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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 47520, 47526, 48937, 48943, 49003 


47054 (CONF-7609132—) Illinois coal. (Illinois U: 
(USA). Energy Resources Center). 1976. 265p. Ang ‘NTIS, 
From 4. annual Illinois ener; 


Al12/MF AOl1. 
erence; Chicago, Illinois, 
United States of America (USA) as Sep 1976). 
Twenty-three were abstracted and indexed separately 
for ERA. Sixteen tracts are also included in EAPA. (EJH) 


47055 (NP—21990) Statement of capabilities and commitments 
pale: gene ey iw ny SPR RK TY oy 
research station at Carbondale, Illinois. (Southern Illinois Univ., 
Carbondale (USA)). 1975. 86p. Illinois Univ., Carbondale. 


Center. In its formative stages, the center will investigate and 
research aspects of coal extraction. Altho' interests in- 
clude research on extraction nen Ge See ee 
—— land reclamation, and subsidence control, efforts have 
made to more broadly define the goals of the university's 
Ss cathe programs beng devoped wl coh 
including P being eloped emphasize 
aphic and commercial position as well as the 


search Center and the U.S. Department of the Interior to establish a 
new Bureau of Mines research station in Carbondale. 


47056 Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. 
(eds.). Fairbanks, AK; University of Al.ska (1975). 288p. (CONF- 
7510165—). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

Thirty-two papers were abstracted and indexed separately. 


PROCESSING 
REFER ALSO TO CITATION(S) 47306, 47328 


(CONF- tq ae fae on materials for coal con- 
version and utilization. Development Admin- 
—— Washington, D.C. Sra Rr Mer IS 1977. 127p. Dep. NTIS 


From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
0 Se Sep 1976). 


47058 (CONF-7609102—, pp 1) Failure prevention program. 
Smith, J. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


47059 (PB—265344) Practical reduction of noise from chutes and 
creas te att See Ce ee E.E.; Para ang 
Rubin, M.H. (Bolt, Beranek, and Newman, 
(USA)). Dec _ Contract H0144079. igs eign 
PC ~— A0l 

= Prem npenen 


Some fundamental facts 
i for determining whether q 
eS a ee eee 
recommendations are ce for ung chutes by mean of, dame 
impact cushioning pads, and damping materials, and 
fee adadon canes te cael salen dane Eek cee 
toms, drive mechanism enclosures, and side plate additions. A brief 


account is appended of the and formance of 
cealieas ananls Guanreclte Gaseedhiaamaeaie 
47060 Mathematical model for pyrolysis of a solid particle- 


effects of the heat of reaction. Miyanami, K.; Fan, L.; Fan, L.T.; 
Walawender, W.P. Manhattan, KS; Kansas State University (1976). 


37p. 

fluid ‘id wage wont hes mg heey a 
-solid pyrolysis system is presen cases, one 
the heat-transfer-controlled reaction and the other a self-sustain- 


ears Peedact comtnematinn tn tieraneitiieemmasannee aka anil 
are graphically presented and interpreted. 20 refs. 


47061 Testing a coke qe! ys 
exchange surface. curface. Stalherm, D. Meyer, ye lueck- 
auf- haben 37: No. 6, 2s 26s '1976). (in German with 


Checker bricks using only 60% of regenerator space 
ineapduend. Chesnetadteles of sow taunaidl Gee GREENER, Gal Gam 
mal efficiency is compared with that of conventionai bricks. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 47184, 47204 


industry. Harrison, J.S. (National 
187-200 of In Aspects of energy 
.D.; Van Horn, A.J. (eds.). Elms- 


whenever considerations of amenity azd environment permit. 
ever, in order to meet the more markets for clean liquid 
vi bape dinan Ag may ~a gh poe ay 
ce in pattern Supply 
could accompany a significant improvement in the overall efficiency 
Scat: cnt cal coumedae queue See ae 
energy supply conversion processes. For exam 
ci > the recovery of the waste h 
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47063 (FE—1220-21) Clean Coke development 
studies. for fourth quarter 1976. and Consul- 
tants, Inc., Pittsbur, 


, Pa. ane Feb 1977. Contract EX-76-C-01- 
1220. 33p. Dep. $ $4.00 


A total of 6000 pounds of Illinois coal w; pied pr for PDU 
testing—4000 pounds of minus 100-mesh raw a 
of 10- by 100-mesh washed coal. Three carbonization PD 
were made, two at high temperature (1400 and 1450°F) and one at 
820°F. PDU operating time to date is 3667 hours, including 2498 
hours at high temperature. Bench tests were made to develo; 
treatments ‘or se West ery and Pittsburgh Seam poe 4 
oy ey uring pyrolysis. Corrosion coupons exposed in 
the PDU for up to 15 * at were removed and evaluated. New 
a were installed in some locations. The flash vaporizer of the 
-preparation PDU was operated to process liquid blowdown 
from the carbonization PDU. A new feed heater was installed for 
the flash vaporizer. A new feed heater is being designed for the 
continuous distillation column of the binder-preparation PDU. In the 
hydrogenation area, two coal-conversion runs were made, one with 
washed Illinois coal and one with raw Illinois coal. The catalytic 
hydrogenation unit was operated to supply a quantity of slurry oil 
for an extended coal conversion test. 


47064 SS Sate Ste Se epee A ete ave 
with a high specific heat exchange surface. Stalherm, D.; Meyer, C.; 
Habermehl, D. Glueckauf-Forschungsh.; 37: No. 6, 259-266(Dec 
1976). (In German). 

10 figs.; 3 tabs. 

Novel checker bricks for regenerators were tried, in the 
technical scale, in three high-efficiency coke ovens of the ote eri- 
mental Cokery Emil. These checker bricks are characterized 
high _—— heat exchange, as against conventional types, aude et 
a much lower volume of regenerators. In this case, only 60% of the 
otherwise usualy regenerator were filled with checker bricks. 
Heat-technical measurements showed that such a regenerator com- 
plies with requirements in every respect. 


47065 Coke industry in German Democratic Republic. Glueck- 
auf; 112: No. 23, 1326-1327(2 Dec 1976). (In German). 

Statistical data on capacity and characteristics of seven plants 
are presented. | Ref. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 47124, 47163, 47171, 47323, 47335 


47066 SER Qari eee at eee oie Onn ety 
manganese, vanadium, and cerium oxidants. Dessau, R.M. (to Mobil 
Oil Corporation). US Patent 4,022,588. 10 May 1977. Filed date 5 
Mar 1976. 6p. 

LP rene is ment aye in — pyritic sulfur in coals is 
remov' y treatment with aqueous solutions containing manganese, 
vanadium and cerium metal oxidants. 


47067 (FE—2011-6) Catalysts for upgrading coal-derived liquids. 
report, September 8, 1976—December 9, 1976. Crynes, 
B.L. (Oklahoma State Univ., Stillwater (USA). School of Chemical 


Ey g). 24 Dec 1976. Contract EX-76-C-01-2011. 48p. Dep. 
S, PC A03/MF AOl1. 


A_monolith-alumina-cobalt-molybdenum catalyst revealed 

lower sulfur and nitrogen removal from raw anthracene oil than was 
using the reference cobalt-molybdenum catalyst. During 

the preparation of catalysts starting with vendor supports and im- 
pregnating with CoO and MoOs, calcining and sul a 10 to 20 
percent loss in total surface area and pore volume results. The 
average pore size and pore dispersion change little with these 
successive treatment steps. The catalyst life test unit has been given a 
trial experimental run. All major components tested satisfactorily, 
however, some additional improvements are needed before full 
experimental data can be taken. ene Coenen ae Se 
coal-derived liquid was separa’ non- 
pe one a with =. as the met The ac 
neutral sub-fractions are currently Av meager 
resolution 70-eV electron-impact and low- and 
Const 


ruction of equipment necessary 


ionization mass spectrometry. 
to obtain field-desorption mass spectra is nearly complete. Studies 


benzene: heptane t that it may be 
possible to —— relative — ‘or aromatics/saturates 
which are essentially independent of mixture composition. 


47068 (NP—21904) Superslagging Gasifier: demonstration of 
sulfurizing Droege, J.W.; Hazard, H.R.; Sims, CE; Reid, 
W.T.; Locklin, D.W.; Treweek, DN; Barrett, R.E.; , JH. 
(Battelle Columbus Labs., Ohio (USA). 15 Nov 1975. 30p. 
Information Center, Colum 

Tisieandes ealidinn Gnentuiienaitinueedt 
cor wath Ge capture end eventual separation of exttes in cimnatel 
form, that decrease the emission of micron-size particles, that 


mixtures su 


ERA VOL. 2, NO. 20 


would produce no NO/sub x/, and that would yield the ash in an 
easily disposable if not valuable form would be most welcome today. 
The superslagging gasifier gives promise of providing all these 
benefits. The concept involves the injection of fuel and o 


recoverable form. The desulfurized slag will be useful in cement 
manufacture, in road building or, at worst, as clean landfill. From 
preliminary studies it is concluded that the concept of gasification 
under ing conditions with capture of sulfur in the slag is 
theo: y sound and technically achievable. = temperatures 
and highly reducing conditions are required. The major problems to 
be solved in implementation have to as with the design of tuyeres to 
achieve these conditions of temperature and chemistry, the solution 
of problems connected with the management of large volumes of 
slag and control of slag carryover, and the provision of sufficient 
heat to maintain the required hearth temperature. The problems are 
difficult ones, but the reward for their resolution could be a process 
offering a nearly ideal solution to the sulfur problem and, per! 

several other problems as well. 


47069 Alkyl derivatives of 1,3-dioxane--new effective collectors 
for the flotation of coal. Petukhov, V.N.; Solozhenkin, P.M.; Khan, 
G.A.; Avdeenko, V.P.; Kopitsya, N.I. (N Magnitogorsk Min 
and Metall Inst, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: 
No. 2, 96-101(1976). 

Results of an experimental study are presented which demon- 
strate that alkyl derivatives of 1,3-dioxane show high collecting 
properties in the flotation of coal. A specific interaction of the 1,3- 
dioxane derivatives with the surfaces of the coal has been demon 
strated by ESR and IR spectroscopy. The use of hydrocarbon 
derivatives of 1,3-dioxane as reagents in flotation has enabled their 
consumption to be reduced by a factor of 1.5-2 with the production 
of better indices of the flotation process. 16 refs. 


HYDROGENATION 


REFER ALSO TO CITATION(S) 47063, 47162, 47174, 47182, 
47312, 47348 


47070 (COO—0066-1) In situ conversion « ow ae 1 
report, June 1, 1976—March 31, 1977. Larsen, J.W.; Chang, L 
(Tennessee Univ., Knoxville (USA). t. of Chianisty3). Apr 1977. 
Contract EY-76-S-02-0066. Tp. Dep. S, PC A02/MF AOl. 

Muetterties Catalyst (eta*-Cs;HsCo[P(OCH)s]s) is a very 
active hydrogenation catalyst for polycyclic aromatics, but fails to 
catalyze the hydrogenation of coal or asphaltenes. 


47071 (ORNL/TM—5737) University of Utah's continuous coal 
hydrogenation process. Lantz, P.M. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1977. Contract W-7405-ENG-26. 75p. Dep. NTIS, PC 
A0S/MF AO1. 
Experimentation performed by the University of Utah in 
ten with the US. Office of Coal Research (OCR) in the 
of flash hydrogenation of Western coals has been reviewed. 
Sindy 2d alee aes we SUE tn ie nett ae 2, 1969 
through Jan. 1, 1975 and Ly say apse additions provided by the 
investigators were the basis for the review. The development of the 
current turbulent flow, coal hydrogenation reactor from the initial 
free-fall reactor concept is traced via bench-scale experimentation. 
The performance of the coiled-tube reactor is examined under opti- 
mum operating conditions of pressure, temperature, and coal 
feed rates, space velocity, residence time, and ca ae 
Experimental evidence for the exothermic coal hy: 
tion is presented with an estimated heat of reaction value. The 
catalytic properties of ZnCl; and other metallic halides are examined 
in depth. 


47072 Differential scanning calorimetry studies on Il. Hy- 
drogenation of coals. O.P.; Tomita, A.; Nebon IRs 
Walker, P.L. Jr. (Pa State Univ, University Park). Fuel: 56: No. 1, 
33-3%Jan 1977). 
Results of exothermic heats ~~ - 
twenty U.S. raw coals of varying 
temperatures up 
Sree ec eee emer es 


that is, the temperature 
os ode & 


Demineralization of i 
decreases the heat of hydrogenation. 21 refs. 
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GASIFICATION 


REFER ALSO TO CITATION(S) 47062, 47068, 47072, 47171, 
pi =a 47348, 47356, 47853, 47854, 47872, 48175, 48970, 


47073 (CONF-761104—) Proceedings of a conference on math- 
ematical modeling of coal conversion processes. Biallas, M.J. (ed.). 
(Energy Research and Development Administration, Washington, 
D.C. (USA)). 16 Nov 1976. 310p. Dep. NTIS, PC Al4/MF AO0O1. 

From Conference on mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). 

Nine papers were abstracted and indexed separately. (EJH) 


47074 (CONF-761104—, pp 56-77) Computer aided industrial 
process simulation and design. Evans, L.B.; Joseph, B.; Seider, W.D. 
16 Nov 1976. 

From Conference on mathematical modeling of coal conver- 
sion p ing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). 

In ings of a conference on mathematical modeling of 
coal conversion processes. 

A project to develop an advanced computing system for 
process engineering is described. Although industry has developed 
proprietary computer programs for simulation of process flowsheets, 
these programs are not publicly available, are not suitable for new 
energy processes involving solids, do not utilize current computing 
technology, and are not integrated. Preliminary work led to a plan to 
develop a next-generation system, tentatively called ASPEN (Ad- 
vanced System for Process Engineering). For a system such as a coal 
gasification plant, ASPEN would perform the steady-state material 
and energy balances, size the equipment, and out an economic 
evaluation. An explanation is presented on how ASPEN will be used 
to solve energy problems in process development, in policy plan- 
ning, and in systems research. The plan for development over three 
years with the active cooperation of industry is described. 


47075 (CONF-761104—, pp 78-94) Coal conversion plant com- 
puter simulation. Reklaitis, G.V.; Woods, J.M. 16 Nov 1976. 

From Conference on mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). 

In ings of a conference on mathematical modeling of 
coal conversion processes. 

is project has two principal objectives. The first is to 
construct a modular computer simulation/design package for coal 
conversion systems. The second is to use this package to study in a 
programmatic fashion an array of coal conversion flowsheet alterna- 
tives. The computerized package is to be based on bench and large 
scale pilot plant data developed by other organizations under ERDA 
contracts. It is to have sufficient flexibility to permit the user to 
incorporate process alternatives and engineering design modifica- 
tions and is to have the capability for detailed cost estimation and 
economic evaluation. The Illinois Coal Gasification Group Demon- 
stration Plant based on COED and COGAS development work is 
the first conversion process to be investigated with the simulation 
package. Other variations to this flowsheet, which retain the 
COGAS and COED primary conversion sections will be investigat- 
ed, as well as several alternatives involving other primary conver- 
sion technologies currently under development for ERDA. 


47076 (CONF-761104—, pp 95-125) Dynamic simulation of coal 
conversion plants. Schiesser, W.E.; Stein, F.P. 16 Nov 1976. 

From Conference on mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). 

In ings of a conference on mathematical modeling of 
coal conversion processes. F 

The computer-aided design of coal-conversion plants will 
probably take three forms: (1) steady state heat and material balance 
calculations, (2) economic evaluation, and (3) dynamic simulation. 
The FORTRAN-IV code described in this paper, DSS/2, is being 
developed at Lehigh University to fulfill the requirements of (3), 
dynamic simulation. DSS/2 is a general-pu dynamic simulator, 
based on the numerical method of lines, with state-of-the-art tempo- 
ral in rs. It is essentially a system of FORTRAN IV subrou- 
tines linked through labeled COMMON; this approach was adopted 
to achieve the design requirements of flexibility and transportability, 
but it does require that the user have a working knowledge of 
FORTRAN in order to write a series of subroutines which 
the problem system differential equations. Once the general DSS/2 
simulation utilities are developed, the system will be oriented toward 
the dynamic simulation of prema ward ws through the deve- 
lopmment of a library of subroutines for individual processing units. 
A methanation reactor in the RMProcess was simulated as an 
adiabatic plug-flow reactor for steady-state operation. The simula- 
tion was applicable for both the first reactor in the series where both 
shift conversion and methanation occur and for the sixth reactor in 
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po may where —_ ae reaction. is signi 
results are presented in form 0} ere 

profile along the length of the reactors as tabular } 
the RMProcess reactor-outlet temperature and compositions with 


simulated reactor outlets. These steady-state results lay the ground- 
work for the unsteady-state models now in progress. 


47077 (CONF-761104—, pp 126-138) Entrained flow gasifica- 
tion. Coates, R.M.; Benion, J.; W. 16 Nov 1976. 
From mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). ’ 
In ings of a conference on mathematical modeling of 
coal ar rm — és ay eet a re 
n experimental program is currently being carried 
Eyring Research Institute in which several different coals are being 
tested in a laboratory scale entrained flow gasifier. The design of the 
gasifier is essentially a scaled down version of an imental 
gasifier operated at the Bureau of Mines Morgantown Research 


Center. 
tt Administration 
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gasifier is 
Energy Research and De ion to obtain reac- 
tion rate and conversion efficiency data for several different coals 
and chars. 


47078 ee 139-170) Mathematical modeling of 
ag coal combustors entrained gasifiers. Smoot, L.D. 16 
lov ‘ 

From Conference on mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). 

In Proceedings of a conference on mathematical modeling of 
coal conversion processes. 

The status and plans for development of mathematical models 
for describing Case SESS one Seen Seeenree ane 
coal combustors and entrained gasifiers are summarized. This model- 
ing work is part of larger programs that include basic experimental 
investigation of coal reaction inside combustors and gasi- 
fiers. Two models are being developed. Both consider pulverized 
combustion and entrained gasification within the model framework. 
The first model (1-DICOG) is a one dimensional model, which 
requires input specification of the rates of mixing and reci i 
and predicts the rates of coal devolatilization and char burnout as a 
function of inlet conditions and reactor ion. Effects of 
initial temperatures, velocities, coal size and type, and oxidizer/coal 
concentrations can be investigated. This model has been formulated 
and programmed, and debugging is nearly completed. Selected trial 
solutions have been obtained. second model ype eee | 
developed is a generalized multidimensional model of pulveri 
coal reaction processes and is intended to describe local mean 
properties of the perce A pee inside a combustor or gasifier. It is 
planned that this generalized model should predict rates of turbulent 
mixing and recirculation inside the reactor, together with coal and 
gas reaction rates. 


47079 (CONF-761104—, pp 171-239) Fluid bed gasification. 
Blake, T.R. 16 Nov 1976. 

From Conference on mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). ; ‘ 

In Proceedings of a conference on mathematical modeling of 
coal conversion processes. ‘ , 

A summary is presented of the work accomplished to date in 
a three-year study conducted for ERDA. General computer models 
are being developed to provide a theoretical iption of gas-solid 
flows in reactors for coal gasification. Initial applications of these 
models will be to fluidized bed gasification processes. During the 
first year of this effort the theoretical formulation of the thermohy- 
drodynamics and chemistry for multi-phase flows in fluidized beds 
was developed and incorporated into finite difference computer 
codes. Calculations, with the thermohydrodynamic code, of non- 
reactive flows in fluidized beds, were compared with experimental 
measurements and good qualitative and quantitative agreement was 
demonstrated. A chemistry code was developed and used to model a 
homogeneous, —_ SS ee e, steady flow gasifier p Ae = 
ceptor process, quantitative agreement was 
tween the calculation and pilot plant data. The combination of the 
thermohydrodynamic and chemistry models to provide a model for 
reactive flows, in the second year of this project, is discussed. 


47080 (CONF-761104—, pp 240-267) Fast fluid bed gasification. 
Yerushalmi, J.; Gankurt, N.T. 16 Nov 1976. 

From Conference on mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). 

In ings of a conference on mathematical modeling of 
coal conversion processes. : 

The fast bed offers several advantages over the conventional, 
low-velocity bubbling fluidized bed. It shares with the latter a 
uniformity of temperature throughout the bed, capability for bring- 
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ing a cold solid or gas feed almost instantaneously to the bed 
temperature, and, as recent work at Battelle has demonstrated, high 
ne transfer rates to walls and immersed surfaces. Its advantages 
cS te reckoned on the basis of the mass 
peril of gas and/or solid per unit bed area; excellent contact between 
gas and solid; gas motion roaches plug flow; and the extensive 
solid and the relatively high solid concentration might lend 
the fast capacity to receive and disperse a sticky feed, and 
handle hes solids that might otherwise be difficult to fluidize in 
a low-velocity bubbling fluidized bed. The research program at The 
City College of New York is intended to demonstrate or add more 
substance to previous demonstration of some of the above advan- 
tages. It is designed to — the underlying features, some 
ing aces of the fast bed, and otherwise lay the groun work 
od a development by industry of coal-based processes utilizin; 
fast fluidized bed, and for that matter for development o' b-- 
involving contact of gas and solid that is suitable and might 
pres from use of the fast bed. 


47081 (CONF-7609102—, pp 2-4) Development and 
. .“" test methods for coal plant components. » 


From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep I 1976). 

Conference on materials for coal conversion and utiliza- 
tion. 


47062 (CONF-7609102—, pp 5-7) Inspection techniques for 
and process resistant coatings. McClung, R.W. (Oak Ridge National 
Lab., TN). Mar 1977. 


From Conference on materials for coal conversion and utili- 
tion; Germantown, Maryland, United States of America (USA) 
0 Se, Sep 1976). 
. In Conference on materials for coal conversion and utiliza- 
tion. 


47083 (CONF-7609102—, pp 9-16) Materials for the construc- 

tion of tang the gasification of coal. Schaefer, A.O. Mar 1977. 
rom Conference on materials for coal conversion and utili- 
m; Germantown, Maryland, United States of America (USA) 

oO s Sep 1 1976). 

; In Conference on materials for coal conversion and utiliza- 

tion. 


(CONF-7609102—, pp 17-18) Correlation of the high tem- 
ee behavior of structural in coal conversion environments 
its of the alloys and of the corrosive environments. 
Wright LG. (Battelle Columbus Labs., OH). Mar 1977. 
From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 


, In Conference on materials for coal conversion and utiliza- 
tion. 


47085 (CONF-7609102—, 19) Corrosion behavior of materi- 
als in coal conversion processes. Natesan, K. Mar 1977. 
From Conference on materials for coal conversion and utili- 
tion; Germantown, Maryland, United States of America (USA) 
0 Se, ~ 1976). 
n Conference on materials for coal conversion and utiliza- 
tion. 


47086 (CONF-7609102—, 20-23) Sulfidation resistant alloy 
for coal gasification service. ins, R. (Lockheed Palo Alto Re- 
search — CA). Mar 1977. 
rom Conference on materials for coal conversion and utili- 
siniaamee town, Maryland, United States of America (USA) 
G0 $e, = ra, 


Conference on materials for coal conversion and utiliza- 
tion. 


47087 (CONF-7609102—, pp ay Formation of protective car- 
bide and sv'‘ide layers of alloys in coal gasification environments. 


From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
oO 8c, = 1976). 
In Conference on materials for coal conversion and utiliza- 
tion. 


47088 (CONF-7609102—, pp 25-27) Design of alloys for resis- 
tance to high-temperature erosion-corrosion by low velocity (75 fps) 
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particles in both reducing and oxidizing atmospheres. Wright, I.G. 
(Battelle Columbus Labs., OH); Herchenroeder, R.B. 1977. 
From Conference on materials for coal conversion and utili- 
tion; Germantown, Maryland, United States of America (USA) 
oO 0Sep “a. 


tion. 


Conference on materials for coal conversion and utiliza- 


pe (CONF-7609102—, pp 28-29) Biaxial creep and fatigue of 
coal gasification materials. Keiser, D.D.; Dixon, G. “(idaho National 
Engineering Lab., Idaho Falls). Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 we 1976). 

Conference on materials for coal conversion and utiliza- 
tion. 


47090 Fa te age pp 30-31) Iron and nickel carbonyl 
formation and Devan, J.H. (Oak Ridge National Lab., 
TN). Mar 1977. 


From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


47091 (CONF- ere: pp 32-33) Pressure vessel and 
materials, Canonico, D.A.; Robinson, G.C. (Oak Ridge National 
Lab., TN). Mar 1977. 

From Conference on materials for coal conversion and utili- 

tion; Germantown, Maryland, United States of America (USA) 
30 Se Sep 1976). 

In Conference on materials for coal conversion and utiliza- 

tion. 


47092 (CONF-7609102—, pp 34-35) Design properties of steels 
for coal conversion vessels. Lan i ay: J.D.; McCabe, D.E. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 _ +> 


tion. 


Conference on materials for coal conversion and utiliza- 


47093 (CONF-7609102—., pp 36-37) Erosion studies. Mamoun, 
M.; Shack, W. Mar 1977. 
From Conference on materials for coal conversion and utili- 
tion; Germantown, Maryland, United States of America (USA) 
oO 0 Sep 1976). 
In Conference on materials for coal conversion and utiliza- 
tion. 


47094 Bec ay pp 38-39) Development of erosion- 
materials for coal gasifiers. 


corrosion resistant Levy, A. (Univ. of 
Clee ae ). Mar 1977. 
an Caniiveme on materials for coal conversion and utili- 
A. , Maryland, United States of America (USA) 
Go Se; a 1976). 
In Conference on materials for coal conversion and utiliza- 
tion. 


47095 (CONF-7609102—, pp 40-42) Corrosion chemistry in low 
oxygen activity characteristic of gasified or incompletely 
pn ate coal. Rapp, R.A. (Ohio State Univ., Columbus). Mar 


1977. 
From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
o0 Se — 1976). 
In Conference on materials for coal conversion and utiliza- 


Sa ee pp 46-49) Meial durability and reli- 
coal gasification environments. Schneider, S. Mar 1977. 
From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
30 Se, 7 1976). 


tion. 


Conference on materials for coal conversion and utiliza- 


47097 (CONF-7609102—, pp 50-51) Structural materials evalua- 
tion for oxygen centrifugal compressors. C.E. (Southern Re- 
search Inst., Birmingham, AL). Mar 1977. 
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From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


47098 (CONF-7609102—, pp 52-53) Metastable phenomena in 
degradation of low alloy carbon steels. Ryba, E.R.; Darken, 
L.S. (Pennsylvania State Univ, University Park). Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

: In Conference on materials for coal conversion and utiliza- 
tion. 


47099 (CONF-7609102—, pp 54-55) Elimination of impurity in- 
duced embrittlement in steels. McMahon, C.J. (Univ. of Pennsylva- 
nia, University Park). Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

} In Conference on materials for coal conversion and utiliza- 
tion. 


47100 (CONF-7609102—, PP 61-62) apenas - the me- 
chanical of monolithic 


al gasifica- 
tion process vessels. Anderson, E. M. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


47101 (CONF-7609102—, pp 63-64) Study of heat transfer 
lined ler vessel walls. Schorr, J.R. (Battelle 
Columbus Labs., OH). Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

: In Conference on materials for coal conversion and utiliza- 
tion. 


47102 (CONF-7609102—, PR 65-66) Evaluation of ceramic coat- 

ings for coal-conversion plan tahl, D.; Swaroop, R. Mar 1977. 
From Conference on a for coal conversion and utili- 

zation; Germantown, Maryland, United States of America (USA) 

(30 Sep 1976). 

. In Conference on materials for coal conversion and utiliza- 

tion. 


47103 (CONF-7609102—, pp 67-68) Evaluation of refractories 
for slagging gasifiers. Stahl, D.; Swaroop, R. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

J In Conference on materials for coal conversion and utiliza- 
tion. 


47104 (CONF-7609102—, pp 69) Refractory applications and 

design of refractories for coal gasification. ee Se | T. Mar 1977. 
From Conference on materials for conversion and utili- 

zation; Germantown, Maryland, United States of America (USA) 

(30 Sep 1976). 

; In Conference on materials for coal conversion and utiliza- 

tion. 


pede (CONF-7609102—, pp 70-71) Improved ceramic liners for 
coal gasifiers. Heystek, H.; Sadler, L.Y.; Raymon, N.S. (Tuscaloosa 
Metallurgy Research Lab., AL). Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 

tion. 
47106 (CONF-7609102—, pp 72) ay casting of ceramic 
materials. Heystek, , ew ka, T.L. (Tuscaloosa Metallurgy 
Research Lab., AL). Mar 197 

From Conference on oe for coal ccnversion and utili- 


zation; Germantown, Maryland, United States of America (USA) 
G0 Se Sep 1976). 
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In Conference on materials for coal conversion and utiliza- 
tion. 


47107 (CONF-7609102—, pp 73-75) Ceramic durability and 
ability in coal gasification pal Bima 9 Schneider, S. Mar OTT. 
From cilaeee on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 
In Conference on materials for coal conversion and utiliza- 
tion. 


47108 (CONF-7609102—, venta, HF 76) ——— of the mecha- 
nisms and rate of alkali coal gasification processes. 
Lewis, G. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materiais for coal conversion and utiliza- 
tion. 


47109 (CONF-7609102—, pp 77-78) Chemical and aia 

bility of refractories for use in cos! gasification. Day, D.E. 1977. 
From Conference on materials for coal conversion and utili- 

zation; Germantown, Maryland, United States of America (USA) 

(30 Sep 1976). 

: In Conference on materials for coal conversion and utiliza- 

tion. 


47110 (CONF-7609102—, Bs Ring Sialon refractories from 
clay and coal. Cutler, I.B. (Utah Univ., Salt Lake City). Mar 1977. 
From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 
In Conference on materials for coal conversion and utiliza- 
tion. 


47111 (CONF-7609102—, pp 108-111) aul of alloys and coat- 
under neaamelion conditions in 


gas turbines operat- 
ed as part of coal gasification or advanced coal combustion systems. 
Spriggs, D.R.; Goebel, J.A.; Pettit, F.S. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


47112 (CONF-7609102—, pp 114-117) Corrosion chemistry in 
low oxygen activity atmospheres characteristic of gasified or incom- 
pletely combusted coal. Perkins, R. (Lockheed Palo Alto Research 
Lab., CA). Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


47113 (CONF- ——— .t- a Coalcon: its meaning to 
Chicago, Illinois, 


li ener, <5 
United States of America (USA) (1 1976). 
In Illinois coal. 
Plans for the Coalcon conversion plant to be constructed at 
New Athens, Illinois, are presented. Forecasting of economic advan- 
tages and production are also discussed. The process to be used is 
sydesentbuainntion: (EJH) 


47114 (CONF-7609132—, pp 159-174) Overview of the 
coal and utilization, research, 


inoi erence; Chicago, Illinois, 
United States of America (USA) (Ie r¢] 1976). 
In Illinois coal. 


more than 100 contracts outstanding. The 
contents i Seer as S50 SS Se ee 
contribu y industry. present standard for cooperative 
a is one-third private and two-thirds federal for pilot oe 
y-fifty for demonstration plants. Participants include many 
es industry: oil and gas companies, chemical 
companies, architectural engineering manufac- 
panies, etlitien, ‘universities, restock ontern, and wade 


work, highly qualified contractors are carrying out 
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evaluations, system studies, planning studies, and environmental 
analyses. Several interagency agreements have been established. 
There are in effect international agreements with the United King- 
dom, Russia, Poland, and Germany. We are constantly advised of 
work in the private sector and adjust our planning accordingly. We 
cooperate with both American industry and American utilities 
through the AGA and EPRI to develop national plans that integrate 
privately sponsored and federally sponsored R and D. The federal 
vernment is now ing responsibility for assisting the transfer 
of this technology into commercial reality. A national goal has been 
— and appropriate financial incentives to support that goal 
ve been worked out. We have good funding and the support of 
both the executive and the legislative branclies of our federal gov- 
ernment. The nation has abundant coal resources sufficient to meet 
national energy requirements well into the long-term era, thus pro- 
viding an energy bridge to the future. 


47115 (CONF-7609132—, = New Illinois source of 
pipeline gas: the Illinois Coal Group project. Holder, W 


1976. 
From 4. annual Illinois a oe ice; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 
In Illinois ; 
The Illinois Coal Gasification Group (ICGG) is ye eed 
of subsidiaries of five Illinois utilities: Northern Illinois Compa- 
it and Coke Company, Central Illinois Public 
Service Company, seal Illinois Light Company, and North Shore 
Gas Company. Three of these utilities are natural gas distribution 
companies and two are combination gas and electric companies. 
These five utilities have approximately 2.5 million customers and 
serve a market area of over 9.5 million residents, or 86 percent of the 
state’s population. Joining with ICGG to form the team to carry out 
this program are the Dravo Corporation, the architect and engineer, 
and the Cogas Development pe the process licensor. Dravo's 
in coal handling, coal preparation, and coal conversion 


experience 

dates back to 1898 when the company constructed its first coal shaft 
and includes nearly thirty years’ experience in coal gasification. 
Among modern milestones was the company’s responsibility for the 
design and construction of the first successfully operated second- 
generation synthetic fuel plant at Princeton, New Jersey. This plant, 


the coed pilot plant, became . oo in 1970. Cogas Develop- 
ment Company was formed in 1972 by a consortium of natural gas 


pene se firms and manufacturing corporations for the purpose of 
jucting a program to develop the cogas process for converting 

us and liquid products. These companies have invested 

$17 ma ion in this program and have developed the cogas technol- 
pasting shen Sine oy byte Krag The state of Illinois is 
another key participant with the ICGG team. The state has a firm 
commitment to the development and utilization of coal for energy 
conversion. It has pledged its support to ICGG in this project. 


47116 (EPRI-AF—277(Vol.1)) Design and cost estimate of a 20- 
pressurized 


system test facility. Final report. Volume I. (Babcock and Wilcox 
oa rton, Ohio (USA)). Oct 1976. 500p. Dep. NTIS, PC A21/ 

The report presents the detailed design and cost estimate for a 
Babcock and Wilcox pressurized 20-ton/hr pulverized-coal, suspen- 
sion gasification system. In Vol. 1, the first portion of the report 
covers system description. This includes process and flow descrip- 
tions, design besis, and flexibility, special design considerations, flow 
sheets, heat and material balances, chemical and utility requirements, 
and effluent streams. The report then discusses piant arrangement. 
The design portion of the study includes equipment, construction, 
and In Vol. 2, after a on controls and instru- 
mentation, the schedule for fabrication and construction is given. 
The report is concluded with the cost esimate for all equipment on a 
delivered and erected basis as well as the operating cost of the 
system over a two-year test period. 


47117 (EPRI-AF—277(Vol.2)) Design and cost estimate of a 20- 
pulverized-coal, 


pressurized gasification 
system test facility. Final report. Volume II. (Babcock and Wilcox 
SD Barberton, Ohio (USA)). Oct 1976. 123p. Dep. NTIS, PC A06/ 
, ea ree 
Babcock and Wilcox pressurized 20-ton/hr pulverized-coal, suspen- 
sion gasification system. In Vol. 1, the first portion of the report 
covers system description. This includes and flow descrip- 
tions, design basis, and flexibility, special considerations, flow 
sheets, heat and material balances, c ital ally aaatcen 
and effluent streams. The report then discusses plant arrangement. 
design portion of the study includes equipment, construction, 
and terminals. In Vol. 2, after a discussion on controls and instru- 
mentation, the schedule for fabrication and construction is given. 
The report is concluded with the cost estimate for all equipment on a 
delivered and erected basis as well as the operating cost of the 
system Over a two-year test period. 
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47118 (ERDA—76-93/3) Coal gasification. Quarterly report, 

July—Septebmer 1976. (Energy Research and Development Admin- 
istration, Washington, D.C. (USA)). 1976. 96p. Dep. NTIS, PC 
A0S/MF AO1. 

In addition to an executive summary and gl , the follow- 
ing sections are included: Carbon Dioxide Acceptor Gasifica- 
tion Process; Bi-gas Process for the Generation of Pipeline Gas; 
Pipeline Gas by Hydro tion (Hygas Process); Steam-Iron 
pe oes for Production of Hydrogen; Synthane Process; Agglomer- 

; Burner Process; Liquid Phase Methanation Process; Evaluation 
of Btu Gasification Projects; Molten Salt Gasification Process; 
Advanced Coal Gasification System for Electric Power Generation; 
Low-Btu Gasification of Coal for Electricity Generation; Coal Gasi- 
Lot-Btu Fuel Gas; Des 4 
ee Conversion Systems Technical Data Book; Computer Model- 

of Coal Gasification Reactors; and Modification and tion 
dea Atmospheric Pressure Ash- -agglomerating Gasifier. 
47119 (ERDA—76-96/3) Coal demonstration plants. 
report, July—September 1976. (Ener; esearch and Dev 
Administration, Washington, D.C. SA. 1976. 43p. Dep. 
PC A03/MF AO1. 

In addition to an executive summary and glossary, the follow- 

ing sections are included: Clean Boiler Fuel Demonstration Plant; 
Development of Coal Feeders for Coal Gasification Operations; 
Development of a Continuous Dry Coal Screw Feeder; Coal Feeder 
Development Program; Engineering and Technical Support; and 
Technical Assistance a em (EJH) 
47120 (FE—1207-21) Gas generator research and development 
BI-GAS Process. Quarterly report, July—September 1976. (Bitumi- 
nous Coal Research, Inc., Monroeville, Pa. (USA)). Oct 1976. Con- 
tract EX-76-C-01-1207. 07. 6p. Dep. NTIS, PC A04/MF AO1. 

Bench scale and process development unit experiments and 
pilot plant preparatory operations are reviewed. These are mainly 
concerned with life tests of different catalysts, viscosimeter calibra- 
tion for accurate measurements of slag viscosity, material and heat 


balance studies and analyses of fuel gas and coal ashes. Data acquisi- 
tion system and computer operations are discussed briefly. (LTN) 


47121 (FE—1207-25) Gas generator research and development: 
BI-GAS process. report, October—December 1976. (Bitu- 
minous Coal Research, Inc., Monroeville, Pa. ak Jan 1977. 
Contract EX-76-C-01-1207. 119p. . NTIS, PC _A06/MF AOl. 
Work continued at bench-scale, PEDU, and pilot plant — 
The life test of four catalysts containing nickel/molybdenum and 
cobalt/molybdenum was terminated prematurely after 560 hours: all 
four samples showed comparatively low activity and some thermal 
deactivation after the first 800 to 1100°F temperature cycle. oe 
tion of the results of methanation PEDU Test No. 22, 
2* factorial experiment using the Homer City pilot plant pooch 
BCR Lot No. 3631, was completed. The main conclusions are as 
follows: (1) reactor temperature was the most important variable 
affecting the three responses, useful conversion, product carbon 
monoxide content, and methane yield; (2) the addition of carbon 
CO 0 Se Si pe ee ee 8 Se Se Cae ene 
eS ee ee oe eee ee 
monoxide concentration was of minor importance; (3) except for the 
= oe a temperature-feed carbon dioxide interaction in the 
useful conversion response, no other significantly large 
combined variable interactions were observed. Some uncertainties 
were involved in the interpretation of the test data because of the 
factorial design, and it is doubtful that the desired level of quantifica- 
tion of the variable effects was actually achieved. Analytical and 
prnendiy mm services continued in support of the overall pro- 
| a= gna plant startup operations are reported. Work on the 
BGR sag vi viscometer continued. The addition of 10 percent river 
silica content, to the Rosebud ash, resulted in a slight shift 
in = temperature versus viscosity curve compared to the curve 
obtained from Rosebud seam coal ash alone. 


47122 (FE—1207-31) Gas generator research and Coes. 
2 Sixty-ninth monthly “a report for the period 
May (Bituminous Coal Research, Inc., Monroeville, Pa. 
(USA), Phillips Petroleum Co., Homer City, Pa. (USA)). Jun ma 
Contract EF77-C-01- 1207. 46p. (BCR-L—819). Dep. NTIS, 
ante AOl. 
Feelin ~ age objective of this Bee pipeline is to develop pro- 


coal to produce high-Btu pipeline 
ucted concur- 


ton experimentation i tobe 
a at doen development. With the aid of 
pevenien Renae or(s), « BI 3, # BICGAS pilot plant facility has been 
ty is in at t time. ¢ test 

No. i prog 67, 3768, and 3615 was concluded after 

3615, ponte a he ee, Se ae Seat spe Al 
of the samples ~~ 
erases cal on 3 
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(96% useful conversion) at the end of the test. PEDU Test No. 25, 
with a third batch of the Homer City methanation catalyst, was 
conducted over the 5-day period of May 23-27, 1977. Analytical and 
data processing services continued in support of the overall pro- 
gram. Appendix A contains a written description of the SELAN 
system of computing routines for modeling and evaluating the com- 
bined shift, methanation, and ethanation reactions occurring in the 
fluidized-bed methanation PEDU. Pilot plant activity during the 
month included attendance at daily and bi-weekly review sessions 
concerned with various aspects of the general research program. 
Samples of char and residue from the pilot plant were analyzed at 
BCR. The slag viscometer was recalibrated using two NBS glass 
standards. 


47123 (FE—1513-54) Agglomerating burner gasification process. 
Design, installation and operation of a 25- Process 
ment Unit. Quarterly report, October—December 1976. Adams, R.R.; 
Corder, W.C. (Battelle Columbus Labs., Ohio (USA)). Feb 1977. 
Contract EX-76-C-01-1513. 37p. Dep. NTIS, PC A03/MF AOl. 
This quarterly report deals p ily with work related to 
initial ge Eh tions on the coal gasification process develop- 
ment unit (P Up. Construction and commissioning of the PDU is 
complete. Relatively stable solids circulation at moderate tempera- 
tures has been demonstrated. Controlled circulation of solids, with 
stable bed conditions, has been maintained over several periods of 
continuous operation in excess of 100 hours each at nominal tem- 
perature and pressure. Preliminary calculations indicate that the 
design circulation rates of up to 20 tons hour were achieved. It 
was also demonstrated that the fluidized of inert particles in the 
burner can be heated and maintained at temperature with the auto- 
geneous combustion of western subbituminous coal. 


47124 (FE—1514-65) Advanced coal gasification system for elec- 
tric power generation. Quarterly progress report, January 1—March 
31, 1977. Salvador, L.A.; Keairns, D. (Westinghouse Electric Corp., 
Lester, Pa. (USA). Generation Systems Div.). 20 Apr 1977. Contract 
EX-76-C-01-1545. | Dep. NTIS, PC A04/MF AOI. 

A unique gasification system employing multiple flui- 
dized beds has been embodied into a process development unit 
located at Waltz Mill, Pa. The two main process loops are lore 
arranged for independent operation. The devolatilizer/desulfurizer 
subsystem testing on coal was previously completed, after a 168- 
hour continuous run processing two highly-caking Pittsburgh steam 
coals. The gasifier/agglomerator subsystem is now undergoing test 
operation. runs were completed during this quarter. 


47125 (FE—1527-25) Gas generator research 

TRI-GAS process. Quarterly report for the period October—Decem- 
ber 1976. BCR report L-798. (Bituminous Coal Research, Inc., Mon- 
roeville, Pa. (USA)). Jan 1977. Contract EX-76-C-01-1527. 3ip. Dep. 
NTIS, PC A03/MF AOl1. 

This rt summarizes progress during the quarter October- 
December 1976 on fluidized-bed gasification research and related 
studies conducted by Bituminous Coal Research, Inc., under the 
general program, “Gas Generator Research and Development.” This 
research was initiated under Contract No. 14-32-001-1207, and is 

ing continued under Contract No. E(49-18)-1527, as sponsored by 
the U.S. Energy Research and Development Administration. The 
overall objective continues to be to develop processes for gasifying 
coal with emphasis on the production of a fuel gas. Laboratory-scale 
coal gasification experimentation is to be continued, together with 
ange and equipment development. Success of laboratory studies 
led to the design and construction of a 100 lb/hr process and 
equipment development unit. This unit is being operated to demon- 
strate the process and economic feasibility of fluidized-bed gasifica- 
tion for the commercial production of low-Btu fuel gas. No liquids, 
tar, or char are prod as waste or by-product. Five devolatiliza- 
tion tests were conducted in the Stage 1 reactor. Tests No. 14 and 15 
were successful in producing a free-flowing char of low volatile 
matter content. Tests No. 17 through 20 all encountered feeding 
problems that led to their termination. The feeding problems were 
traced to faulty bed level control which allows the reactor to overfill 
and cover the feed nozzle. A new level control system has been 
developed and tested to overcome this problem. A batch test was 
made in the Stage 2 reactor to familiarize personnel with Stage 2 
operation. 


47126 (FE—1770-15) Computer modeling of coal gasification 
reactors. Annual progress report, June 1975—June 1976. (Systems, 
Science and Software, La Jolla, Calif. (USA)). 1976. Contract EX- 
76-C-01-1770. 168p. Dep. NTIS $6.75. : 
General computer models are being developed to provide a 
theoretical description of gas-solids flows in reactors for coal gasifi- 
cation. These models include representations of fluidized and en- 
trained systems. During this twelve month effort the theoretical 
formulation of the thermohydrodynamics and chemistry for the 
fluidized bed flows was ye and incorporated into finite 
difference computer codes. Calculations, with the thermohydrodyn- 
amic code, of nonreactive flows in fluidized beds, were compared 
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with experimental measurements and good qualitative and quantita- 
tive agreement was demonstrated. The chemistry code was used to 
model a homogeneous, constant temperature, steady flow gasifier 
(CO, acceptor process) and good quantitative agreement was ob- 
tained between the calculation and pilot plant data. The combination 
of the thermohydrodynamics and chemistry to provide a model for 
reactive flows is briefly discussed. 


47127 (FE—1775-9) Preliminary design services coal conversion 
demonstration plants. Research and development report No. 114. 
Annual report, January—December 1976. (Parsons (Ralph M.) Co., 


Pasadena, Calif. (USA)). Mar 1977. Contract EX-7 1-1775. 
163p. Dep. NTIS, PC A08/MF AOI. 

Accomplishments in 1976 include: (1) Completion of two 
major conceptual designs and economic analyses. The — of the 
reports was expanded to include detailed projections of product 
characteristics and marketability, and summaries of experimental 
data used for the design basis plus its a (2) 


Completion of preliminary analyses of process candidates for a Coal- 
Oil-Gas Refinery (COG) and agreement with ERDA on a — 
basis for the conceptual plant design. (3) Defined procedures for 
production of petrochemical feedstocks and chemicals from coal in a 
coal-based petrochemical refinery. (4) Completed 15 papers or pre- 
sentations in support of the ERDA Coal Conversion Development 
Program. The range of subjects included: plant design, economics, 
environmental factors, materials selection, and petrochemicals from 
coal. (5) Explored expanded use of computer-assisted simulation 
capability. © Investigated construction procedures and economics 
for large field fabricated vessels for coal conversion complexes. (7) 
Completed designs and economic assessments for two coal 
mines of 47,000 and 40,000 tons per day capacity. 


47128 (FE—1792-29) Coal Feeder Concept Study Program, 
phase II. Monthly progress report No. 22. (Lockheed Missiles and 
Space Co., Sunnyvale, Calif. (USA)). Apr 1977. Contract EX-76-C- 
01-1792. 3ip. Dep. NTIS, PC A03/MF AO1. 

Operation of the Bench Scale Ejector with saturated steam as 
the driving fluid has resulted in successful feeding of pulverized coal 
into a pressurized receiver tank. No plugging or fouling problems 
due to coal-condensate buildup were experienced during this testing 
series. Some influence of coal properties on performance was ob- 
served. Slightly better performance was obtained with a coarser coal 
grind having a higher bulk density. Data were also accumulated 
with water and air used as the fluids for comparison 
purposes. Steam condensation effects were observed with the water 
secondary flow leading to very large increases in pressure-flowrate 
performance at low pumping pressure ratios. Some indication of 
condensation effects was observed in the coal flow tests, but compa- 
rable performance increases were not observed. Using perfect gas 
assumptions for the steam driver in the existing mathematical model 
provided reasonable correlation of the data under various experi- 
mental conditions in regions where steam condensation phenomena 
did not predominate. retical comparison between performance 
of steam and nitrogen drivers at constant driver pressure showed an 
advantage for steam over low-temperature nitrogen. Predicted per- 
formance was about the same when the nitrogen was heated to the 
same temperature as that of the saturated steam at the selected driver 
pressure. 


(FE—2009-13) Cost study, shop assembly vs. field assem- 
bly of heavy wall coal reactor vessels. Final report. (Chicago 
a and Iron Co., Oak Brook, Ill. (USA)). Dec 1976. Contract 
EX-76-C-01-2009. 192p. Dep. NTIS, PC A09/MF A0O1. 

Conversion of coal into gaseous or liquid fuels on a commer- 
cial basis will require the use of large, heavy wall, welded metal 
pressure vessels. Industry can provide these vessels either built in the 
shop and shipped as a unit to the plant site, or prefabricated as shop 
subassemblies and shipped to the site where they will be assembled 
and welded at location. For any given coal conversion plant output 
requirement, the number of pat a reactor vessels can be reduced 
by assembling larger vessels at the plant site as contrasted to using 
substantially more smaller shop-built vessels, where definite size 
limitations govern due to inherent transportation limitations. Prior to 
undertaking this project, the relative economic comparison between 
shop-built gasifier vessels versus field-assembled gasifier vessels was 
not known. The objectives of the project were to determine and 
compare costs for a minimal number of field-assembled vessels 
required for a given plant rated capacity versus a minimal number of 
shop-built vessels required for the same plant capacity, including 
associated ancillary equipment that is directly related to the number 
of vessels in each case. The work was therefore undertaken on a 
definite basis evaluating 


vy-wall, field-assembled gasifier y 
more ically attractive, (1) on the basis of first cost, and (2) on 
the basis of comparative ——s and maintenance costs for a 
commercial coal conversion facility. 
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(FE—2029-5) Gasification in pulverized coal flames. Semi- 
annual July—December 1976. Geo P.E.; Lenzer, 
ng Thomas, J.F.; Laurendeau, N.M. (Purdue Univ., Lafayette, 

Ind. (USA). Combustiun Lab. ). Jan 1977. Contract EX-76-C-01- 
2029. 3 Tie eo NTIS, PC lay dpm AOl. 
concerns the production of power and synthesis 
gases from cpreieed coal via Control, flow 
and monitoring systems are nearing completion. The coal feeder has 
been tested and a coal suitable for cyclone firing is available. 
Construction of the cyclone reactor and exhaust line are underway. 
The mass spectrometer calibration system is complete. 


ma (FE—2231-3) Heat transfer in a fluidized contercurrent 
bed. Interim report, November 1976—January 1977. Jackson, R. 
(Rice Univ., Houston, Tex. (USA)). — 1977. Contract EX-76-C-01- 
2231. 1 Sp, Dep. pease teint hy my 
the research is to investigate heat transfer to a 
fluidized bed rom pind or denser particles continuously passed 
downwards through the bed and removed from below. The results 
will contribute to the design of solid-solid heat transfer systems for 
pe ny oy endothermic heat of reaction in the steam 
quarter has been devoted to tests with the experimental 
ball feed hopper, ds seaeel tee cianpiensanl a’ i eqneneien 
experience gained in operating 
an oscillating cone valve feeder, So an ee 
oscillation of less than 5mm, will give satisfactory a 
down to about 10% of the maximum antici operating flow 
However, the cross-sectional distribution of the particles delivered 
by this feeder is very uneven, and an effective spreading device will 
have to be in’ between the feeder the surface of the 
fluidized bed. Tests on such a spreader have been initiated. 


47132 (FE—2240-17) Liquid phase methanation pressure study. 
Interim Series No. I: E-3. Tse, M.Y.; Bolin, J.J.; Sirohi, V.P. 
(Braun (C.F.) and Co., Alhambra, Calif. (USA)). Dec 1974. Contract 
EX- a ae 1lp. Dep. NTIS, PC A02/MF AO1. 

of the F gene 2 ‘considered in the ERDA-A.G.A. 
sieeencia coh tee ommended mei ae ben 
process has been demonstrated over a wide range 
under 500 psig to over 1000 psig. A sae ilas eae 
product gas must be delivered at 1000 psig. a 
cesses that operate at the 1000 psig level, 
carried out at the same pressure level. With aaa pressure would be 
tion processes, compression can be done before and/or after methan- 
ation. ee ee ee ee 
methanation pressure for low pressure gasification Methana 
tion economics at three methanation pressure levels 1110, 765, and 
ee The sity showe for « 290 Uiliog Bes 
per day t train low-pressure tion wi —_ 
sian + dhe inguld spade ab coeaaeraneren at ibe SE, 
ation at Wi) gin cdl Ge an calld aot cans con 


47133 (FE—2240-18) processes. Interim report. 
Sirohi, V.P. (Braun (C.F.) and Co., a ae Mar 
1976. Contract EX-76-C-01-2240. i8p. Dep. NTIS, PC A02/MF 


AO0l. 
The following methanation schemes are currently ar oane eval- 

uated: product recycle methanation process, cold q 
combined product recycle and cold oe? process = do? — 
Plant), wet methanation process, tube wall reactor 

Bureau of Mines), hot gas recycle (HGR) system plate reactor 

jureau of Mines), hot gas recycle (HGR) with packed — 
uidized bed methanation tuminous Coal 


process (Bi 
Sedehe eaicumion pesses shah cas Ge tear aioe 
coluaaion (Chem eel ny ‘ . 


— 2299-6 —— for coal 
(FE— ) alloy gasifica- 


Quarterly report, 1 1976. 
Perkinns FA. (Lockheed Missiles and Co., Palo Alto, Cali 
(USA). Lockheed Palo Alto Research Lab.). 8 Dec 1976. Contract 
maid ap Dep. NTIS, yng ny ie 
stainless steels have been ae So saiuae 2 
tin in slo rents ith cen hydrogen 
water content in synthetic coal gasification environ- 
pals iting water and hydrogen sulfide contents for the 
ectnetaaeadieudeentetthnieetanionmion 
for 310 stainless steel and Incoloy 800 at 1255°K. Molten sulfide 
slags form on the surface these limits. Alloys in the Fe— 
Al—Mn and Fe—Al—Mn—Cr systems have been screened for both 
cyclic air oxidation and resistance. The addition of 2.5 to 
5.0 percent Mn to Fe-base alloys with 8 to 12 percent Al results in 
excellent resistance to cyclic oxidation in air at 1255°K. All Fe— 
Al—Mn alloys with 3 to 15 percent Al and 0 to 40 it Mn have 
no resistance to sulfidation in the ITTRI test gas at 1255°K. i 
the Fe—Al—Cr—Mn system with 8 to 1 
percent Cr, and 2.5 to 5 percent Mn have 
cyclic oxidation in air and the IITRI test gas A 
laboratory testing and potential materials problem has been discov- 
ered in conducting simulated environmental tests. The sulfidizing 
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aes of synthesized mixtures of Hz, HxO, CO, COz, CHi, H2S, 
and NHs is increased tremendously when the gas mixture is equili- 
brated at 1255°K. The formation of new such as S, vapor, 
COS, and O: significantly change the surface reactions on ferritic 
Fe—Cr—Al, Fe—Cr—AlI—Mn, and amis Fe—Cr—Ni alloys. 
The Fe—Cr—Al yy including Kanthal (Fe—26Cr—SAI) which 
were not penetrated by sulfur in non-equilibrium gas mixtures were 
attacked severely and formed thick sulfide scales in equilibrated 
in less than 24 h at 1172°K. They were sulfidized completely in 

5 h at 1255°K. The effect on austenitic steel was observed with 
Type 304 stainless but not with the more highly alloyed 310. 


47135 (FE—2369-5) Exxon catalytic coal —— 
ao 1976. Tee T. (Eason Res R h and a eh od ry Jay 
on Researc! 

Co., Baytown, Tex. (USA)). Nov 1976. Contract EX-76-C-01-2369. 
25p. Dep. NTIS, PC A02/MF A0O1. 

Predevelopment Program activities for the Exxon Catalytic 

Process include: recommissioning of the existing 20 Ibs/ 

(FBG); modifications to the FBG data acquisi- 

for the calcula- 


le data; start-up and 

initial operations of the 1-3 +~ ; Cecdeamen Unit 
jae and computer programs development for CRT Sey < 

CGU operating variables profile and for on-line material 

calculations Data were obtained in the CGU for the gasification of 
catalyzed Illinois coal oe four continuous and two captive fluid- 
bed yield periods. Good it was obtained brent gta fixed 
extension of 


bed kinetic data. This project is an ERDA-sponso: 
previous EXXON results. 


47136 (FE—2434-4) Pipeline gas from 
). 9000 quarterly report No. 1, July 

30, 1976. (Institute of Gas Technology, Chicago, Ill 
(USA). 1976. Contract EX-76-C-01-2434. 50p. Dep. NTIS $4.00. 


using li 
coal feedstocks. Pilot plant oper- 


(FE—2434-13) Pipeline gas from coal-hydrogenation (IGT 

, Project 9000 monthly status report, April 

30, 1977. (Institute of Gas Technology, -ago, Ill. 

(USA)). yA 1977. Contract EF-77-C-01-2434. 12p. Dep. 
A02/MF A‘ 


Test 60 in the HYGAS pilot plant was conducted and 186 
hours of self-sustained were achieved. The pretreater 
ion was satisfactory at an average temperature of 775°F. 

feed to the reactor was terminated when we were unable to 

in a Grayloc flange on the reactor steam-spent char carrier 

a SS Se Se eee Caen, once when solids flow out of 


gasifier 
lems occurred mn several 


ee apoaed entchodie. "toe elbetee exten unit was 
operated for 2 hours until a process upset caused flooding in the 
quench system. This, in turn, caused a carry-over of diglycolamine 
solution into the liquid-phase methanation unit, reducing the activity 
of the catalyst by two-thirds. The spent catalyst has been replaced. 


47138 (NP—21896) Low BTU gasification: an annotated bibliog- 
raphy of the technology. McBride, J.R. (Montana Energy Advisor 
a (USA)). Jan 1977. 45p. Energy abdaey Conall 

aan emats Satie of op consteted SUSeuanihy of-cenet 
literature related to low Btu gasification. It is not all encompassing 
Scustuee A of toe kabemnatien eoumiood ie tie sapees oun a> 


See CONF-7510165—. 
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El Paso’s Burnham Project was the first commercial-scale 
coal gasification proposal in the United States. It involves the 
development and operation of a coal mine, and construction and 
operation of a facility to convert 28,000 tons of coal to 288 million 
cubic feet of pipeline-quality synthetic gas daily. The mine and 
gasification complex is to be located on a 40,000-acre coal lease on 
the Navajo Indian Reservation in northwestern New Mexico. The 
total project will cost approximately 1.2 billion dollars, of which 
$225 million represents expenditures associated with the mine. 


47140 (NTIS/PS—77/0304) Coal gasification and liquefaction 
technology. Volume 2. 1974—May 1976 (a bibliography with ab- 
stracts). ee D.M. (National Technical Information Service, 
Springfield, Va. (USA)). May 1977. 205p. NTIS, PC A01/MF NOI. 

Cited are Federally-sponsored reports on the conversion of 
coal to gaseous and liquid chemicals. This includes solvent refined 
coal liquids and coal derived fuels. It does not cover any coal 
desulfurization where environmental effects are involved or in situ 
combustion (underground gasification of coal deposits). The clean- 
ing or preparation of coal has been excluded unless it is mentioned as 
part of a coal conversion process. (This updated bibliography con- 
tains 205 abstracts, none of which are new entries to the previous 
edition.) Coal Gasification and Liquefaction Technology. Vol. 1. 
1964-1973 and NTIS/PS-77/0305, Coal Gasification and Liquefac- 
tion Technology, Vol. 3. June, 1976-April, 1977. 


47141 (NTIS/PS—77/0305) Coal gasification and liquefaction 
technology. Volume 3. June 1976—April 1977 (a bibliography with 
abstracts). Cavagnaro, D.M. (National Technical Information Ser- 
— Springfield, Va. (USA)). May 1977. 125p. NTIS, PC A01/MF 


eT ce NTIS/PS-76/0391, NTIS/PS-75/386, and COM- 

Techniques and processes of the conversion of coal to gas- 
eous and liquid chemicals are cited in this bibliography. It also 
includes solvent refined coal liquids and coal derived fuels. Coal 
desulfurization, cleaning, or preparation which does not involve 
conversion to gas or liquid fuels, or in situ combustion (underground 
gasification of coal deposits) are not covered. (This updated bibliog- 
raphy contains 120 abstracts, all of which are new entries to the 
previous edition.) Coal Gasification and Liquefaction Technology. 
Vol. 2. 1974-May, 1976. 


47142 (ORNL/TM—5932) Coal Technology 
report for April 


- : Program progress 
1977. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1977. Contract W-7405-ENG-26. Sip. Dep. NTIS, PC A04/MF 
AOl 


Several modifications were made in the bench scale hydrocar- 
bonization system in an attempt to develop a procedure for handling 
of caking coals. Experimental work on the pyrolysis of large blocks 
of coal, on pressurized carbonization of residues, and on three-phase 
mixing was continued. Impact testing of 10-in.-thick pressure vessel 
steel disclosed major gradients in impact properties. Development of 
a variety of methods for nondestructive testing of wear- and process- 
resistant coating was continued. The development of welding tech- 
niques for cladding of carbon steels with Alloy 320 stainless steel has 
been successful. A microprobe examination of high alloy steel tubes 
that had been exposed in a fluidized bed combustor for 500 hr 
revealed about 0.001-in.-thick scales of predominantly calcium sul- 
fate. In the gas-fired potassium boiler project design, fabrication, and 
installation of equipment needed for initial operations with potassium 
was continued. Similarly, the design study of a coal-fired boiler for 
an alkali metal vapor topping cycle was continued. Engineering 
study and technical support work continued with activities in pro- 
cess modeling; a survey of industrial coal conversion equipment 
capabilities; and studies of processes for heat recovery, rapid hydro- 
genation, and purification of hot gas. Process and program assistance 
work included studies on low-Btu gasification, high-Btu gasification, 
liquefaction, direct combustion, advanced power conversion, and in- 
situ gasification of coal. 


47143 (UCRL—52229) Results from an in situ coal gasification 
experiment involving explosive fracturing: Hoe Creek Experiment No. 
1. Hill, R.W.; Thorsness, C.B. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Feb 1977. Contract W-7405-ENG- 
48. 135p. . NTIS, PC A07/MF AOl1. 

Resul of Hoe Creek Experiment No. 1, the first field test of 
the packed-bed concept for in-situ coal gasification, are reported. 
The packed-bed concept, originated at LLL, involves the use of an 
array of chemical explosives to enhance the permeability of a reac- 
tion zone within a thick bed of coal. Experiment No. 1 was a simple 
two-spot fracturing experiment in which two explosive charges were 
fired simultaneously at the bottom of a coal seam. Preshot and 
postshot characterizations of the site show that the coal permeability 
went from 0.3 D (darcy) to about 2 to 4 D. Examination of cores 
taken after the blast showed moderate-to-heavy fracturing in the 
upper few feet of the coal bed, a lesser fractured zone in the middle, 
and a a pulverized zone in the bottom 5 to 10 ft. Correspon- 
dence of the degree of fracturing with code calculations has built 
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confidence in our ability to calculate the extent of ing. How- 
ever, a review of flow behavior has led to the conslusion that 
permeability is not a simple function of the degree of fracturing. The 
coal was ignited and gasification proceeded for 11 days. During this 
time, 122 tons of coal were gasi out of an estimated 1000 tons 
within the fractured region. Heating quality of the gas averaged 110 
to 150 Btu/scf. 


47144 (UCRL—52250) Permeability of explosive-fractured-coal 
aquifer modeling and analysis of field hydraulic tests. Sherwood, 
A.E.; Quong, R.; Snoeberger, D.F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 Mar 1977. Contract W-7405- 
ENG-48. 41p. Dep. NTIS, PC A03/MF AO1. 

Analytical methods used to determine aquifer permeability 
from hydrologic tests are described, with emphasis on the postexplo- 
sion-fractured Felix No. 2 coal seam at the Hoe Creek, Wyoming 
site. Three perturbing effects known to influence test results are 
considered within the framework of a one-dimensional axisymmetric 
model—leakage from the overlying aquitard, two-region permeabil- 
ity contrast, and wellbore storage. These effects are considered in 
relation to three test methods—the two-well, pulse-test method, the 
——_ drawdown-slope method, and the two-well, drawdown- 
difference method. The p test and drawdown-difference methods 
will provide estimates of the fractured-region permeability; the 
pect teer method will not. Estimates of permeability by the 
drawdown-difference method are least subject to error since estimat- 
ed corrections for perturbing effects are usually small. 


47145 In-situ gasification of coal. Emerson, D.O. (Univ. of 
California, Livermore). pp 200-211 of In Focus on Alaska’s coal 
1975. Rao, P.D.; Wolff, E.N. (eds.). Fairbanks, AK; University of 
Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The LLL concept for coal gasification is similar to other 
plans. The scheme is to gasify an explosively rubblized zone in 
deeply buried coal by | ag it near the top and recovering the gas 
through peripheral wells. Many of the surface facilities are similar to 
those of other gasification projects, such as the Lurgi process at El 
Paso’s Burnham gasification project. However, work is done under 
much more difficult conditions by trying to use the earth as the 
reaction vessel. There is a water boop to supply steam for the 
process and an oxygen plant. When the gas comes to the surface, it is 
to be upgraded to a pom quality gas. There have been quite a few 
attempts to gasify in-situ. A recent review of these can be found 
in UCRL-77102. In this process, wet coal is dried and charred. The 
char is methanated and some CO and Hg are produced in the high 
temperature zone. All of this results from the injection of oxygen 
and steam at the top of the burn and removal of gaseous products 
from the bottom. 


47146 Gasification prospects and application in Cook Inlet, 
Alaska. McGee, D.L. (Div. of Geological and Geophysical Surveys, 
Anchorage, AK). pp 227-239 of In Focus on Alaska’s coal 1975. 
Rao, ‘on Wolff, E.N. (eds.). Fairbanks, AK; University of Alaska 
(1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

Research is being done on the fe oy woe of coal in place, 
through a well bore. If this process should become economically 
feasible, the coal reserves of Cook Inlet may be of great importance. 
Consequently, a study was made of coal reserves in place, and their 
potential energy content in this area. 


47147 KDV process (high pressure coal gasification) for power 
generation. Krieb, K.H. pp Be Paper IGU-B3-76 of In Thirteenth 
world gas conference. ; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The object of this process, which is being developed by 
STEAG AG and LURGI, is the use of coal in power stations wit 
the maximum possible efficiency and a minimum of air pollution. 
The general setup of the KDV process is as follows: ification of 
coal at 20 atm. using air and steam; cleaning of the in a wet 
scrubbing system at 165°C; expansion of the gas to 10 atm., and 
combustion of the gas under pressure in a supercharged boiler to 
generate steam for the power station process; and expansion of the 
boiler waste gases in a gas turbine. A plant with a rating of 170 MW 
has been constructed by STEAG at Luenen (Westphalia, RFG) as a 
demonstration plant to acquire experi for the layout and design 
of a 400-MW plant. The 170- plant at Luenen consists of 5 
ae gasifiers, 2 fon -segge go°- boilers, one steam turbine 
of 96 and one gas ine of 74 MW. Present status of 
development: The demonstration plant is in ba at present, the 
systems are being tested and process technology improvements 
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carried out. Development work for the 400-MW plant has already 
commenced. 


47148 Status of processes in the USA for the production of SNG 
from coal. Flowers, A. pp I ., Paper IGU/B4-76 of In Thirteenth 
world conference. mdon; International Gas Union (1976). 
tom 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 
See CONF-76068 1— 


The increasing shortage of natural gas in the United States 
has added impetus to the development of coal gasification technol- 
ogy based on indigenous coal supply. In the coal gasification area, 
the production of high-Btu pipeline-quality gas is a major program 
where the gas industry through the American Gas Association is 
jointly sponsoring the work with the U.S. Government through the 
rey A esearch and Development Administration. With the issuing 
by ERDA of requests for proposals for the design, construction, and 
operation of a nateteuien plant for high-Btu gas production in 
September 1975, the development of this technology is nearing the 
final stage of the critical cain process. Summaries of the status of 
six programs in high-Btu gas production from coal are discussed. 
Some of the programs are under the ERDA/A.G.A. sponsorship 
and others are either — by the Government alone or by 
private industry alone. These second-generation processes promise 
to be more efficient and more economical than the currently avail- 
able commercial technology. Of the six processes, the HYGAS, CO: 
Acceptor, and COGAS pilot plants are in operation. The Synthane 
system is undergoing shakedown. The BI-GAS and the Steam-Iron 
pilot plants are under construction and are expected to go into 
operation in 1976. 


47149 Philosophy and concepts of coal gasification by nuclear 
heat. Van Heek, K.H.; Juentgen, H.; Peters, W. (Bergbau-Forschung 
GmbH., Essen). pp 15p., Paper IGU/B5-76 of In Thi th world 
gas conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 


In conventional gasification processes only 60 to 70% of the 
coal is converted to gas, as the other part has to be burnt in order to 
rovide the energy needed. A project is underway to use process 
t from high temperature nuclear reactors (HTR) as a source of 
energy, thus transforming the coal completely to gas. This offers 
advantages compared with existing processes: saving of coal, as 
more gas can be produced from less coal, less emissions of — 
late matter, SO2 and NO/sub x/ and other pollutants as the is 
used for the production of steam and electricity instead of a coal 
fired boiler and, in countries with coal prices higher than the costs 
expected for the heat from HTR’s, less production costs for the gas. 
The schedule calls for a plant which demonstrates the use of process 
heat in connection with a HTR of 950°C He-temperature to be 
operated by 1985. Thus the process could be available on commer- 
cial scale by 1990. 


47150 Manufacture of gas from combustible shales and by means 
of underground coal gasification. oy M. (inst. of re gp 
Tallin, USSR); Elenurm, A.; Stepanov, I.; Tiagunov, B.; Tchikul, V.; 
Volkov, T.; Aranovitch, Y.; Zviagintsev, K. pp 16p., Paper IGU/ 
B6-76 of In Thirteenth world gas conference. London; International 
Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The Soviet Union has developed and demonstrated on a 
commercial scale a new method of oil-shale thermal rocessing with 
a solid heat carrier (UTT), which is notable for its high efficiency. 
The retort gas is one of the main products obtained, and has a 
calorific value of about 50 MJ/m* a considerable (70%) content 
of hydrocarbons, half of which are the lower olefins. (This retort gas 
ae about 15% in potential heat treatment of the volatiles.) 

eget te pw pe ge 1.5 to 2 times by 
yrolysis of light fractions of shale-oil obtained. Production of gas 
rom oil shale is especially efficient in complexes where the oil shale 
can be processed in high ity UTT plant; and where the liquid 
products can be used as fuel for power generation and the residual 
gas used as feedstock for synthesis or for domestic fuel. The USSR is 
also pre-eminent in the development and commercial use of tech- 
ues for the underground gasification of coal (UGC). The princi- 
methods of the — of coal seams for UGC are described. 
techniques of ground coal processing are discussed with 
special reference to the results of commercial operation of two UGC 
Stations (at Angren and South Abinskaya). 
47151 Ecological aspects of gas production from high-sulphur 
lignite. on “a (Inst. of Ry en Prague); Prasek, K.; 
Simanek, J. p., Paper -76 of In Thirteenth world 
conference. London; International Gas Uni ’ 
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See CONF-760681—. 

Continuous industrialization, resulting in increased energy 
consumption, is becoming a growing menace to the quality of the 
biosphere. Czechoslovakia, being a highly developed industrial 
country with small reserves of high-quality fuels, is forced to face 
this growing danger within the scope of its economic life. The 
preparations for solving this extremely difficult problem in an effec- 
tive manner gave rise to the realization of some full-scale tests on 
high-sulfur (i.c., over 2% of weight of S) lignite gasification in two 
of the three Czechoslovak high-pressure gasification plants. The 
results obtained during the course of these gasification tests, which 
used a bulk of 20,000 m.t. of Czechoslovak high-sulfur lignite, 
proved that it was reasonably possible to convert at least a part of 
Czechoslovak high-sulfur lignite resources, with a high proportion 
of microc: ine pyritic intrusion and with a non-negligible 
amount of As, into effective gaseous fuel of great ecological and 
economic value. The resultant problems of waste products are less 
difficult to solve than those of the combustion of the original high- 
sulfur fuel. 


47152 Developments in hydrocarbon cracking. Seifert, G.; 
Goehler, P.; Schingnitz, M. (Brennstoffinstitut, Freiberg, Ger.). pp 
20p., Paper IGU/B8-76 of In Thirteenth world gas conference. 
London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

In the GDR, several cyclic catalytic reforming plants and one 
high-pressure partial oxidation facility are operated to meet peak gas 
demands in the town gas grid. Former oil reforming plants have 
been reconstructed and converted to the cyclic catalytic reforming 
of light hydrocarbons in concurrent-flow operation. In addition, 
outputs have been substantially increased. Problems of plant optimiz- 
ation and development as well as elimination of catalyst deteriora- 
tion are outlined. The pressure gasworks at Schwarze Pump include 
a pressure reactor for the partial oxidation of brown coal tar oils and 
another reactor for natura! gas. The latter is very flexible in oper- 
ation with outputs ranging up to 45,000 m°/h reformed gas. Accord- 
ingly, up to 70,000 m*/h town gas can be supplied after mixing 
nitrogen and natural gas. Some results of plant optimization are 
discussed. 


47153 aspects of coal gasification 
assuring future energy supplies. Peters, W. Erzmetall; 
29: No. 12, 548-553(Dec 1976). (In German). 

10 figs.; 12 refs. 

Based on the present known world reserves of oil and natural 
gas in industrial countries there will be energy supply problems in 
the long run, which can only be solved by the increased use of coal. 
Therefore research projects are being carried out world-wide to 
transform coal into gaseous and liquid hydrogen. A combined coal- 
nuclear energy system, the gasification of coal using nuclear reactor 
heat appears to be of particular interest for the future. 


47154 Coal gasification Staudinger, G. (to Shell In- 
ternationale Research Maatsc! ij B.V.). US Patent 4,022,591. 10 
May 1977. Priority date 28 Aug 1974, Netherlands. 6p. 

An apparatus for the continuous gasification of coal by partial 
combustion with a reactant gas is disclosed, wherein a vertical 
gasification reactor is provided with a reactant supply and ash 
removal assembly adapted to supply coal and reactant gases and to 
remove ash particles to and from the reactor via a constricted 
passageway in the reactor bottom. The assembly includes an ash 
quench chamber having means for supplying coal and reactant gases 
through the reactor disposed therein which opens ite 
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REFER ALSO TO CITATION(S) 47062, 47067, 47071, 47072, 
47073, 47075, 47081, 47082, 47091, 47092, 47093, 47102, 47106, 
47119, 47127, 47129, 47142, 47188, 47356, 48175, 48877 


47155 (CONF-7609102—, pp 43-45) Application of advanced 
materials and fabrication technology to letdown valves for coal lique- 
— systems. Mueller, J.J. (Battelle Columbus Labs., OH). Mar 
From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 
: In Conference on materials for coal conversion and utiliza- 
tion. 
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47156 (CONF-7609102—, pp 56-59) Development of wear-resis- 
tant valve materials. Wood, F.; Henry, J. (Bureau of Mines, Albany, 
OR). Mar 1977. ‘ 

_ From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

: In Conference on materials for coal conversion and utiliza- 
tion. 


47157 (EPRI-AF—392) Physical property improvement of coal 
Final report. Kutta, H.W.; Burk, E.H. Jr.; 
Beckberger, L.H.; Chao, T.S. (Atlantic Richfield Co., Harvey, Ill. 
(USA)). 1977. 222p. Dep. NTIS, PC A10/MF AO1. 
The objective of this work was to identify the causes of and 
to find ways to reduce the high viscosity of solvent-refined and H- 
Coal product. Viscosity reductions were made using additives, 
chemical modifications, and the partial removal of preasphaltenes. 
The major cause of high viscosity is due to the presence of preas- 
phaltenes which were shown to be salt-like species derived from the 
interactions of basic nitrogen with acidic protons. At least 20 percent 
of the nitrogen atoms in SRC are basic, and over 80 percent of them 
are located in the preasphaltenes as determined by Mel precipitation. 
A benzene-soluble fraction was liberated from the preasphaltenes by 
precipitating the basic nitrogen with Mel. In this new asphaltene, 62 
percent of the oxygen was analyzed as hydroxyl groups. Melt 
viscosity and softening temperature of H-Coal were reduced with 1- 
5 wt. percent of acids, anhydrides, epoxides, amines, and amides. N- 
methyl-2-pyrrolidone (NMP), propylene oxide, and acetic anhydride 
were especially promising. At 330°F and 1 percent acetic anhydride, 
a reduction from 24.13 to 14.35 poise and at 2 wt. percent of 
ropylene oxide, a reduction from 16.08 to 6.97 poise were observed. 
reating costs for these three cases are estimated at $2.22, 0.60 and 
1.26/bbl. Limited work indicated that these additives are less effec- 
tive in viscosity reduction of SRC. 


47158 (EPRI-AF—423) Coal liquefaction by alkylation. Final 
report. Larsen, J.W. (Tennessee Univ., Knoxville (USA). Dept. of 
Chemistry). Dec 1976. 54p. Dep. NTIS, PC A04/MF AOl1. 

A study of the Friedel-Crafts alkylation of coal was undertak- 
en to see whether the introduction of alkyl groups would result in 
the production of a pumpable liquid fuel from coal. Such behavior 
was predicted by one popular model for the structure of coal. 
Alkylation, were it successful, offered a low severity, non-hydroge- 
nation route to coal liquefaction. Several coals were alkylated with 
isobutylene in sulfuric acid and the solubility, melting behavior, and 
nmr spectra of the products were studied. Alkylation may increase 
the solubility, but has no effect on the coal’s melting point. There- 
fore, production of a readily pumpable liquid was not achieved. 
These observations were consistent with competitive alkylation and 
cross linking reactions occurring. Alkylation seems to be primarily a 
surface reaction. Several novel techniques for studying the interac- 
tions of coal surfaces with a variety of materials were developed or 
applied. Isosteric heats of adsorption on coal were measured both 

orimetrically and by gas chromatography. Also the kinetics of 
adsorption and desorption can be studied using a solution calori- 
meter. Detailed interpretation of the data gathered using these 
techniques requires more data on a wider variety of coals. 


47159 (EPRI-AF—466) Phase equilibrium in coal liquefaction 
processes. Final report, January 1, 1975—December 31, 1976. Chao, 
K.C. (Purdue Univ., Lafayette, Ind. (USA). School of Chemical 
Eagineeing). Jun 1977. 83p. Dep. NTIS, PC A05S/MF AO1. 

Gas-liquid equilibria in mixtures of hydrogen and heavy hy- 
drocarbons were determined experimentally in simulation of coal 
liquefaction process conditions. A flow apparatus was built to pro- 
duce the saturated equilibrium liquid and gas samples at tempera- 
tures up to 430°C and pressures to 250 atm. Equilibrium data were 
obtained on four binary mixture systems of hydrogen with tetralin, 
diphenylmethane, 1-methylnaphthalene, and bicyclohexyl, respec- 
tively. Comparison of the new data on the vapor-liquid ratio K of 
hydrogen was made with the correlations of Chao and Seader, and 
Grayson and Streed. Substantial deviations of the data from the 
correlations were indicated up to 37 percent from the Chao-Seader, 
and 30 percent from the Grayson-Streed. However the new data 
show a regular orderly behavior with respect to the solubility 
parameter of the solvent, indicating that improved correlation can be 
developed based on the Chao-Seader scheme. Additional new data 
are needed on hydrogen solubility in other solvents and in mixtures 
including coal liquids to revise the existing correlations for improved 
results or for developing new correlations. 


47160 (ERDA—76-95/3) Coal liquefaction. Quarterly report, 
July—September 1976. (Energy Research and Development Admin- 
istration, Washington, D.C. (USA)). 1976. 78p. Dep. NTIS, PC 
A05S/MF AOl. 

in US ERDA’s coal liquefaction projects is report- 
ed. These involve bench-scale through pilot ~~ operations with 
several processes: SRC process, SYNTHOI process, H-COAL 
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process, CLEAN COKE process, ZINC HALIDE HYDRO- 
CRACKING process and the DONOR SOLVENT (EXXON) liq- 
uefaction process. Related projects involved filtration and other 
studies for separating the solid minerals from the coal liquids, 
upgrading and refining coal liquids, characterization and analysis of 
coal liquids, hydrogenation, hydrocarbonization and/or hydropro- 
cessing of coal, solvent-refined coal extracts or residues, flash pyro- 
lysis, etc. The CRESAP equipment test facilities are being renovat- 
ed. Also, work on the potential use of coal liquids as chemical 
feedstocks is reported. (LEN) 


47161 (FE—-1517-29) Corrosion/erosion analysis of construction 
materials at the Cresap Pilot Plant. H aoe ee 
Constructors, Inc., Los les, Calif. (USA)). Oct 1976. Contract 
EX-76-C-01-1517. 28p. (FLUOR—1517-1900/01). Dep. NTIS, PC 
A03/MF A01. : ; : 

Metallurgical properties of construction materials and their 
corrosion/erosion resistance in coal liquefaction service are investi- 
gated. The data that should be taken during operation of the Cresap 
7 Plant to correlate the metallurgical recommendations are deter- 
mined. 


47162 (FE—2044-11) Partial liquefaction of coal by direct hy- 
drogenation. Annual report, August 1975—July 1976. Oberg, C.L.; 
Falk, A.Y.; Hood, G.A. (Rockwell International Corp., Sa oe 
Park, Calif. (USA). Rocketdyne Div.). Jan 1977. Contract EX-7 

01-2044. 87p. (R—76-110). Dep. NTIS, PC A05/MF A0O1. . 

This report describes progress directed toward dev: a 
coal liquefaction process based on reaction of pulverized with 
hydrogen for a ee of time (10 to 1000 milliseconds). The 
initial effort comprised cold-flow testing to develop suitable methods 
of transport and injection of the pulverized coal. A simple pressur- 
ized feeder is being used to transport the coal in dense phase into the 
reactor. Only the gas carried in the interstices of the particles as they 
leave the feeder is required for transport. Cold-flow tests were made, 
employing a probe technique to characterize the mixing produced by 
the coal/gas injectors. Requirements for cctiovion tah levels of 
mixing were determined. Also fourteen reactor tests were made with 
a nominal coal flowrate of 1/4 TPH. Several problems were solved 
and successful operation with coal mass fluxes approximately 33,600 
Ibm/hr-ft? were achieved. Overall carbon conversions of approxi- 
mately 50 percent, with approximately 40 percent being oil product, 
were achieved. Preparations are being made for larger-scale testing. 


47163 (FE—2047-4) Clean solid and liquid fuels from coal. Quar- 
terly progress report, January—March 1977. Gary, J.H.; Golden, 
J.O. (Colorado School of Mines, Golden (USA). t. of Chemical 
and Petroleum Refining Engineering). 15 Apr 1977. tract EX-76- 
C-01-2047. 35p. Dep. S, PC A03/MF AOl. . 
Research conducted has the goal of producing an environ- 
mentally acceptable fuel from coal, which may be either solid or 
liquid, depending upon processing conditions and operational mode 
chosen. A low-sulfur, low-nitrogen fuel that may be burned in power 
generating facilities is the primary objective. A secondary objective 
is the production of a suitable refinery feedstock. The work scope 
covers sulfur removal using nascent hydrogen in a bench-scale pilot 
plant, catalytic hydrodenitrogenation of coal-derived liquids, im- 
proved solid-liquid separation characteristics for coal liquids and 
improved analysis techniques for sulfur, nitrogen and characteristic 
compounds found in coal liquids. The process uses conventional 
chemical engineering equipment and does not entail the consumption 
of pure hydrogen in the initial liquefaction/desulfurization step. 
During the past quarter one experimental run in the continuous 
rocessing unit was attempted. During heatup a reactor tube wall 
ailed resulting in a minor hydrogen explosion. Very little damage 
was done to the unit and no one was injured, as the unit was installed 
behind a safety barricade. Three runs were made in a continuous 
mode to shake down the catalyst evaluation unit. All runs were 
terminated prematurely due to equipment problems. Data analysis on 
the sulfur forms kinetics study was completed during the past 
quarter, and results are presented. Initial data from the liquefaction 
kinetics study is not being examined for preliminary reduction. 


47164 (FE—2211-4) Chemistry of lignite liquefaction. Quarterly 
report, October— ber 1976. (North Dakota Univ., Grand 
Forks (USA)). Jan 1977. Contract EX-76-C-01-2211. 40p. Dep. 
NTIS, PC A03/MF AO1. 

The comparison of various SRL and SRC samples is about 
two-thirds complete and the data is summarized herein. In regard to 
catalyst testing, the work is continuing with selected commercial 
catalysts. Pressure variation studies have revealed that as the initial 
pressure is lowered to 1000 psi, the vacuum bottom fraction amount 
is increased and the more volatile fractions are decreased with the 
one intermediate fraction remaining the same. The net result is 
reduced pressure leads to lower conversions. The yield of ~~ 
remains about the same. Freshly prepared SRL samples have 
become available and these lead to higher gas production than aged 
samples. A gas chromotographic simulation of the distillations of the 
reaction mixtures has proven successful. For the carbon monoxide- 








hydrogen reduction study of model compounds, studies on five 
model compounds have been completed. Diphenylmethane, phenol 
and diphenylether are only slowly converted under the most rigor- 
ous set of reducing agents and conditions (CO—H2 with sodium 
carbonate). On the other hand, benzhydrol (diphenylcarbinol) and 
1,2-diphenylethane are readily reduced and have yielded consider- 
able mechanistic information about the behavior of carbon monox- 
ide. Essentially, 1,2-diphenylethane cleaves by thermal processes and 
diphenylcarbinol disproportionates under the reaction conditions. 
For the electron spin resonance (EPR) studies, ten catalysts have 
been studied. 


47165 (FE—2335-7) Catalyst development for coal liquefaction. 
Interim report, October—December 1976. Hindin, S.G. (Engelhard 
Minerals and Chemicals Corp., Newark, N.J. (USA). Engelhard 
Industries Div.). Jan 1977. Contract EX-76-C-01-2335. 35p. Dep. 
NTIS, PC A03/MF AOl1. 

The preparation, stabilization and testing of alumina catalyst 
supports to be used in coal liquefaction is described. These supports 
are then impregnated with cobalt and molybdenum oxides and their 
catalytic activity measured in autoclave units or in a fixed-bed 
chemical reactor (under construction). The possibility of using var- 
ious physical property measurements (surface area, pore size, sorp- 
tive properties, etc.) which might correlate with catalytic activity is 
discussed. (LTN) 


47166 (FE—2367-3) Effects of solvent characteristics on 
Wyodak coal liquefaction. Quarterly technical progress report, 
August—October 1976. Silver, H.F.; Hurtubise, R.J. (Wyoming 
Univ., Laramie (USA)). 15 Nov 1976. Contract EX-76-S-01-2367. 
I Ip. a NTIS, PC A02/MF AO1. 

reliminary runs were made in an attempt to determine 
reaction conditions which would produce results representative of 
those obtained in flow reactors. This objective may not be possible 
to attain due to fundamental differences between a batch reactor and 
a flow reactor. However, modifications are being made in the batch 
reaction system which may reduce differences in the results ob- 
tained. Upon completion of the reactor modifications, further runs 
will be made to determine representative reaction conditions. 


47167 (FE—2367-4) Effects of solvent characteristics on 
Wyodak coal liquefaction. Quarterly technical progress report, No- 
vember 1976—January 1977. Silver, H.F.; Hurtubise, R.J. (Wyoming 
Univ., Laramie (USA)). 15 Feb 1977. Contract EX-76-S-01-2367. 
lip. De. NTIS, PC A02/MF AO1. 

xploratory runs were continued in an attempt to determine 
reaction conditions which would produce results representative of 
those obtained in a flow reactor at Wilsonville, Alabama. Since 
earlier results indicated a possible mass transfer limitation of hydro- 
gen from the gas to the liquid phase, a larger impeller was installed 
in the batch reactor used in this work. This reactor modification has 
increased the extent of the coal liquefaction approximately 10 wt 
percent at the same reaction conditions, and thus provides results 
within the range obtained at Wilsonville. Solvent balance remains a 
problem. Work is proceeding satisfactorily toward developing pro- 
cedures for analyzing nitrogen types in the liquefaction product. 
Progress has also been made in developing techniques for analyzin 
tetralin type and phenol type compounds in the solvents to be so 


47168 (FE—2494-1) Relation of coal characteristics to liquefac- 
tion behavior. Quarterly technical progress report, July—September 
1976. Given, P.H.; Spackman, W.; Davis, A.; Walker, P.L.; Lovell, 
H.L.; Coleman, M. (Pennsylvania State Univ., University Park 
(USA)). Nov 1976. Contract EX-76-C-01-2494. 7ip. Dep. NTIS, PC 
A04/MF A011. 

In this preliminary phase of the work, the existing PSU- 
ERDA sample base, has been carefully scanned in order to select a 
sample set for this project having an adequate range of relevant 
characteristics. Excluding lignites and certain special samples, 67 of 
the 105 samples required are available. A rapid method of determin- 
= mineral matter contents of coals, d lent on low temperature 

ing, has been tested and will be used for routine analysis. Various 
chromatographic —- have been explored for their usefulness 
in analyzing coal liquefaction products. Gas chromatography shows 
many of these to be still very complex mixtures, but a few show only 
5 to 8 major peaks. a with a pseudovitrinite and semifu- 
sinite concentrates, including petrographic study of the solid resi- 
dues, show that these are or may be reactive in liquefac- 
tion. Adsorption studies at 50°C show that the hydrogen donor 
solvent, tetralin, is able to penetrate to appreciably smaller fractions 
of the internal surface areas of coals ra benzene. Entrances to 
pores in coals ap to be slit-shaped. Detailed information has been 
obtained on the distributions of a number of inorganic constituents in 
two lignite seam profiles. Almost all of the Ca is ion exchangeable 
and so could contribute to reactor solids problems. Much of the Ti 
to be or, lic and so likely to poison 


appears 

hydrodesulfurization catalysts. A large peak in total Ti concentration 
was found in each core, and in one case is shown to be due to the 
presence of anatase, a Ti mineral not previously reported in coals. 
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Varying liquefaction conversions of sections of the profiles may be 
partly due to differing petrography, but differing compositions of the 
inorganic materials may well play a significant role. 


47169 (SAND—77-0687) Pulsed microreactor study of catalyst 
used in the SYNTHOIL process. Heinze, D.M. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). May 1977. Contract EY-76-C-04-0789. 
17p. Dep. NTIS, PC A02/MF AOl1. 

In studying the deactivation mechanisms of the Harshaw 
0402T cobalt and molybdenum oxide catalyst used in the SYNTH- 
OIL coal liquefaction reactor, a pulsed microreactor with a gas 
chromatography detection system has been found useful in measur- 
ing catalyst activity. Five types of catalyzed reactions important to 
the SYNTHOIL process were represented in the experiment: 
hydrodesulfurization (thiophene to C, hydrocarbons), cracking (di- 
phenylmethane to benzene and toluene), dehydrogenation (tetralin 
and naphthalene), hydrodeoxygenation (m-cresol to toluene), and 
hydrodenitrogenation (pyrrole to C, hydrocarbons). It has been 
determined that exposure of the catalyst in the SYNTHOIL reactor 
definitely lowers activities in these five reactions, particularly in 
catalyst pellets taken from the middle and outlet of the reactor. 
Regeneration is effective in restoring used catalyst to levels of 
activity comparable to new oxide and presulfided catalyst. It was 
determined that in situ presulfidation resulted in little difference in 
catalyst activity from that of an externally-presulfided catalyst and a 
decrease in some cases. 


47170 (SAND—77-0720) Chemical studies on SYNTHOIL pro- 
cess. Sixth quarterly report, December 1, 1976—March 1, 1977. 
Holloway, P.H.; Granoff, B.; Nowak, E.J. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 37p. 
Dep. NTIS, PC A03/MF AO1. 

In support of the Pittsburgh Energy Research Center's 
SYNTHOIL Process for coal liquefaction, Sandia Laboratories has 
undertaken three tasks: Catalyst Improvement, Mineral Matter Ef- 
fects, and Preheater Studies. In the last quarter, the catalyst im- 
provement studies focused on the effects of nitrogen-containing 
compounds on the activity of presulfided cobalt molybdate catalyst 
pellets. Data from pulsed microreactor experiments have shown that 
pyridine, aniline, and pyrrole cause a decrease in the 
hydrodesulfurization of thiophene. In most cases these losses in 
activity were, to a great extent, reversible. In the mineral matter 
effects studies, chemical removal of pyrite and other mineral con- 
stituents has been carried out on Kentucky, West Virginia and 
Indiana coals. These coals were hydroliquefied in a batch autoclave. 
The viscosities and preasphaltene contents of the resulting liquid 
products were higher than those obtained from the original, untreat- 
ed coals. The continuous reactor used for the preheater studies has 
been completed, and preliminary pressure testing has been started. 
The first shakedown run is expected in April. 


47171 Coal conversion, SY NTHOIL and SYNTHANE processes. 
Friedman, S. (Pittsburgh Energy Research Center). pp 212-218 of In 
Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). Fair- 
banks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

Accordingly, the Pittsburgh Energy Research Center is em- 
phasizing development of the SYNTHOIL process which, in one 
quick step, hydrodesulfurizes coal to produce a non-polluting fuel oil 
that is essentially free of sulfur and readily de-ashed. Use of this coal- 
derived oil for firing steam-electric power generators would elimi- 
nate needs for stack gas scrubbing for removing sulfur oxides and 
particulates to satisfy air quality regulations. Detailed descriptions of 
the SYNTHOIL process have been published. A brief description 
follows: In this one-step hydrodesulfurization process, pulverized 
coal, conveyed in recycled carrier oil is propelled by turbulent flow 
of hydrogen through a fixed bed of catalyst pellets, accomplishing 
over 94 percent conversion to oil in just two minutes of reaction 
time. Unused hydrogen is recycled to provide the necessary turbu- 
lence. The sulfur is removed as hydrogen sulfide, and is easily 
converted to elemental sulfur for sale or storage. The aim of coal 
gasification is to produce a substitute natural gas, or SNG, with the 
high energy value of natural gas and transmitted via the same 
— network. The SYNTHANE process is a high-pressure gasi- 
ication system developed by the Pittsburgh Energy Research 
Center of the U.S. Energy Research and Development Administra- 
tion (ERDA). It converts bituminous coal, subbituminous coal, and 
lignite into a satisfactory substitute for natural gas with a heating 
value of 950 Btu's per cubic foot. SYNTHANE gas emerges under 
pressure of 1,000 psi, ready for direct feeding into existing gas 
pipelines. The important difference of SYNTHANE from the exist- 
ing technology is that it can utilize caking coals as well as noncaking 
coals as the raw material. It was developed in response to a need 
posed i the existence of large deposits of caking coals in the 
Appalachian region of the Eastern United States. 
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47172 Conversion into fluid phase and direct liquefaction of coal. 
Kimura, H. (Natl Res Inst for Pollut and Resour, Jpn). Nenryo 
Kyokai-shi; 55: No. 594, 792-808(Oct 1976). (In Japanese). 

It is well known that coal has the largest reserves and 
distribution among the energy resources of the world. Since the start 
of the energy crisis, coal utilization has gained renewed importance. 
To use coal, it is necessary to convert the solid into the fluid 
substances by means of the gasification and the liquefaction of coal. 
The outline of the Sunshine project in Japan and the energy indepen- 
dence project in the United States is given from the various view- 
points of coal utilization. Both the direct liquefaction and the solvent 
extraction liquefaction have attracted attention in the field of coal 
conversion in Japan. 24 refs. 


47173 Industrialization and studies of direct liquefaction of coal. 
Sakabe, T. (Natl Res Inst for Pollut and Resour, Jpn). Nenryo 
Kyokai-shi; 55: No. 594, 809-819(Oct 1976). (In Japanese). 

Industrial coal liquefaction processes and studies of the direct 
liquefaction using powder catalysis are reviewed. Influences exer- 
cised during liquefaction on the reaction time, temperature, pressure, 
catalysis, pasting oils, and elementary components of coal are dis- 
cussed, based on the results from the batch experiments using 
autoclaves. The relationship between the reaction conditions and 
elementary components of coal is explained. Heat and material 
balance, as well as the characteristics of the produced oil, are 
discussed with regard to the Begius-I.G. process. 17 refs. 


47174 Future of coal liquefaction technique by direct catalytic 
hydrogenation. Morita, M. (Yamagata Univ, Jpn). Nenryo Kyokai-shi; 
55: No. 594, 831-840(Oct 1976). (In Japanese). 

A historic review of the development of coal liquefaction 
technology using direct catalytic hydrogenation is presented. The 
author considers various problems associated with coal liquefaction 
with regard to raw materials, process technology, design, operation 
control and reactor materials, and focuses on the shortcomings of the 
reactors operated in the past. It is shown that the cost of producing 
oil by direct coal liquefaction could be competitive with that of 
crude oil. The design of the future coal liquefaction plant is also 
discussed. 13 refs. 


47175 Coai liquefaction with soluble transition-metal complexes. 
Holy, N.; Nalesnik, T.; McClanahan, S. (West Ky Univ, Bowling 
Green). Fuel; 56: No. 1, 47-48(Jan 1977). 

Several transition-metal complexes were tested for their effec- 
tiveness in liquefying coal under very mild conditions. Liquefaction 
was not observed, probably because interaction with the coal deacti- 
vates the catalyst. 8 refs. 


47176 Structural aspects of sub-bituminous coal deduced from 
solvation studies. I. Anthracene-oil solvents. Ruberto, R.G.; Cron- 
auer, D.C.; Jewell, D.M.; Seshadri, K.S. (Gulf Res and Dev Co, 
Pittsburgh, Pa). Fuel; 56: No. 1, 17-24(Jan 1977). 

In order to study coal structure indirectly and the role of 
hydrogen donors, an investigation of the major parameters involved 
in the solvation of a Wyoming sub-bituminous coal has been made. 
This study utilized the catalytic and noncatalytic hydrogenation of 
anthracene oil and coal-solvent slurries. It was concluded that a lack 
of significant quantities of high-molecular-weight hydrocarbons ce- 
rived from coal solvation implies the prevalence of small molecular 
units in the coal structure. 17 refs. 


47177 Structural aspects of sub-bituminous coal deduced from 
solvations studies. II. Hydrophenanthrene solvents. Ruberto, R.G.; 
Cronauer, D.C.; Jewell, D.M.; Seshardi, K.S. (Gulf Res and Dev 
Co, Pittsburgh, Pa). Fuel; 56: No. 1, 25-32(Jan 1977). 

In order better to delineate the contribution of coal molecules 
to liquefaction products, donor solvents of discrete structure and 
narrow molecular-weight range have been satisfactorily employed. 
Coal depolymerization can take place in the absence of a catalyst 
and hydrogen, provided that the level of hydroaromatics, especially 
octahydrophenanthrene, is sufficiently high to ensure that the coal 
free-radicals can be quenched before they recombine. The role of 
catalyst, if used during solvation, appears to be that of maintaining 
the proper level of hydroaromatics and of upgrading the liquids 
produced. 15 refs. 


47178 Coal liquefaction by aromatic interchange with phenol and 
catalytic hydrogenolysis. Moore, R.H.; Martin, E.C.; Cox, J.L.; El- 
liott, D.C. (Battelle Pacific Northwest Labs., Richland, WA). Prepr., 
Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 446-461(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Acid-catalyzed depolymerization of coal is a mild treatment 
which leaves the basic structure of the coal monomer relatively 
unaffected. This study was conducted to assess the dissolution of 
various coals by acid-catalyzed depolymerization with phenol. Ash 
removal, phenol uptake, and reactions of other solvent systems were 
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considered and the hydrogenolysis of a number of coals and of their 
depolymerized products were compared. 8 figures, 6 tables. (DLC) 


47179 Study of some trace elements in the 1/2 ton per day 
SYNTHOIL PDU. Schultz, H.; Gibbon, G.A.; Hattman, E.A.; 
Booher, H.B.; Adkins, J.W. (Pittsburgh Energy Research Center). 
rin xy Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 588-592(Mar 
1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

In order to elucidate the fate of some of the trace elements in 
the hydroliquefaction of coal, a study was made of the elements Cu, 
Cr, Mn, Ni, Pb, and Cd in the SYNTHOIL Process Development 
Unit (PDU). Analytical results are given for these 6 elements in the 
nine process streams. The trace elements seem to end up mainly in 
the residue. There is also evidence of erosion of the stainless steel 
and bronze equipment. (DLC) 


47180 Structural characterization of coal liquefaction products by 
proton and carbon-13 nuclear resonance. Schwager, I.; Far- 
manian, P.A.; Yen, T.F. (Univ. of Southern California, Los Ange- 
P 2 ‘aa Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 677-68 
1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

This paper presents structural characterization parameters 
which were obtained for coal eas obtained by catalyzed hydroge- 
nation, staged pyrolysis, and solvent refining (FMC-COED, Synth- 
oil, and Catalytic Inc. SRC). The parameters calculated are fraction 
of total carbon which is aromatic; fraction of available aromatic edge 
atoms occupied by substituents; ratio of substituted aromatic edge 
atoms to total number of aromatic carbon atoms; number of substi- 
tuted aromatic ring carbons; and number of carbon atoms per 
saturated substituent. (DLC) : 


47181 Friedel—Crafts alkylation of bituminous coals. Hodek, 
W.; Meyer, F.; Koelling, G. (Bergbau-Forschung GmbH, Essen). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 462-470(Mar 
1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

It was found possible by alkylation by Friedal—Crafts cata- 
lysts to make soluble products from coal, although this is not an 
economic method. The extracts obtained are black, shiny, solid 
substances which are not distillable and still have very high molecu- 
lar weights. They are very similar to the extracts obtained previous- 
ly by acylation with carboxylic acid chlorides and aluminum chlo- 
ride. (DLC) 


47182 Hydrogen donor solvent coal liquefaction process. Maa, 
P.S. (to Exxon Research and Engineering Co.). US Patent 4,022,680. 
10 May 1977. Filed date 17 Dec 1975. 10p. 

A process for liquefying a particulate coal feed to produce 
useful petroleum-like liquid products, particularly by steps which 
include: (a) contacting, in a liquefaction zone, said coal feed with a 
hydrogen donor solvent at temperature and pressure sufficient to 
hydroconvert and liquefy the coal (b) separating the product from 
the liquefaction zone by distillation into fractions inclusive of a liquid 
fraction which contains at least 30 weight percent, and preferably at 
least 50 weight percent hydrogen donor compounds, particularly 
those fractions boiling within about the 350°—850°F range, and 
preferably within about the 400°—700°F range, (c) hydrogenating 
said liquid fraction in a hydrogenation zone, (d) adding to said liquid 
fraction a solvent characterized as a low molecular weight heterocy- 
clic oxygen or heterocyclic sulfur compound containing, within a 
molecule, from 2 to about 6 fused rings one or more of which is a 
five- or six-membered heterocyclic ring having 4 to 5 carbon atoms 
and from | to 2 atoms of oxygen or sulfur, and (e) recycling the 
hydrogenated liquid solvent mixture to said coal liquefaction zone. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 47073 


47183 (CONF-761104—, pp 268-295) Pyrolysis. Summerfield, 
ao Friedman, H.L.; Antal, M.; Rice, T.K.; Derham, R.L. 16 Nov 
1976. 

From Conference on mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). 

In Proceedings of a conference on mathematical modeling of 
coal conversion processes. 
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The overall objectives of this three-year program of research 
are: (1) To develop a mathematical model to represent the important 
steps in the coal pyrolysis process. This model will be used to 
optimize the ——- (for specific applications) to obtain maximum 
throughput of the reactors. (2) To apply the overall devolatilization 
scheme to reactors of several classes. Specifically, fixed bed, flui- 
dized bed, entrained flow and multi-stage fixed and fluidized beds 
will be studied in connection with overall optimization of the coal 
conversion to clean fuel. (3) To couple knowledge of the a 
steps with subsequent steps of a coal conversion process that com- 
bine to produce a preferred fuel. These later steps would include (a) 
hydro-treating the oils to remove sulfur and produce clean liquid 
fuels, and (b) hydrogenation of the gaseous fractions and other 


wats reactions to produce pipeline gas of 900-1000 Btu/SCF, 


47184 Hydrocracking of low-temperature tars derived from hard 
coal carbonization in a fluidized bed. Ihnatowicz, M.; Sobolewski, L. 
(Instytut Karbochemii, Mikolow, Poland). Koks, Smola, Gaz; 22: No. 
2, wets tos 1977). (In Polish). 

Investigations were made into hydrocracking of some low- 
temperature tars obtained during hard coal carbonization in a flui- 
dized bed from the collieries Jankowice and Wieczorek. Tests were 
carried out in a laboratory flow apparatus in a hydrogenation reactor 
of 500 ml with a stable catalyst bed. Essential aspects of the process, 
the yield of products and the characteristic of the obtained fluid 
hydrogenation products are given. Test results are also given. 


47185 Pyrolysis of brown coal and montan wax at high rates of 
heating. Kubat, J.; Vcelak, V.; Macak, I.; Shnaper, B.I. (Inst of 
Chem Technol, Czech). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: 
No. 2, 49-53(1976). 

In the reported experiments, a relationship has been estab- 
lished between the yield of pyrolysis products on brown coal and 
from the montan wax obtained from it on the temperature and time 
of the process. With a rise in the pyrolysis temperature the time of 
decomposition of the samples investigated shortened, and the com- 
— of the products changed. For the montan wax of the 

vka factory at 800°C the time of degasification shortened to 
3 sec (at 700°C it is 5 sec). The yield of benzene increased with a rise 
in the temperature and that of xylene and a Cio isoparaffin fell 
considerably. Phenols were absent from the products of the decom- 
position of the waxes, while they were present in the products of the 
decomposition of the coals. 16 refs. 


47186 Derivatographic investigation of the organomineral com- 
pounds of brown coals. Aleksandrov, I.V.; Kamneva, A.I. (Mende- 
leev Moscow Inst of Chem Technol, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 10: No. 2, 76-79(1976). 
present work is a continuation of investigations of the 
eee of the water-soluble organomineral compounds of brown 
in oxidation reactions. In experimental study, the DTA and 
thermogravimetric analysis were used to follow the course of 
thermo-oxidative reactions during pyrolysis of lignite and brown 
coal. Data are presented which show that the water-soluble organo- 
mineral compounds of brown coals play the parts of catalysts of the 
intensive oxidation of the organic matter of the coal, undergoing at 
the same time oxidative-thermal decomposition accompanied by 
considerable exothermic effects. 12 refs. 


47187 Investigation of the ee te ee od 
in an inert gas plasma. Kozlova, S.G.; Kukhto, V.A. (Krzhizhanovs- 
kii State Sci Res Power Inst, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 2, 70-75(1976). 

The behavior of Irsha-Borodino coal dust on heating has been 
studied experimentally. It has been shown that the plasma method of 
heati “permits the rapid heating of the fuel and a fairly fast 
quenc of the decomposition products. The decomposition prod- 
penn ow = Rabe Ree rc 8g The main 
products are hydrogen, carbon 
of conversion of the fuel depends 
the process and on the particle sie ofthe foe It 
lished that the grain-size composition of the fuel changes a 
result of the action of t shock and the rapid evolution 
gaseous substances. 6 refs. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 47157, 47172 


a (EPRI-AF—431) > ey ag om of the autoad- 
of pulverized SRC. Final report. Sancier, K.M.; Morrison, S.R. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Feb 1977. 48p. 
Dep. NTIS, PC A03/MF A0l. 
at parpens of Gils tints was to investigate the surface 
properties of solvent refined coal (SRC) ard to determine how they 
contribute to autoadhesion. Reactive surface sites on SRC were 
characterized by volumetric adsorption and by temperature“pro- 
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grammed desorption of various gases: Hz, O2, COz, HCl, NHs, H2O, 
and diethylamine. Only the last four substances, which may be 
regarded as strong acids or bases (except HzO which is amphoteric), 
are strongly adsorbed on SRC. Therefore, the adsorbing surface sites 
of SRC are reactive mainly because they are acidic or basic. Tests 
were made to determine whether some of the above molecules when 
adsorbed on SRC altered compaction during pulverization of SRC 
or altered autoadhesion of pulverized SRC. Less caking occurred 
during ball milling in the presence of NHs, HCI, or H2O than in the 
presence of O2 or Nz. However, the least milling power was re- 
quired to pulverize SRC in the presence of Nz. Angle of repose 
measurements were used to indicate autoadhesion of pulverized 
SRC. Water, but not the other gases, affected the results. Surface oil 
and static charge on SRC does not contribute to autoadhesion. The 
pong 1 icle shape, which promotes interlocking among 

is concluded to be the most important cause of 
eutondiedl esion ‘of pulverized SRC. 


47189 Separation of mineral matter from solutions of raw coal 
extracts by means of a setting centrifuge. Pietrzok, B. (Glowny 
Instytut Gornictwa, Katowice, Poland). Koks, Smola, Gaz; 22: No. 2, 
37-40(Feb 1977). (In Polish). 

Investigations were made on 4 solids from solutions 
of raw coal extracts by means of a laboratory centrifuge with a 
setting drum for overflow. The separation of solids was carried out 
within the temperature range 175 to 250°C. In the course of the 
investigated temperature range cleaned coal extracts containing a 
low content of mineral matter—0.01 to 0.03 percent were obtained. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 47218, 47515 


47190 (FE—1724-24) Utilization of coal conversion process by- 
products. Quarterly report, September 26, 1976—December 25, 1976. 
Solomon, I.J.; Eisenberg, W.C. (SEE CODE- 3092000 Fossil Re- 
search, Inc., Washington, D.C. (USA)). Feb se Contract EX-76- 
C-01-1724. 23p. Dep. NTIS, PC A02/MF AO1 

A feasibility study has been initiated to investigate the manu- 
facture of low cost, thermosetting, cross-linkable polymers by using 
the carboxylic acid mixture obtained in the oxidation of coal conver- 
sion process chars. The main criteria utilized in the selection of 
polymerization approaches are: (1) the polymerization process 
should be commaniiy feasible; (2) the co-reactant(s) should be low 
cost, readily available materials; (3) the polymerization should be 
relatively insensitive to the composition of the char acid mixture, 
which may vary from batch to batch; (4) char acids should be the 
main constituent of the final product. A separation scheme was 
develo for isolating the higher benzene ag es acids 
from the lower acids using pH fractionation. higher BCA’s, 
benzene hexacarboxylic, benzcne pentacarboxylic and benzene tetra- 
carboxylic acids are prime candidates for replacing phosphates laun- 
dry detergents. 


47191 Production of adsorbents from coals. Kostomarova, M.A.; 
Perederii, M.A.; Surinova, S.I. — of Combust Miner, USSR). 
Solid Fuel Chem. (USSR) (E 1. Transl); 10: No. 2, glare, 
Cheap ‘particulate’ adsorbents suitable for the 

effluents or more expensive granulated adsorbents with a high A 
chanical strength that can be used in various branches of the industry 
can be made from coals. The ‘particulate’ adsorbents are obtained 
from n coals (brown and cannel coals and anthracites) by 
their grinding followed by activation. The granulated adsorbents are 
obtained either from noncaking coals and semicoke using a binder or 
from caking coals without a binder. The processes in the transforma- 
tion of the subtances of coal at various stages of the production of 
carbonaceous adsorbents, the conditions for performing these stages, 
and the apparatus used are described. 56 refs. 


of a strong smokeless lump fuel from 

Shargun'skii coal fines by the thermal oxidation of briquettes. Yuren- 

kov, N.L; Konovalov, A.K.; Zverev, D.P.; Ivieva, A.S. (Inst of 

Combust Min, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: 

Me 2, 

possibility y has been shown of obtaining strong smokeless 

acl ftom the coals of the Shargun thi deposi The production 

7 emai salons uetes is directed to the protection of the 

environment from harmful discharges, to increasing the = 
the utilization of the fuel, to reducing the loss of coal, 

pete be nll — pag dese The results obtained 

can as the initi or ‘-¥ an experimen’ it 

for the thermal oxidation of briquetes. 3 refs. - 


47193 Determination of mean relative mass of hard coal extracts 
molecules light Neiser, J.; Masek, V. Glueck- 
: No. 6, 267-26%(Dec 1976). (In German with 
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Method and instruments used are described, and interfero- 
meter application is explained. Measuring procedures and results are 
illustrated. 5 refs. 


47194 Fuels from coal--choices in technology. Warren, I.H. 
(Univ of BC, Vancouver). Coal Miner; 1: No. 4, C9-C12(Dec 1976). 

Methanol is emerging as a major chemical, fuel, and even 
animal feedstock raw material of the future. Plants can be construct- 
ed to satisfy the near-term demand for methanol as a gasoline 
extender, as a fuel for peak shaving in turbines, and for conversion to 
SNG. In the longer term these same plants can supply methanol for 
petroleum and chemicals production. Methanol can be easily stored 
and converted to SNG when required, thus economically-sized 
plants can be constructed for supplementation of natural gas supply 
at high demand. The technology for coal to methanol already exists, 
as does also the technology for SNG production from methanol. 


47195 Computer-assisted molecular structure construction for 
coal-derived compounds. Oka, M.; Chang, H.; Gavalas, G.R. (Calif 
Inst of Technol, Pasadena). Fuel; 56: No. 1, 3-8(Jan 1977). 

A new technique, Computer-Assisted Molecular Structure 
Construction (CAMSC), has been developed for the structural eluci- 
dation of coal-derived compounds. It utilizes elemental analysis, 
D.m.r. spectra and molecular weight data to determine the allowable 
combinations of functional groups constituting the structure. The 
results compare well with those obtained by other methods and in 
some cases provide additional information. 10 refs. 


47196 Fractionation and structural characterization of coal liq- 
uids. Farcasiu, M. (Mobil Res and Dev Corp, Princeton, NJ). Fuel; 
56: No. 1, 9-14(Jan 1977). . 

A method of characterizing coal liquids in terms of fractions 
of different chemical functionality is described. This method is based 
on chromatographic fractionation of both benzene-soluble and pyr- 
idine-soluble components by sequential elution with specific solvents 
on silica gel columns (SESC). The paper presents the theoretical 
criteria for choosing the conditions and the sequence of elution 
solvents, the methods used to establish the chemical structure, and 
model compound comparisons. 8 refs. 


PROPERTIES 


REFER ALSO TO CITATION(S) 47069, 47072, 47168, 47175, 
47176, 47177, 47178, 47179, 47180, 47185, 47187, 47193, 47195, 
47196, 47332, 47650, 48320 


47197 Characterization of Alaska’s coals. Rao, P.D. pp 33-47 of 
In Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). 
Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

Coal characterization is a systematic determination of those 
properties of coal, or of its constituents, that affect its behavior when 
used. It will help in planning for recovery and use of the extensive 
Alaskan coal deposits, which have proven reserves of 130 billion 
tons. This estimate is of necessity based on widely scattered outcrops 
and meager drill hole data, and the potential reserves in the Cook 
Inlet region and the Northern Alaska field are considered to be 
several fold this figure. 


47198 (COO—2898-4) Moisture in coal and significance of accu- 
rate determination of oxygen. Volborth, A. (North Dakota State 
Univ., ~—_ (USA); California Univ., Irvine (USA)). 12 Jul 1976. 
Contract EY-76-S-02-2898;EY-76-S-03-0034. 18p. Dep. NTIS $3.50. 

Fundamentally one mighi expect to distinguish four types of 
moisture in coal: (1) surface moisture (adsorbed moisture), (2) inher- 
ent moisture (equilibrium moisture), (3) decomposition moisture (or- 
ganic moisture), and (4) moisture due to mineral matter present in 
coals (water of hydration). Experimentally, however, these moisture 
categories cannot readily be distinguished. In practice the coal 
analyst determines moisture in procedures amenable to the different 
stages of coal handling and utilization. Four categories of moisture 
are distinguished in the analytical process called the Proximate 
Analysis of Coal, which also includes the determination of Coal Ash, 
the estimation of the Mineral Matter based on ash, the determination 
of the Volatile Matter and that of the Fixed Carbon. The four classes 
of moisture customarily determined in coal can be essentially 
grouped by steps: (1) the As-Received Moisture, which is also called 
the total moisture (the adsorbed surface plus the absorbed inherent 
capillary moisture); (2) the Air-Dried Moisture, which is that mois- 
ture left after air drying; (3) the Air-Dry Moisture, which is lost by 
— in air an as is coal sample under conditions close to ambient; 
and (4) the Equilibrium Moisture. Descriptions of the methods used 
are presented. 
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47199 (COO—2898-7) Oxygen in U.S. Bureau of Mines’s 

ash, U.S. Bureau of Standards’s coal fly ash reference mineral 

temperature coal ash. A sim; approach to the analysis of 

material matter in coal. Volborth, A. (North Dakota State Univ., 

Fargo (USA); California Univ., Irvine (USA)). 20 _ 1976. Con- 

ay a ne 20p. Dep. S, PC A02/ 
AOl. 

Oxygen is determined accurately in eight U. S. Bureau of 
Mines Coal Ash samples A, B, D, F, G, I, and J, N.B.S. Coal Fly 
Ash 1633 Reference Material, and two Low Temperature Ashes 
from Lilinois State Geological Survey. The method uses fast-neutron 
activation analysis employing a dual counting and irradiation system 
which is essentially free of interferences. The stoichiometric balance 
based on analyses of the ashes performed by the U.S.B.M. is calcu- 
lated and summations given in oxide and element percent. Excellent 
agreement is found with the chemical data obtained by classical 
silicate analysis methods. Accurate oxygen determination for cuai 
ash and LTA ash (or mineral matter) is important for calculation of 
data in the ultimate analysis of coal as such and is required for 
recalculation of the data on a “dry” and "dry ash free” basis. The 
routinely used "oxygen by difference” values are inadequate for 
accurate work. It is found that the eight coal ash samples analyzed 
contain 45.5 +- 3% oxygen. Since these ashes represent a large 
variety of U. S. coals, this figure can be used as an estimate for 
recalculation and evaluation of the Proximate and Ultimate Coal 
Analyses. 


47200 (COO—2989-3) Oxidation of coal. Volborth, A. (North 
Dakota State Univ., Fargo (USA); California Univ., Irvine (USA)). 
16 Jun 1976. Contract EY-76-S-02-2898;EY-76-S-03-0034. 38p. Dep. 
NTIS, PC A03/MF AO1. 

Certain organic compounds are oxidized more readily than 
others. The ease with which an organic substance will oxidize 
depends on the functional groups present in the molecule. Oxidation 
of coal is affected by incorporation of oxygen functional groups, 
such as the peroxide, the hydroxyl, the aldehyde, the carbonyl, the 
carboxyl, the ether linkage, and the methoxyl groups. Once oxygen 
has been combined with an organic molecule, further oxidation may 
occur more readily. Compounds with oxygen functional groups 
attached are more susceptible to further oxidation than their progeni- 
tors. For example, alcohol and acetaldehyde oxidize more readily 
than ethane, phenol and naphthol more easily than benzene and 
naphthalene, and benzaldehyde more readily than toluene. Saturated 
and purely aromatic hydrocarbons are more difficult to oxidize than 
their derivatives containing oxygen functional groups. The forma- 
tion of peroxide appears to be one of the initial steps of coal 
oxidation; it can lead then to the formation of other oxygen function- 
al groups. The weathering of coal increases the concentration of the 
oxygen functional groups, and some reduction of carbon content 
results, technological quality of coal changes, water content in- 
creases, and alkali-soluble products similar to the humic acids form, 
as well as water-soluble lower molecular weight acids. In the early 
stages of oxidation oxygen is being added to the coal bulk composi- 
tion and water is lost, while during the later stages of humification of 
coal, CO2, CO, and H2O evolve. The oxidation proceeds along the 
periphery of the macromolecule clusters in coal and affects the C— 
C bonds, rupturing the aromatic rings. Further oxidation reactions 
are described. 


47201 (FE—2537-1) Characterization of coal-derived liquids and 

other fossil fuel related materials employing mass spectrometry. Quar- 

terly report, September 30, 1976—December 29, 1976. Scheppele, 

S.E. (Oklahoma State Univ., Stillwater (USA). Dept. of Chemistry). 

= Jan 1977. Contract EX-76-S-01-2537. 14p. Dep. NTIS, PC A02/ 
F AOl. 

A two-part report is being prepared that assesses both the 
current state-of-the-art in mass spectral analysis of alternate fossil 
fuels and the needs of technical personnel for characterization data. 
To acquire the requisite information for preparation of this docu- 
ment, discussions were held with appropriate individuals at the 
Pittsburgh, Morgantown, and Bartlesville Energy Research Centers, 
Gulf Research, and Exxon Research and Engineering Company. An 
evaluation of commercially available data acquisition systems suit- 
able for use with the CEC 21-110B double focusing mass spectrom- 
eter was made. This study resulted in both the selection and develop- 
ment of specifications for the components for the basic data system; 
provision has been made for future hardware and software expan- 
sion. The status of the comparator/microdensitometer was deter- 
mined and procedures were initiated to make it mechanically func- 
tional. Study of the dependence of field ionization sensitivities for 
mixtures of saturates and aromatics was conducted, in part, under 
this contract. Modification of the FI/EI ion source to operate in the 
FD mode and construction of ancillary equipment was supported, in 
part, by this contract. Programs for processing micromolecular 
= disti!lation data have been madc operational on the OSU IBM 

/158. 
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47202 Determination of the moisture content in bituminous coal. 
Held, H.D. (VEBA Kraftwerk Ruhr AG, Gelsenkirchen, Ger.). 
VGB Kraftwerkstech.; 56: No. 2, 102-108(Feb 1976). 

In the Standard Regulation for determining the water content 
in bituminous coal there are direct and indirect methods of determi- 
nation. Only in the case of coarse samples is there sufficient agree- 
ment between these methods. On the other hand with low le 
power station coals, which normally contain proportions of fine 
grained material, consideraby less data are available, using the indi- 
rect determination methods of drying compared with the direct 
gravimetric and volumetric methods. The reasons for this shortage 
of data are explained, and proposals are made for accurate determi- 
nation of water content. The additional effort associated with this is 
justified by the more accurate and, to the customer, more favourable 
values abtained 


(PB—261336) Metallization of pelletized, domestic, iron 
oxide superconcentrates with lignite and coal in a rotary kiln. Report 
of investigations, 1976. Peterson, R.E.; Prasky, C. (Bureau of Mines, 
Twin Cities, Minn. (USA). Twin Cities Metallurgy Research 
Center). Oct 1976. 24p. (BM-RI—8179). NTIS, PC A02/MF AO01. 

An investigation was undertaken with the objective of pro- 
ducing metallized pellets from domestic iron ore superconcentrates 
using lignite and subbituminous coal as reductants. Feed materials to 
the metallizing process consisted of commercially indurated iron 
oxide pellets and green pellets prepared from upgraded domestic 
concentrates with graphite or limestone as internal additives. Dura- 
bility of the green pellets during metallization was investigated in 
tests conducted in a 7-inch-I.D. rotating drum furnace. Test results 
indicated that the major cause of pellet disintegration with the 
concentrates used was the ——— action during reduction rather 
than forces generated within the pellets. In larger scale tests made in 
a 34-inch-I.D. by 35-foot-long kiln, the previously indurated pellets 
were metallized with lignite at 1,030C with little disintegration. A 
96-percent level of metallization was obtained in pellets having an 
average compressive strength of 420 Ib. In subsequent, similar tests 
using green pellets containing graphite or limestone, pellet disinte- 
gration was more severe, with 10 to 40 percent of the feed — lost 
as dust. The surviving pellets had cdediientions ranging from 88.3 to 
94.4 percent and compressive strengths ranging from 60 to 68 lb. 


47204 Formation of the structure of pitch coke on calcination by 
the high-speed, high-temperature method. Lobov, A.A. (Ukr 
Sci Res Inst of Coal Chem, Ukr SSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 2, 118-123(1976). 

The formation of the structure of pitch coke on calcination by 
the high-speed high-temperature heating (HSHT) method has been 
investigated. Quantitative relationships between the quality indices 
of the structure of the pitch coke and the conditions of calcination 
have been obtained. The microstructure of the pitch coke has been 
investigated by the thermal oxidation method. 26 refs. 


47205 Isotope method of determining active hydrogen in coal. 
Vypirakhina, S.S.; Aronov, S.G. (Ukr Sci Res Inst of Coal Chem, 
ane Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 2, 13- 

The results are given of the development of a method of 
determining the amount of hydrogen in coal that is capable of being 
replaced by deuterium at various temperatures. The method consists 
in the treatment of the coal with gaseous deuterium under pressure 
at 250-400$degree$C with the subsequent combustion of the treated 
coal and the determination of the amount of deuterium in it from the 
density of the water of combustion measured by the flotation 
method. 9 refs. 


47206 Active hydrogen and the cakeability of donetsk coals. 
Vypirakhina, S.S.; Aronov, S.G. (Ukr Sci-Res INst of Coal Chem, 
mise Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 2, 17- 
The results are given of a determination of the amounts of 
active hydrogen in two samples of Donetsk gas coals Ge and Gie b 
the deuterium-exchange method at temperatures of 250 to 400° 
together with the characteristics of their cakeability according to 
various indices, and other characteristics. It has been established that 
when exchanged with the hydrogen of coal deuterium is bound to it 
in the form of thermally unstable compounds forming low-molecu- 
lar-weight products when the coal is subsequently heated to 550°C. 
A difference has been shown in the properties of the coals investigat- 
ed that are due to their different amount of active hydrogen, the 
cakeability proving to be greater the hi their amount of active 
hydrogen, which shows the role of the latter in the transformations 
of coals. The conclusion has been drawn that it is desirable to 
investigate a wide range of coals by the deuterium-exchange method 
in order to study the mechanisms of thermochemical transforma- 
tions. 5 refs. 
47207 Structure of humic acids, their biological activity, and the 
after-effects of humic fertilizers. Kukharenko, T.A. (Inst of Combust 
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Miner, USSR). Solid Fuel Chem. (USSR) (Engl. Transi.); 10: No. 2, 
21-27(1976). 

: The various actions of humic acids on the growth and devel- 
opment of plants are considered. The after-effects of humic fertiliz- 
ers are due to the formation of new amounts of humic acids on the 
oxidative-hydrolytic degradation of residual coals in the soil. In 
experiments, the biological activity of humic acids was determined 
by the amounts of quinoid groups and phenolic hydroxyls capable of 
forming stable free radicals. 28 refs. 


47208 Freezing properties of the hard coals of the Kuzbass. 
Lebedev, V.V.; Cheredkova, K.I.; Golovina, G.S. (Inst of Combust 
Miner, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 2, 
28-33(1976). i 

A method for investigating the ne | of coals is discussed. 
Results have been obtained on the change in the strength of freezing 
of hard coals of the Kuzbass as functions of their nature, moisture 
content, dispersity and the temperature. Values of the moisture 
content of the coals investigated which are without risk in relation to 
freezing have been determined. It is demonstrated that the freezing 
of the particles of the coals investigated begins at moisture contents 
exceeding the value of the maximum moisture capacity. Consequent- 
ly, the value of the maximum moisture capacity obtained for a 
concrete physical state of the coal can be taken as the risk-free 
moisture content. Information on the strength of freezing of coals 
permits the determination of the value of the limiting moisture 
content at which the frozen coal is readily broken up. 10 refs. 


47209 Thermal dissolution of coal in tetralin. Lazarov, L.; Roz- 
—— M.; Angelova, G. (Bulg Acad of Sci). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 10: No. 2, 34-36(1976). 

Features of the process of the thermal dissolution of lustrous 
brown coal (Pernik deposit, Bulgaria) in the presence of tetralin, 
which is a hydrogen donor, are considered. A connection has been 
found between the destruction of the coal on dissolution and the 
dehydrogenation of the tetralin to naphthalene. It has been shown 
that under the conditions selected (autoclave, 320-440$degree$C, 2 
hr), hydrogen exchange takes place only at the expense of the 
solvent, and there is no redistribution of the hydrogen present in the 
initial raw material and between the dissolved products. 2 refs. 


47210 Influence of the petrographic composition on the hydrogen 
content of the hard coals of the Kuzbass. Dobronravov, V.F. (Kuz- 
netsk Sci Res Inst of Coal Enrich, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 2, 37-39(1976). 

The main aim of the present ot ap = was to develop a 
method of calculation that would permit the determination of the 
hydrogen content in the fusible components of coals without their 
isolation and thus allow the possibility of a close comparison of the 
elementary ——- with the reflectance of the fusible compo- 
nents. The problem has been solved by determining the elementary 
composition in fractions of different densities having different con- 
tents of vitrinite, exinite, and micrinite. The solution of the linear 
equations connecting the indices of the elementary composition with 
the amounts of the above-mentioned components in the fractions 

ve their individual characteristics. On the basis of the mathemat- 
ical treatment of 335 analyses of samples of Kuzbass coals, formulas 
have been derived for calculating the amount of hydrogen in the 
fusible components of the coals and in coals containing them in 
definite amounts. 4 refs. 


47211 Phenomenon of mass exchange in the caking of coals. 
Gryaznov, N.S.; Kopeliovich, L.V. (East Sci Res Inst of Coal Chem, 
waste Solid Fuel Chem. (USSR) (Engl. Transi.); 10: No. 2, 40- 
43(1976). 

A mathematical description is given of the phenomenon of 
mass exchange as applied to the physical aspects of the caking of 
coals. The —-< coals as a chemical process is connected with 
mass transfer to the position of contact of the residual material of the 
coal grains as a consequence of its flow and also with the mutual 
diffusion of the reactions in the zone of contact. The gaseous 

roducts formed participate in mass transfer in the plastic state and 
in the caking of coal grains. With an increase in the size of the coal 
grains and a rise in the diffusion resistance in the residual mass, the 
concentration — products in the residual mass rises, reduc- 
tive processes the fluidity of the coals increase, and the tempera- 
ture of the passage of the coals into the plastic state falls. The 
— wm calculations are in harmony with practical observations. 4 
refs. 


47212 Determination of the temperature limits of the stages of 
the caking of coking coals. Ol’ ii, L.G.; Vetrova, A.K. (East 
Sci Inst of Coal Chem, USSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 2, 44-48(1976). 
- -_ — ee ts, the yoo limits of the 
Stages of the p' plastic states in t! i rocess ( 
III and IV) of vitrinitic coals have been Seoenetons Ce i 
er of their elementary composition O/(H+0.5S), expressed 
in wt%. For petrographically ncnhomogeneous coals, the tempera- 
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ture limits of the plastic state (stage IV) can be determined from 
characteristic points of the differential thermographic curve. 7 refs. 


47213 Determination of the sulfur content in solid fuels. Avgu- 
shevich, I.V.; Yushchenko, E.V.; Kulikova, E.S.; Kusenko, G.K. 
(inst of Combust Miner, USSR). " Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 2, 60-64(1976). 

The method for etermining the total sulfur content accord- 
ing to Eschka which is a standard method in the USSR and abroad, 
is the longest of all the methods for the elementary analysis of solid 
fuels. This method is distinguished by high accuracy and reproduc- 
ibility, but the time for its performance reduces its value, particularly 
in checking the sulfur content of coals in coke and chemical fac- 
tories, power stations, etc. The present paper is devoted to an 
improvement of the method of pic a al the sulfur content by the 
Eschka method. To accelerate the determination of the sulfur con- 
tent of coals it is recommended to replace the gravimetric termina- 
tion of this method by a titrimetric method using the direct titration 
of sulfate ions by barium salts in the presence of chlorphosphonazo 
III. Details of the method are given and results of experimental 
investigation are tabulated and evaluated. It is demonstrated that the 
accuracy, sensitivity, and reproducibility of the titrimetric termina- 
tion of the Eschka method are not inferior to those of the gravime- 
tric termination. 7 refs. 


47214 Lower four feet floor rocks of South Wales. Afrouz, A 
Colliery Guardian; 224: No. 12, 656-657, 659-660(Dec 1976). 

This generalized investigation provides the identification of 
mineral constituents and the structure of some coal mine floor rocks 
by transmitted light microscopy and reflective and refractive X-ray 
analysis. Mineralogy indicates the Lower Four Feet floor within a 
depth of 1.8 m. to consist of five different rock types comprising 
over 60 metallic and nonmetallic minerals. They are notoriously 
faye gpee pe exhibit various strengths ranging from 5.5 to 6.8 
MN/m, and possess different physical structure ranging from fibrous 
and honeycomb to flat, glossy and smooth. The over: —a behaviour of 
the floor within the immediate vicinity of the mine opening is elasto- 
plastic when dry and almost plastic when wet and heavily fractured 
where a soft floor is encountered. 8 refs. 


47215 Recent developments in mineral-coal sampling and sample 
preparation. Finze, W. Aufbereit.-Tech.; 17: No. 12, 613-618(Dec 
1976). e German). 


; 4 tabs.; 17 refs. 

Problems of sampling and sample preparation with regard to 
the technical and economic development of mineral processing 
are described. First of all the fundamentals for obtaining analytical 
results of specific accuracy were determined with the aid of math- 
ematical-statistical procedures. Moreover, methods were fixed for 
verifying the accuracy of the analytical results obtained. The find- 
ings of these examinations have been included in ISO standards and 
documentation for mine engineering. They are now extended to 
DIN standards for solid fuel. The advances made in mining practice 
and process engineering as a result of the efforts for rationalization, 
requested regulations for investigating process operations and the 
search for modern equipment for sampling and sample preparation. 


47216 Automatic sampler and sample splitter for coking coal. 
Willmann, E. Au/fbereit.-Tech.; 17: No. 12, 621-623(Dec 1976). (In 
German). 


1gs. 

A Seiailed description is presented of an automatic sampler 
and sample splitter. A age sage for sampling is a representative 
covering of the complete flow of material and a corresponding 
reduction of the sample taken to laboratory size. 


47217 Organically bound iron in brown coals. Schafer, H.N.S. 
(CSIRO, Div of Process Technol, North Ryde, Aust). Fuel; 56: No. 
1, 45-46(Jan 1977). 

exchange of the carboxylic acid groups in a brown coal 
and a synthetic resin with ferrous sulfate has been studied. It was 
found that iron as ferrous carboxylate is rapidly oxidized to ferric, 
particularly on air drying. The problem of the valency forms of iron 
naturally occurring in brown coals is discussed. 4 refs. 


47218 Carbonization of pitch: compatibility of components in 
carbonization. Mochida, I.; Amamoto, K.; Maeda, K.: Takeshita, K. 
(Kyushu Univ, Fukuoka, Jpn). Fuel; 56: No. 1, 49-56(Jan 1977). 
The carbonization of four kinds of solvent-refined-coal (SRC) 
pitches was investigated in order to determine the properties re- 
quired for the formation of needle coke. Although the pitches were 
ree from QI materials, two of them Sm needle cokes, whereas the 
other two gave mosaic cokes. The BS fractions of all pitches formed 
— cokes, and all Bi fractions were infusible and isotropic. 14 
refs. 


47219 Microscopic examination of polished coke surfaces etched 
by ion bombardment. Patrick, J.W.; Shaw, F.H.; Wilmers, R.R. (Br 
Carbonization Res Assoc, Chesterfield, Derbyshire, Engl). Fuel; 56: 
No. 1, 81-88(Jan 1977). 
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The purpose of this study was to assess the use of ion etching 
as a means of enhancing the more ordered features of the surface of 
polished coke sections so as to examine more closely details of the 
mosaic units identified in polarized-light microscopy. A series of 
1000$degree$C vitrain cokes were examined by polarized-light and 
scanning-electron microscopy before and after etching of the surface 
by argon-ion bombardment. Using light microscopy, determinations 
were made of the anisotropic composition of the cokes and size of 
the mosaic units. The results confirm that the units which constitute 
the mosaic anisotropy are in the form of distorted spheres, that the 
size of the units is directly related to coal rank. 13 refs. 


47220 Effect of prolonged heating on the optical properties of 
vitrinite. Goodarzi, F.; Murchison, D.G. (Univ of Newcastle, New- 
castle upon Tyne, Engl). Fuel; 56: No. 1, 89-96(Jan 1977). 

Vitrinites ranging from subbituminous to anthracitic rank 
have been heated at 150 and 350°C for residence times extending up 
to 32 weeks. The reflectance data and the derived refractive and 
absorptive indices indicate that with sufficiently long residence 
times, changes that are more fundamental than ‘molecular stripping’ 
must take place, probably involving condensation reactions that 
introduce increased coplanarity into the vitrinite molecules. The 
implication of these data to thermal metamorphism of coals and to 
the normal coalification process is briefly discussed. 13 refs. 


47221 Activation of brown-coal chars with oxygen. Tomkow, K.; 
Jankowska, A.; Czechowski, F.; Siemieniewska, T. (Tech Univ of 
Wroclaw, Pol). Fuel; 56: No. 1, 101-106(Jan 1977). 

Semicokes and cokes ——— respectively at 773 and 
1173°K from brown-coals, xylitic and earthy, from Polish coal 
seams, were activated with us oxygen (10% oxygen and 90% 
argon) in a thermogravimetric apparatus to different burn-offs. With 
increasing temperature of oxygen activation a constant decrease of 
the sum of micropores and mesopores is observed, but probably as a 
result of chemisorption of oxygen. 33 refs. 


47222 Characterization pal coal ae by means of high resolu- 
tion liquid chromatography and mass spectrography. Bodzek, D.; 
Marzec, A. (Zaklad Petro- i Karbochemii, Gliwice, Poland). Koks, 
Smola, Gaz; 22: No. 2, 32-37(Feb 1977). (In Polish). 

Group analysis of hydrocarbons derived from coal liquids by 
means of high resolution liquid chromatography (HRLC) has been 
carried out and hydrocarbons present in the group components have 
been identified using high resolution mass spectrography (HRMS). 
The presence of all homologous series within the range C/sub n/H/ 
sub 2n-6/ up to C/sub n/H/sub 2n-36/ has been stated. High content 
of four up to seven ring hydrocarbons (pyrene, chrysene, naphth- 
anthrene, benzopyrene, picene, anthanthrene, coronene) seems to be 
significant. 


47223 Dynamics of adsorption of the ethanol—benzene vapor 
mixture in a fluidized bed of active carbon. Buczek, B.; Czaplinski, A.; 

Czepirski, L. (Instytut Energochemii We; ja i i i Fizykochemii Sorben- 

tow AGH, Krakow). Koks, Smola, Gaz; 2, 42-44(Feb 1977). 
(In Polish). 

By the method of starting curves determination characteristic 
features were defined of the active carbon fluidized bed compared 
with the ethanol-benzene mixture. While adsorbing vapor mixtures 
from the carrier gas jet, an adsorptive elimination of the weaker 
sorbable component may be observed. The coefficient of adsorptive 
elimination is a function of the vapor concentration ratio of adsor- 
bates in the mixture and of their total concentration. The coefficient 
of protective action of the bed for every adsorbate, given a constant 
concentration ratio, decreases with the increase of the total concen- 
tration. On the other hand, given a constant total concentration, the 
decrease in the content of one of the er ee leads to an increase 
of the coefficient of protective action with regard to this component. 


47224 Investigations into granular type lignite by means cf a 
benzene—ethyl alcohol mixture. Wielopolski, A.; Witt, I. (Inst. of 
Organic Chemistry, Warsaw). Koks, Smola, Gaz; 22: No. 2, 47- 
53(Feb 1977). (In Polish). 

The influence is presented of acid and basic hydrolysis on the 
solubility of granular t lignite and its group components in a 
benzene-ethyl alcohol mixture (7:3 vol.). A chemical characteristic 
of the separated extracts is also given. 


47225 Analytical methods used by the U.S. Geological Survey for 
determining the chemical composition of coal. Simon, F.O.; Huffman, 
C. Jr. (Geological Survey, Reston, VA). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 23: No. 2, 580-587(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

USGS has undertaken a program to sample and analyze all 
active coal mines in the U.S. analysis is for the percent ash, 
composition of ash, and trace elements in ash and raw coal. The 
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methods used, including various spectroscopic methods and activa- 
tion analysis, and their accuracy are discussed. (DLC) 


47226 Pyrolysis-GC-MS-C and TGA-MS-C analysis of five U.S. 
— Gallegos, E.J. (Chevron Research Co., Richmond, CA). 
; , Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 604-619(Mar 
1 


From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Results are given of an in-depth analysis of five U.S. coals of 
differing pear tes age using the technique of pyrolysis-gas chroma- 
tography-mass spectrometry (py-GC-MS-C) and thermal gravi- 
metry-mass spectrometry (TGA-MS-C). These techniques make it 
possible to obtain on-line quantitative information on saturates, aro- 
matics, and hetero compounds without prior treatment. In the dis- 
cussion of the results, correlations are made with respect to coal rank 
and geological age. Tables give the latest ranking of coals and the 
geological time scale. 10 figures. (DLC) 


47227 Comparison studies of the organic constituents in different 
solvent refined coals as a function of the feed coal. Wooton, D.L.; 
Coleman, W.M.; Dorn, H.C.; Taylor, L.T. (Virginia Polytechnic 
Inst. and State "Univ., Blacksbur g). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 22: No. 2, 634-637(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Results are compared for mong ae hop ow from a Pittstoegh plant 
wre at Wilsonville, Alabama. The feed coals were 

8, Kentucky Nos. 9 and 14, Illinois NO 6, and Amax. 


47228 Analysis of solvent-refined coal, recycle solvents, and coal 

Schiller, J.E. (Grand Forks Energy Research 

Center, ND). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 638- 
655(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 

+ = Orleans, Louisiana, United States of America (USA) (20 


7), 

See CONF-770301—P1. 

Vigorous hydrogenation of coal increases the amount of 
oxygen compounds and decreases the amount of nitrogen com- 

in distillable products. Mild hydrogenation gives dibenzo- 

as the major oxygenated compound, while mainly hydroxyl 
compounds result from vigorous hydrogenation. Naphthalenes and 
phenanthrenes are the major aromatics from mild hydrogenation, but 
acenaphthenes/biphenyl are more abundant in vigorous hydrogena- 
tion distillates. Unremoved solvent or 3 and 4 condensed ring 
aromatics account for the major amount of distillable material in 
SRC. The distillate from SRC No. 115R contains the intermediate 
between asphaltenes and oil in coal hydrogenation. In preparing 
SRC, solids separation prior to recycle solvent distillation may be a 
key factor in complete removal of solvent. Carbazoles are more 
unreactive than other nitrogen compounds. 12 tables. 


47229 Analytical characterization of solvent refined coal. Com- 
parison with petroleum residua. Callen, R.B.; Simpson, C.A.; Bendor- 
aitis, - G. (Mobil Research and Development Corp., Paulsboro, NJ). 

, Div. Pet. Chem., Am. Chem. 22: No. 2, 656-664(Mar 


" From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 
jent elution c’ matograp’ y was used to separate sol- 
vent refined coals, produced from three different coal sources, into 
well-defined fractions. These fractions were examined by “C and H- 
eae wanna to gun iniehe tate the arenes antes of the 
various fractions, by infrared spectrometry to determine the 
functional groups. Particular attention was paid to the distribution of 
heteroatoms N, O, and S within the chromatographic cuts. Data 
from these solvent refined coals are compared contrasted to data 
from a petroleum vacuum resid. 


47230 Analysis of coal-derived 
electron impact mass spectrometry. 
G.J.; Grizzle, P.L.; bang T.D.; 
Benson, A. K.N.; Stewart, G.M. ( 
Univ., Stillwater). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 
665-676(Mar 1977). 
From 173. national of the American Chemical Soci- 
oo ee Orleans, Louisiana, United States of America (USA) (20 


1977). 
See CONF-770301—P1. 
Relative cross sections for ionization by both techniques were 
determined for a number of aromatic and aromatic 
containing compounds. Analytical and sensitivity data are presented 
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for a synthetic blend. Results are presented for analysis of both 
synthetic and coal liquids. (DLC) 


47231 Comparative and hydrotreating response 
of coal, shale, and liquids. Jewitt, C.H.; Wilson, G.D. 
(Ashland Oil, Inc., KY). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: 
No. 2, 785-792(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Results of characterization of the liquids from coal and shale 
liquefaction, compared with these from processing standard petro- 
leum streams show that the naphthas of both coal and shale liquefac- 
tion require further process development studies if these liquids are 
to be included in charge stocks for multi-metallic catalytic reform- 
ing. The light gas oils appear to present minimum problems for 
conventional refining. The heavy gas oils appear best suited for end 
uses other than catalytic cracking charge stock. (DLC) 


47232 Analysis of potentially deleterious constituents of coal and 
oil shale. Hertz, H.S.; Hilpert, L.R.; May, W.E.; Wise, S.A.; Chesler, 
S.N.; Brown, J.M.; Guenther, F.; Zimmerman, E. (National Bureau 
of Standards, Washington, DC). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 22: No. 2, 808-810(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

A series of standard materials is being developed for assisting 
analysis of PAH, etc. Results are given of round robin analysis of the 
first surrogate material, which comprises 2-methylnaphthalene, 
phenanthrene, fluoranthene, chrysene, and benzo(a)pyrene. (DLC) 


47233 Approaches to chemical class analyses of fossil derived 
—— Clark, B.R.; Ho, C.H.; Jones, A.R. (Oak Ay National 

Lab., TN). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 811- 
822(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Separation of a whole sample of coal liquid or shale oil into 
classes poses problems. This paper outlines techniques used to isolate 
two specific classes of compounds (alkane or PAH enriched frac- 
tion) as well as a general class separation method suitable for large 
scale production of fractions for chemical characterization and bio- 
assay studies. Results indicate that class fractionation with Sephadex 
LH-20 gel is one of the most gentle, reproducible and efficient 
separation schemes for complex organic mixtures. A PAH isolate 
can be produced easily and in high purity using this method. 5 
figures. (DLC) 


47234 Characterization of mixtures of polycyclic aromatic hydro- 
carbons by liquid chromatography and matrix isolation spectroscopy. 
Mamantov, G. (Univ. of Tennessee, Knoxville); Wehry, E.L.; Kem- 
merer, R.R.; Hinton, E.R.; my R.C.; Goldstein, G. Prepr., Div. 
Pet, Chem., Am. Chem. Soc.; 22: 2, 690-692(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 


See CONF-770301—P1. 

This paper describes the liquid chromatographic separation of 
mixtures of PAH using polyvinylpyrrolidone as the stationary phase 
and isopropanol as eluant. The resulting fractions are examined by 

matrix isolation Fourier transform infrared and fluorescence spec- 
penn (DLC) 


47235 Effect of emulsification on the selective agglomeration of 
fine coal. Bensley, C.N.; Swanson, A.R.; Nicol, S.K. (Broken Hill 

i Co. Ltd., Shortland, Australia). Int. J. Miner. Process.; 4: 
No. 2, 173-184(Jun 1977). 

The coal beneficiation processes that extract coal particles 
using an agitated oil—water mixture may be generally termed select- 
ed One criticism of these processes has been that 
high energy inputs are needed to cause phase separation. Energy 
savings, however, may be obtained by the efficient emulsification of 
the oil phase (using say, a jet whistle emulsifier), prior to its addition 
to the raw coal pulp. In this work, the effect of prior em 
On process parameters such as inversion time, product ash, and 
recovery of organic material has been investigated for a number of 
different oils. Indications are that the inclusion of prior emulsifica- 
tion in the selective-agglomeration process will allow the exploita- 
tion of previously disregarded heavy oils. The use of these oils could 
bring substantial cost savings. 
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WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 47335, 47336, 47342, 47346, 
49254, 49258 


47236 (CONF-770403—7) 100-MW second generation SO, re- 
moval demonstration plant for New York State utilities. Aldrich, 
R.G.; a R.D. (Niagara Mohawk Power Corp., Syracuse, 
N.Y. (USA)). [nd]. 16p. TIC. 

From 39. annual meeting of the American Power Conference; 
Chicago, Illinois, United States of America ga (18 Apr 1977). 

A program is now underway to design, build, and operate a 
100-MW second generation flue gas desulfurization (FGD) demon- 
stration plant for the New York State electric utilities. The program 
is sponsored by the Empire State Electric Energy Research Corpo- 
ration (ESEERCO) and the U.S. Environmental Protection Agency 
(EPA); the FGD process to be demonstrated is the Atomics Interna- 
tional (AI) Aqueous Carbonate Process (ACP). The program started 
Officially on January 3, 1977, and is scheduled to be completed by 
December 1980. The ACP is described briefly, and then there is a 
description of the demonstration plant that will be built and operated 
at the Huntley Generating Station of the Niagara Mohawk Power 
Corporation. 


47237 (CONF-770403—10) Flue gas conditioning with SO; to 
improve precipitator performance. Brennan, J.H.; Reveley, R.L. (De- 
troit Edison Co., Mich. (USA)). 1977. 4p. TIC. 

From 39. annual meeting of the American Power Conference; 
Chicago, Illinois, United States of America (USA) (18 Apr 1977). 

Operation of the Wahlico SOs; injection system resulted in a 
dramatic increase in precipitator performance with low sulfur coals. 
The tests have shown that the system successfully alters the resistiv- 
ity of the low sulfur coal fly ash resulting in satisfactory stack 
emission levels. The magnitude of emissions while operating the SOs 
injection system was significantly under the limits imposed by regu- 
lations. All of the coals tested showed a positive degree of condition- 
ability as compared to available data on unconditioned boilers on the 
same coal. The results of the Marysville program have given us the 
confidence that flue gas conditioning is a cost-effective method to 
recover Fagen itator performance lost by the change to low sulfur 
coal with well designed, reliable operating equipment. There has 
been no evidence of corrosion of the precipitator or the ductwork at 
either Marysville or Trenton Channel. There has been no evidence 
of — SOs emissions since the units were initially installed and 
tuned up. 


47238 (CONF-770403—12) Chemical conditioning of low-sulfur 
Western coal, Borsheim, R.; Bennett, R.P. (Montana Power Co., 
Butte ee Apollo Chemical Corp., Whippany, N.J. (USA)). 1977. 


From 39. annual meeting of the American Power Conference; 
Chicago, Illinois, United States of America (USA) (18 Apr 1977). 

The unit is now being operated at 163 MW net as required. 
The injection of the chemical additive is automatically changed with 
unit load. Opacity charts show a constant range of approximately 17 
percent. The overall <<" of our experience with chemical 
conditioning is shown. Chemical treatment of the fly ash has allowed 
boiler operating loads to be raised from an average of 148 MW to 
full 163 MW net load without exceeding particulate emissions and 
plume opacity limits. Prior to treatment, a bypass system was used to 
cool the gas entering the precipitator, as previously mentioned. The 
bypass on the air heater outlet has been closed while treating with 
the conditioning agent and it is no longer necessary to cool the gas 
outlet to maximize precipitator performance. This results in more 
efficient operation of the boiler, especially during the warmer 
months when ambient air temperatures are considerably higher and 
air flow is an even more critical load-generating factor. In addition 
to the significant benefits of being able to operate at full load with 
compliance, savings due to the use of the conditioning system vs. a 
retrofitting alternative (at $20 4, KW of installed capacity) are 
estimated as $3,350,000 in capital investment and $380,000 in annual 
os costs. Cost of the treatment is less than forty cents per ton 
of coal and cost of the system equipment is under $100,000, installed. 
While this specific example relates to the use of Rosebud seam coal 
from the Colstrip area, it is believed that many utilities using or 
considering the use of low-sulfur coal ae of their strategy for 
compliance should examine the use of blended chemical conditioning 
agents. This can allow them to achieve high collection efficiencies 
on existing electrostatic precipitator equipment. 


47239 (EPA-R—2-73-167) Biological removal of carbon and ni- 
from coke plant wastes. Barker, J.E.; Thom > 


trogen D pson 
R.J. (American Iron and Steel Inst., New York). Apr 1973. 178p. 
GPO $2.35. 

A one-year study of a biological process for treatment of coke 
plant ammonia liquor was conducted. —— was designed to 


remove carbon compounds and ammonia. 


ilot plant consisted 
of three treatment systems arranged in series. 


systems were 
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designed for the removal of carbon compounds, the oxidation of 
ammonia to nitrate (nitrification), and the reduction of nitrate to 
nitrogen gas (denitrification). The study was jointly sponsored by 
the American Iron and Steel Institute, the Environmental Protection 
Agency, and Armco Steel Corporation. The results indicate that the 
biological process can be used to remove carbon compounds and 
ammonia from dilute ammonia liquor. Treatment efficiencies ob- 
tained include removals of greater than 99.9 percent phenol, 80 
percent COD and 90 percent ammonia. Removal efficiencies for 
cyanide and thiocyanate were less encouraging with averages of 57 
and 17 percent, respectively. The inability to efficiently remove 
cyanide and thiocyanate raises a question as to the long range 
applicability of the process to existing and pro) water quality 
standards. A complete evaluation of the capabilities and limitations 
of the system was beyond the scope of this study. Additional 
development work would be required before the process could be 
considered for commercial application. 


47240 (EPRI—209(Pt.1)) Status of stack gas control technology. 
Final report. Part I. Rosenberg, H.S.; Ball, D.A.; Engdahl, R.B.; 
Bloom, S.G.; Anastas, M.Y.; Genco, J.M.; Slack, A.V.; Oxley, J.H. 
(Battelle Columbus Labs., Ohio (USA)). Aug 1975. 255p. Dep. 
NTIS, PC A12/MF AOl. 

During 1974, Battelle's Columbus Laboratories (BCL) estab- 
lished a Stack Gas Pollution Control Coordination Center under the 
sponsorship of the Electric Power Research Institute (EPRI), the 
American Petroleum Institute (API), and a number of individual 
companies. One of the specific tasks funded by EPRI was a survey 
of full-scale operating scrubbing installations in the United 
States. BCL’s experienced chemical and mechanical engineers vis- 
ited as many of these installations as possible within the constraints 
of budgetary limitations and of gaining the required permission to 
inspect the facilities. In fact, all but one or two of the currently 
operating full-scale SO2 scrubbing facilities were visited during 1974, 
as well as several pilot plants. BCL engineers also visited several 
power plants which are practicing new methods of particulate 
control including wet scrubbers, baghouses, and hot electrostatic 
precipitators. A ea trip report in a standardized format 
was prepared for each visit. This volume is a compendium of the trip 
reports. 


47241 (FE—2408-2) Study of the mechanism of the hydrogen 
sulfide/dolomite reaction. report, October—December 
1976. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). Jan 1977. 
Contract EX-76-C-01-2408. 15p. Dep. IS, PC A02/MF AOl1. 

A high pressure thermogravimetric analyzer system incorpo- 
rating a duPont 990 Thermal Analyzer, a reactor tube, and a gas feed 
system has been completed. The design of a humidifier and a 
hydrogen sulfide trap to be used in later experiments has been 
completed and construction is in progress. Direct injection of water 
or steam into the feed gas is considered a better technique of 
humidification than the usual method of bubbling the gas stream 
through water. The hydrogen sulfide trap will be a one-foot fixed 
bed packed with three-sixteenth inch zinc oxide extrusions operated 
at °C. This design has been satisfactory for hydrogen sulfide 
removal in related work by other investigators. For simplicity in 
data analysis and ease in fabrication, pellets of spherical geometry 
have definite advantages and therefore will be used in the kinetic 
experimentation. 


47242 (FE—2549-3) Development of potential uses for the resi- 
due from fluidized bed combustion technical 
progress report. Minnick, L.J. (Energy Research and Development 
Administration, Washington, D.C. (USA)). Feb 1977. Contract EF- 
77-C-01-2549. 22p. Dep. NTIS $3.50. 

This contract provides for an extensive research program to 
evaluate the solid wastes from fluidized-bed combustion for potential 
commercial uses. In addition, the investigation will explore methods 
by which the material can be safely disposed of should commercial 
applications be slow in developing, or not of sufficient magnitude to 
account for utilization of all of the waste materials. 


47243 (PB—264953) Experimental and theoretical studies of 
solid solution formation in lime and limestone SO? scrubbers. Vol. I. 
Final report. Jones, B.F.; Lowell, P.S.; Meseroie, F.B. (Radian 
Corp., Austin, Tex. (USA)). Oct 1976. Contract EPA-68-02-1883. 
75p. NTIS, PC A04/MF AOl1. 

See also Volume 2, PB—264954. , 

The report gives results of a theoretical and experimental 
study to characterize the coprecipitation of calcium sulfate with 
calcium sulfite hemihydrate. A coprecipitation product had been 
suggested to explain the mechanism by which sulfate could be 
precipitated from a scrubber solution subsaturated with respect to 
calcium sulfate. Lime and limestone SO2 scrubbing systems with 
oxidation rates below 20% had been operated long-term at steady 
state with liquors subsaturated with respect to all known calcium 
sulfate solid forms and yet sulfate was measured in the solids. The 
existence of a calcium sulfate/calcium sulfite solid solution has been 
confirmed experimentally and a theoretical formulation has been 
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established. Calcium sulfite hemihydrate was precipitated under con- 
trolled laboratory conditions from solutions subsaturated in calcium 
sulfate. Specific chemical analysis and infrared spectroscopic tech- 
niques were used to identify sulfate in the solids. The precipitate’s 
sulfate content was studied as a function of the relative saturation of 
calcium sulfate and the precipitation rate of calcium sulfite hemihy- 
drate. Also, the effects of hick magnesium concentrations and limes- 
tone dissolution on the sulfate content of the solids were measured. 


47244 (PB—264954) Experimental and theoretical studies of 
solid solution formation in lime and limestone SO? scrubbers. Volume 
II. Appendices. Final report. Jones, B.F.; Lowell, P.S.; Meserole, 
F.B. (Radian ag ES ustin, Tex. (USA)). Oct 1976. Contract EPA- 
68.02. 1883. 417p IS, PC A18/MF AO1. 

See also Volume 1, PB—264953. 

Thermodynamics of the solid solution series (CaSO*/CaSO*) 
.1/2H?O and plant and pilot plant data relating to the formation of 
this solid solution series Experimental equipment and sampling 
technniques utilized in the experimental studies of solid solution 
formation and analytical techniques, analytical results, reactor mate- 
rial balances, solid material balances, and computer equilibrium data 
of laboratory experimental runs are described. Infrared spectra of 
precipitated solids from laboratory and pilot plant studies; and 
Differential scanning calorimetry patterns of precipitated solids. 


47245 Residual strength of soils in the proposal of overall angles 
of slopes of very high waste heaps. Kubiznak, K. (banske Projekty, 
Teplice, Czech.). Uhli; 24: No. 7, 286-288(1976). (In Czech). 

Problems connected with possibilities of planning very high 
waste heaps with steeper slopes (120 m superelevation of the dump 
against the original level of the surface) are disc 


47246 Cooperation of the mining industry with the power engi- 
neering in looking out for space for dumping grounds for ashes from 
power plants. Valek, M. (Banske Projekty, Teplice, Czech.). Uhli; 24 
No. 7, 293-294(1976). (In Czech). 

An outline of problems connected with the erecting of dumps 
in areas devastated by opencast mining is given. The planning of 
dumps on spoil banks, the building of dumps by pouring external 
spoil heaps in the form of dams, and with the forming of dumps in 
totally or partially extracted mines are discussed. An example of 
erecting a dam of the dump compacted by a superfilling created with 
the next spoil bank floor is presented. 


47247 Measurement of solids in flue gases. Hawksley, P.G.W.; 
Badzioch, S.; Blackett, J.H. London; Institute of Fuel (1977). 257p. 
The purpose of this publication is to make available in a 
convenient form the experience gained and conclusions reached 
from an extensive series of investigations into the sampling of solids 
emitted in the waste flue gases from solid-fuel-fired plant. The 
material is presented in three parts covering different aspects of the 
subject and written to meet the needs of different readers. Part One 
gives in detail a specific procedure for measuring the emission of grit 
and dust, as distinct from total solids, suitable for use in circum- 
stances where an accuracy of about +- 20 percent is adequate. The 
method of test, which takes | to 1'/2 hr, has been kept as simple as 
ible and it is hoped that it will prove convenient and satisfactory 
or routine use by those concerned with the practical implementation 
of the Clean Air Act. Part Two contains a more general discussion 
of the problems involved in determining the mass rate of flow of 
solids, or of grit, dust, and soot separately, particular emphasis being 
laid on the conditions that must be satisfied to obtain — 
measurement. A number of decisions have to be made accordin, 
the circumstances of each case and it is the primary purpose of 
Two to = the works engineer, the fuel efficiency engineer, and 
the public health engineer with the background information for 
making correct decisions. Part Three is written for the research 
investigator and discusses the physics of sampling and the methods 
of studying the flow of solids Soneah flue ducts. it contains also the 
evidence on which the procedures recommended in Parts One and 
Two are based. The fact that a knowledge of statistical principles 
and methods is assumed should not deter the non-expert from 
consulting the cross-references made to Part Three. 


47248 Modification of fly ash composition via additive addition in 
the vapor phase. Dixit, S.N.S. (Dearborn Chemical, Lake Zurich, 
4 Pre Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 620-631(Mar 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

The most troublesome impurities in the fossil fuels are ash 
constituents, which accumulate on heat transfer surfaces in boiler 
furnaces. The mechanism of high-temperature fouling was investi- 
gated on a large utility boiler. It was found that vapor phase addition 
of an additive produces scales that are nonadherent, preventing high- 
temperature fouling and corrosion. A method of estimating scale 
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friability from the chemical combustion of the scale is presented. 
(DLC) 


47249 Catalytic process for removing ive ealty, atte Bove gee 
streams. Palilla, F.C.; Gaudet, G.G.; ——— H. (to GTE Labs. 
Inc.). US Patent 4, 022,870. 10 May 1977. Filed date 85 Jul 1975. 12p. 

This application describes a process for the catalytic reduc- 
tion of sulfur dioxide in gas streams containing sulfur dioxide to 
elemental sulfur a reducing gas such as hydrogen or, =— 
ably, carbon monoxide, in a reactor charged with a material 
sented by the formula Lnz2O; . CozOs, where Ln is either Y or Gd. > 
a further aspect of this invention, a gas stream containing hydro, r 
sulfide or carbonyl sulfide and sulfur dioxide is passed throu 
reaction chamber charged with Ln2O; . Co2zOs, where Ln is either Y 
or Gd, to catalytically produce at a sufficiently elevated temperature 
elemental sulfur with concomitant reduction of the concentrations of 
the undesired hydrogen sulfide or carbony! sulfide and sulfur diox- 
ide. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 47139, 47282, 47286, 47297, 
47298, 47344, 47345, 47357, 47358, 47359, 48339, 49830, 50043, 
50056, 50086 


47250 A pg i eg 3d)) ye mined-area reclama- 


reclamation mining, 

Universal, Indiana. Guernsey, J.L.; Tiller, M.E.; LaFevers, J.R. 
(Argonne National Lab., Iil. (USA)). Feb _ Contract W-31-109- 
ENG-38. 60p. Dep. NTIS, PC A04/MF A 

An integrated surface and - program t 4 
cal of those found at large scale surface coal mining —_ in 
Midwest and West is examined in this case study, which focuses a. 
Peabody Coal Co.’s Universal Mine in west central Indiana. A high 
volatile, bituminous coal is extracted and processed at the Universal 
site, which opened in 1969 and is now one of the largest producing 
surface mines in the state. Careful planning for uent control 
during mining has resulted in a nearly “pollution-free” area stripping 
operation at Universal, and most of the mined land has been ied 
for and seeded as pasture. The mine is about 10 miles from city 
of Terre Haute; this proximity offers opportunities for developing 
reclaimed surface mines for higher land uses than those required by 
the state (forestry, rangeland, pasture, or cropland), due to high 
demand for housing and recreation sites. Surveys of area residents 
show such development would be well-received; however, there is 
no public planning effort underway to promote these types of land 
use. This situation is representative of many mines, where progres- 
sive companies have generated land use strategies without seeking or 
being offered much input from public planners. While com- 
panies may be capable of good reclamation planning, public fit 
could be by a concerted effort by planners and mining 
pen saa to work together in integrating reclamation and land use 
planning. 


47251 SS pp 130-141) Reclamation policies and 
techniques. Grandt, A.F. 1976. 

From 4. annual illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

Each mined area offers both an opportunity and a c e 
to the reclamation specialist. Each area is evaluated individe y, 
within the scope of the existing ape climate, and potential 
land-use desires of the owner, and then reclaimed to the specific uses 
the land is to serve. Coal can be mined by surface-mining methods, 
while our physical environment is fully aoeneed at the same time. 


47252 (CONF-7609132—, ihe 85-94) Water for a growing coal 
industry. Stout, G.E. (Univ. of Illinois, Urbana). 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (1 1976). 

In Illinois coal. 

Greater utilization of Illinois coals is a desirable step toward 
meeting future energy resource needs. Water is an important param- 
eter in the conversion of coal to a clean boiler fuel or gas, since large 
quantities are consumed in the conversion process as well as in 
cooling. Although there is an ample supply of water in Illinois and 
surrounding states, local shortages are likely to develop. Issues such 
as the establishment of a water allocation procedure, land use 
management, and optimizing the use of water are discussed. 


47253 (FES—77-13) Navajo-El Paso/Consolidation coal lease 
and mining plan, Navajo Reservation, San Juan County, New Mexico. 
Final environmental statement. (Bureau of Indian Affairs, Window 
Rock, Ariz. (USA). Navajo Area poe. 11 May 1977. 373p. of 
Indian Affairs, Window Rock, AZ 





OCT. 31, 1977 


The Federal actions being considered are the approvals of the 
lease between the Navajo Tribe and a partnership composed of the 
El Paso Natural Gas Company and the Consolidation Coal Compa- 
ny, and the Mining and Reclamation Plan for the mining of coal on 
40,287 acres of the Navajo Reservation. It is pro to remove 
677,940,000 tons of coal by surface mining over the next 38 years. 
The major environmental impacts of the proposal will include sub- 
stantial income to the Navajo Tribe, relocation of the Navajo people 
residing on the mining area, and the temporary disruption of all 
surface uses in the area; audio-visual impact of strip mining and 
railroad operations, and the permanent alteration of topography. The 
alternatives considered are —< of the lease in its present or 
modified form, disapproval of the lease; rejection of the mining plan 
or its approval with a different rate of production, with different 
mining methods; alternative railroad locations and alternatives to the 
proposed trucking of coal. 


47254 (ORNL/TM—5793) Toxicity of 35 trace elements in coal 
to freshwater biota: a data base with automated retrieval capabilities. 
Cushman, R.M.; Hildebrand, S.G.; Strand, R.H.; Anderson, R.M. 
(Oak Ridge National Lab., Tenn. (USA)). Jun 1977. Contract W- 
7405-ENG-26. 50p. Dep. NTIS, PC A04/MF A0O1. 

Data are tabulated on the toxicity to freshwater biota of 35 
trace elements with the potential for release to the environment from 
coal conversion effluents. The entire data base is presented on a 
microfiche appended to the document, in the interest of portability 
and accessibility. The data were gathered from a variety of research 
papers, compendia, and reviews. Details of water chemistry and test 
conditions are presented when available from the documents con- 
sulted. The data base may be used by referring directly to the 
tabulated data as they appear on the microfiche, or, with appropriate 
computer facilities, by manipulation (sorting, subsetting, or merging) 
of the data to meet the particular needs of the investigator. The data 
may be used as they appear in the data base, or the data base may be 
used to index the cited original papers. 


47255 (PB—265041) Coal and the environment abstract series. 
Mine drainage bibliography 1910-1976. Gleason, V.E.; Russell, H.H. 
(Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). Mar 
1977. 297p. NTIS, PC A13/MF AOl. 

The Coal Mine Drainage Bibliography covers the following 
areas: surface and underground mines, active and abandoned mines, 
reclaimed surface mines, and planning of new mines. Also included 
are information on lakes formed by surface mining, drainage from 
coal refuse disposal areas, and water from coal preparation plants. A 
large number of items are concerned with effects of mine drainage 
on rivers and streams. In addition to the abstracts, this volume 
includes an Author Index and a General Index. 


47256 Environmental considerations in coal mining. Elphic, 
L.G.; Stokes, R.A. pp 177-181 of In Focus on Alaska’s coal 1975. 
COTS _— Wolff, E.N. (eds.). Fairbanks, AK; University of Alaska 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The major environmental concerns in coal mining are for 
water pollution resulting from chemical leaching and siltation; and 
land use impacts resulting from disruption of drainage patterns, 
vegetative cover, and consequently scenic or aesthetic values. 
Though proper planning, engineering, and adherence to federal and 
state laws — the activity can minimize these impacts, efforts 
must also be made to deal with environmental concerns indirectly 
resulting from the operation, such as sewage treatment and solid 
waste disposal. In this way, no part of the environmental picture will 
be missing when a new coal mine commences operation. 


47257 Potential water quality impacts of Alaskan coal mining. 
Zemansky, G.M.; Tilsworth, T.; Cook, D.J. pp 182-189 of In Focus 
on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). Fairbanks, AK; 
University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

It is apparent that improper management of Alaskan coal 
mining operations could result in serious adverse environmental 
impacts. Although both the industry and environmentalists would 
like to avoid such impacts, the necessary data base specific to 
Alaskan conditions is lacking. The following conclusions are evi- 
dent: (1) coal mining in Alaska has affected water quality in the past 
and will affect it in the future; (2) adverse impacts to water quality 
can be minimized with available technology to meet water quality 
standards and effluent limitations | pee that appropriate planning 
and management are exercised; (3) the costs of control measures to 
minimize adverse impacts to water quality in Alaska are unknown 
but would likely be higher than in other states because of the 
complicating factor of ice-rich permafrost, and the higher costs of 
labor and material in Alaska; (4) federal and state laws for the 
protection of water quality will apply to coal mining in Alaska and 
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must be considered; and (5) the lack of appropriate data specific to 
Alaska prevents a thorough evaluation of potential water-quality 
impacts. Too often in the past, development in Alaska has failed to 
provide for adequate protection of the environment. Prior develop- 
ment has been such that environmental damage, although significant, 
has been of relatively small scale and localized. However, with 
major development anticipated we can no longer afford environmen- 
tal damage. It is recommended, therefore, that industry and regula- 
tory agencies cooperate in initiating the work that is n 

identify problem areas and carry out solutions. An educational effort 
is necessary to make both industry and government aware of the 
concerns and constraints of the other. It would also be appropriate 
to involve the public since much of Alaska’s coal is on public lands 
and costs, environmental and economic, will eventually be shoul- 
dered by the public. 


47258 Possibilities of reclamation and development of mining in 
the North Bohemian brown coal basin. Podlahova, M.; Fisera, E. 
(Banske Projekty, Teplice, Czech.). Uhli; 24: No. 7, 295-297(1976). 
(In Czech). 

The surface of the new created —— as a result of the 
spoil heap economy of the North Bohemian brown coal basin, is 
formed of biologically passive rocks from the neighborhood of the 
deposit. The formation of a convenient soil horizon is a long range 
process, which is not desirable. The task of reclamation, besides 
others, is to shorten this development process. The recovery of the 
biologically active surface, the distribution of rocks, the water 
regime, the geomorphology of spoil heaps, the climate, the co- 
ordination of necessary works and operations are described. 


47259 Experiences with agricultural reclamation in territories 
with opencast coal mining. Patejdl, C. (Vyzkumny Ustav Melioraci, 
Prague). Uhli; 24: No. 8, 350-355(1976). (In Czech). 

The deleterious effects of surface mining are described. Crite- 
ria for the feasibility of reclamation for agriculture or forestry are 
developed. Reclamation techniques with the aid of topsoil, methods 
of handling topsoil, seedbed preparation, seeding, method of cover- 
ing, etc are described. (LTN) 


47260 Effects of nitrogen fertilizers and combustion on the 
stratospheric ozone layer. Crutzen, P.J. (National Center for Atmo- 
spheric Research, Boulder, CO); Ehhalt, D.H. Ambio; 6: No. 2-3, 
112-117(1977). 

The possibility of a significant reduction of the earth's ozone 
shield due to release of nitrous oxide resulting from increased inputs 
of fixed nitrogen in agricultural soils is described to be potentially an 
important environmental issue. Our current knowledge of the cy- 
cling of fixed nitrogen and nitrous oxide in the environment is 
fragmentary and some of the information is conflicting. Thus, reduc- 
tions in global ozone of a few percent at the beginning and 10 
percent by the end of the next century cannot be ruled out. In 
addition, emissions of N2O from coal combustion may also start to 
contribute substantially to this same problem. The biological and 
climatological consequences of such reductions in ozone are not 
well-known, but there is a good possibility that they may be nega- 
tive. 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 47197, 47252, 47284, 47304, 
47311, 47326, 47349, 47658, 48969, 49690, 50114 


47261 Coal resources of Alaska. Sanders, R.B. pp 21-32 of In 


Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E. 
banks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The history of the development of the coal industry in Alaska 
is outlined, and the estimated coal deposits in the various coal basins 
are described. (EJH) 


47262 (BM-RI—8047) Hydraulic stimulation increases degasifi- 
cation rate of coalbeds, Elder, C.H.; Deul, M. (Bureau of Mines, 
Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety Research 
Center). 1975. 20p. TIC. 

Coal degasification boreholes drilled from the surface have 
been cosoettllg hydraulically stimulated to increase the flow of gas 
from the coal. This Bureau of Mines report describes the hydraulic 
stimulation procedure for a coalbed, the equipment required, and 
design criteria for the treatment. Three examples of stimulation 
treatment show from fivefold to twentyfold increases in gas produc- 
tion. The tests were conducted in the Pocahontas No. 3 coalbed, 
Buchanan County, Va., the Pittsburgh coalbed, Washington County, 
Pa., and the Mary Lee coalbed, Jefferson County, Ala. Two sites 
where the coal was hydraulically stimulated and exposed by subse- 
quent mining show no adverse effect on mining operations through 


(eds.). Fair- 
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the treated zones. The induced vertical partings were confined to the 
coalbed and did not in any way affect either roof or floor rock. 


47263 (CONF-7609132—, pp 11-16) Methods, results, and future 
trends of national coal resource assessments. Englund, K.J.; Wood, 
G.H. Jr. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

The procedure for collection and appraisal of the physical, 
chemical, petrographic, and geologic data on US coal resources is 
being improved by an expanded and computerized coal resource 
assessment system. The successful utilization of the new assessment 
program should aid in the efficient and intelligent use of the nation’s 
abundant coal resources. 


47264 (CONF-7609132—, pp 17-35) Coal resources available for 
power generation. Helt, W.C. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

The recoverable reserves of coal are of the order of 8% of the 
total remaining resources. Natural geological conditions, as well as 
disturbances of the strata from previous mining operations, may 
combine to make unmineable coal seams that otherwise might be 
considered as potential reserves. Electric utility coal consumers are 
concerned about reliable supplies of coal at a minimum satisfactory 
heating value and sulfur content. Government involvement in the 
mining of coal and its use as an energy source is unpredictable, thus 
causing uncertainties relative to the development of coal mining 
operations. Lack of coal development could have serious adverse 
impact on the future supply of coal. 


47265 (CONF-7609132—, pp 36-40) Facts and myths in respect 
to the controversy between underground and surface mining in Illinois 
and the United States. Phelps, E.R. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

Illinois has the largest coal reserves of any state east of the 
Mississippi River, 161 billion tons, about seven-eights of it accessible 
only by deep mining and one-eighth accessible only by surface 
mining. Illinois, however, is not as far down the road in the develop- 
ment of this resource as its sister states operating from a lesser base. 
It is fourth in coal production. Its industry mines about 60 million 
tons a year or 10% of the national production and trails West 
Virginia, Kentucky, and Pennsylvania. The industry obtains its ton- 
nage from 57 mines, 21 underground and 36 surface. The under- 

round mines average more than 1.5 million tons each for a total of 

2 million, and the surface operations average about 800 thousand 
tons each, for a total production of 28 million. These figures indicate 
that Iliinvis differs from the national norm. Of the million tons 
produced countrywide, 290 million (45%) came from underground 
operations and 350 million (55%) from surface mines, an almost 
exact proportionate reversal of the Illinois figures. But Illinois does 
illustrate the trend east of the ae The big increase in surface 
mining production is coming and will come from the Rocky Moun- 
tains west. 


47266 (CONF-7609132—, pp 64-84) Illinois coal: character and 
quality. Gluskoter, H.J. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

Coal-bearing rocks underlie about 65% of Illinois, occurring 
in all or parts of 86 of the state’s 102 counties. Coal resources have 
been delineated in Illinois State Geological Survey publications and 
are continually being updated. The most recent estimate of coal 
resources of Illinois was reported as of January 1976, and a total of 
161 billion tons of coal resources was estimated. This represents all 
known coal resources in the ground 18 inches or more in thickness if 
lying at depths of less than 150 ft (strippable resources) or 28 inches 
or more in thickness if lying at depths greater than 150 ft (deep or 
underground resources). About 12.1% of the mapped coal resources 
in Illinois lies at depths less than 150 ft and are classed as strippable 
even though much of this coal cannot be stripped practically. This 
total (161 billion tons) places Illinois in an enviable position, making 
it the leader in the country in bituminous coal resources and third in 
total coal resources, behind only North Dakota and Montana, two 
States with vast quantities of lignite and subbituminous coal. 


47267 (COO—2898-2) Oxidation of lignin and cellulose, humifi- 
cation and coalification. Volborth, A. (North Dakota State Univ., 
Fargo (USA); California Univ., Irvine (USA)). 9 Jun 1976. Contract 
y  rprepemteaeatamiaes 16p. Dep. NTIS, PC A02/MF 


Oxygen plays an important role in the first stages of the 
decomposition of organic substances derived from plant material. 
The decomposition and reformation of such organic matter as cellu- 
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lose and lignin leads, through-humification and a sequence of meta- 
morphic processes, to the formation of coal. Initially, oxidation 
reactions ‘cause the formation of dark-colored humic acids, later 
under more anaerobic conditions, pressure and higher temperatures, 
polymerization occurs as the sediment becomes buried. Under these 
conditions phenolic compounds are more stable, also during the 
processes of decomposition phenolic substances are more resistant to 
microorganisms, and thus seem to accumulate. The humification 

rocess may be considered as the first step in coalification. It starts 
G rapid decomposition of the cellulose and by enzymatic degrada- 
tion of the lignin of the rotting plant substance to form Ce-Cs or Ce- 
C: compounds. These lose methoxyl groups and carboxyl groups 
and can form hydroquinones which may polymerize and combine, 
forming humic acids. Degradation may proceed also to aliphatic 
compounds. Most of the reactions seem to lead to benzoquinones 
which dimerize and polymerize further, causing an increase in aro- 
matization with age, and under more anaerobic conditions later 
during coalification. When conditions become anaerobic, melanoidin 
and glucosamin compounds form and nitrogen fixation occurs. This 
explains the presence of about | to 3.5 percent nitrogen in humic 
acid concentrates, lignin, lignite, subbituminous and bituminous coal. 
The fixation of nitrogen also results in further reduction of carbon in 
humic substance during the later stages of humification. Further 
coalification of buried humified strata of decomposed organic mate- 
rial causes reduction as the methoxyl and oxygen group content 
decreases, and CO and CO, gases and H2O evolve and gradual 
dehydration occurs. 


47268 Optimalization of the vertical profile evaluation. 
Havelka, J. (Banske Projekty, Teplice, Czech.). Uhli; 24: No. 7, 268- 
271(1976). (In Czech). 

e problems of coal reserve calculation, especially the eval- 
uation of the varying coal seam of the North Bohemian Brown Coal 
Basin, is given. To facilitate and accelerate the numerical calcula- 
tion, to increase the quality of results and to enable alternative 
calculations a computer program has been worked out. The math- 
ematical formulation, the basis of optimalization, —_ of 
external interferences, possibilities of using created language with 
orientation to the problem, etc, are described. 


47269 (NP—21855) Missouri coal data. (Missouri Energy 
Agency, Jefferson City (USA)). [nd]. 34p. Dept. of Natural Re- 
sources, Jefferson City. 

This report consists solely of tables and illustrations. The 
tables show the Missouri coal supply (production, imports, and 
exports); coal resources; and coal consumption and average value. 
bo illustrations show the major coal fields and coal resources in 

issouri. 


47270 (PB—262743) Supply and demand for United States 
coking coals and metallurgical coke with a section on foreign trade in 
coking coals. Special pub. Sheridan, E.T.; Markon, G. (Bureau of 
Mines, Washington, D.C. (USA)). Dec 1976. 30p. (BM-SP—9-76). 
NTIS, PC A03/MF AO1. 

This report gives the known quantities of premium-grade 
coking coals in each state and compares estimated current produc- 
tion of coking coals with the requirements of domestic coke produc- 
ers. Also, demand for metallurgical coke in the United States in 1985 
is projected. 


47271 (PB—265723) High-resolution seismic reflection tech- 
niques for mapping coal seams from the surface. Technical progress 
report. Lepper, C.M.; Ruskey, F. (Bureau of Mines, Denver, Colo. 
(USA). Denver Mining Research Center). Oct 1976. 22p. (BM- 
TPR—101). NTIS, PC A02/MF AO1. 

High-resolution shallow seismic reflection methods are being 
used to map underground geologic features in coal mines. These 
features include faults, channel sands, washouts, rolls, and steep dips. 
The seismic method is proving useful for locating all of these at 
reasonable cost and with better definition than available with drill 
programs alone. This report provides a capsule description of the 
techniques and its application to mine planning. It is a brief synopsis 
of procedures developed and used by the Bureau of Mines over the 
past two years that can be & lied with increasing usefulness by 
mining companies in the Unit tates. 


47272 Coal investigations in western Arctic Alaska. Callahan, 
J.E. (Geological Survey, Anchorage, AK). pp 48-53 of In Focus on 
Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). Fairbanks, AK; 
University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

Coal resources for the basin were calculated using the follow- 
ing criteria: Measured resource: The measured thickness is assumed 
to extend one-fourth mile radius downdip and along strike from the 

int of measurement, or downdip from an outcrop line established 
y measurements within one half mile of one another. Indicated 
resource: The measured thickness is assumed to extend from '/, to '/ 
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2 mile downdip and along strike from point of measurement, or one 
mile downdip from an approximate outcrop position established by 
measurements within three miles of one men oy Inferred resource: 
The measured thickness is assumed to extend 11/2 miles downdip 
from a projected outcrop position established by measurement points 
on correlatable beds (where measurement points are more than three 
miles apart), and a half mile radius along strike and downdip beyond 
measurement points. Inferred resources were not calculated for 
single measurement points on uncorrelatable beds. 


47273 Geology and coal resources of the Bering River field. 
Sanders, R.B. (Geological Survey, Anchorage, AK). pp 54-58 of In 
Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, EN. (eds.). Fair- 
banks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of scree (USA) (15 Oct 1975). 

See CONF-751016 

The Carbon Creek area of the Bering River Coal Field is one 
of extreme structural complexity. Although neither the structure nor 
stratigraphy is satisfactorily understood, the end effects upon the 
coal beds are believed predictable in their very unpredictability. The 
coal seams in this field are characterized by their lack of continuity 
of thickness in all dimensions. Although spectacularly thick outcrops 
of coal occur, these tend to thin drastically or become truncated, 
being better described as pods or bulges than beds. The coal is of 
high quality, being a low sulfur, low volatile bituminous or semi- 
anthracitic, non-coking coal. 


47274 State-owned land and the coal resources of Alaska. 
Denton, P. pp 59-64 of In Focus on Alaska’s coal 1975. Rao, P.D.; 
Wolff, E.N. (eds.). Fairbanks, AK; University of ny 1975). 

From Conference on the focus on Alaska’s coal; F 
An United States < America (USA) (15 Oct 1975). 

See CONF-7510165— 

With the numerous land problems in Alaska, lands owned by 
the state appear to be the best possibility for exploration and devel- 
opment of coal at the present time. There are three basic landowners 
in Alaska: federal, state and private. Most of the lands under federal 
jurisdiction with coal potential are in withdrawals, which prohibit 
leasing, are withheld from leasing because of the Department of the 
Interior's policy statement, or are in the process of transfer to the 
state or the natives under the Native Land Claims Settlement Act. 
Except for native lands, very little private land has coal potential. 
Considerable lands with coal potential have been set aside by the 
Department of Interior for selection by the natives primarily in the 
Northern Alaska, Eagle, Chignik, and Herendeen Bay areas. The 
native selections will not be finalized until the end of this year; 
however, it is rumored that some companies have already signed 
exploration contracts with the native corporations. By far the most 
accessible lands in the better known coal areas, at the present time, 
are lands already owned by the State of Alaska. Even in this age of 
planning and study, state-owned lands remain relatively free of 
major — regarding availability for exploration and develop- 
ment. tially the same policy and legal system has been followed 
since statehood. 


47275 Exploration and development of the Beluga coal field. 
Patsch, B.J.G. (Placer Amex, Inc., San Francisco). pp 72-83 of In 
Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). Fair- 
banks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The USGS first reported observations of coal in the Beluga 
area in 1900, with more reported in su! uent years. In the mid 
1950's the Commissioner of Mines for Alaska brought attention to 
the Beluga coal in a paper that suggested the coal field as a source of 
mine-mouth power for the Anchorage area. In 1959-1961 the U.S. 
Bureau of Mines (USBM) did some drilling for coal near Beluga 
Lake, and in 1962 and 1963 some private coal exploration was done 
in part on lands that now comprise Placer Amex Inc. coal leases. 
Interest in coal for local development diminished with the discovery 
of oil and gas in the Cook Inlet basin in 1957. As a one-time operator 
of Alaska’s Evan Jones Coal Mine, the management of Placer Amex 
Inc. has for many years been aware of the potential of the Beluga 
reserves. The Evan Jones Mine was forced to close in 1968 after 
losing its major markets, the Anchorage military bases, to natural gas 
from Cook Inlet. In 1966 Placer Amex Inc. (then American Explora- 
tion and Mining Co.) applied for its first coal prospecting permits in 
the Beluga area. Following the publication of U.S. Geological 
—— SGS) Bulletin 1202-C, Evan Jones Coal Company ac- 
— additional prospecting permits in the Beluga coal area. At 

t time the maximum state limitation on coal lands was 10,240 


acres and Evan Jones — uired its limit. In 1969, the acreage limita- 


tion was increased 46, acres. Placer Amex enlarged its ori; 

holdings as individual blocks of ground became available, res ting 
in six State of Alaska coal leases and several coal prospecting 
permits. These are now held by the Beluga Coal Company, a wholly 
owned subsidiary. Since acquisition of the coal prospecting permits, 
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five separate drilling expeditions and various engineering, mining, 
transportation, environmental and market studies, all of which are of 
an ongoing nature, have been made. The energy crisis has acceler- 
ated activities on this project. 


47276 Coal exploration and development on native lands. Kito, S. 
pp 84-87 of In Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. 
(eds.). Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The development of the coal industry in Alaska as it relates to 
the regional native corporations is one issue that is at the present 
time being addressed by these corporations. The land will be select- 
ed for its economic value. These are going to be 40 million acres of 
free, simple title land transferred to native Indian, Eskimo, and Aleut 
regional and village corporations. Surface title around the villages, 
up to seven townships, is going to belong to the village corporations. 
The sub-surface estate is going to vest with the regional corporation. 
At the present time, selections have been completed on approximate- 
ly 20 million acres and the second round selections of 18 million 
acres are going to be concluded by December 18th. 


47277 Coal resources of northern Alaska may be nation’s 
Tailleur, I.L.; Brosge, W.P. (Geological Survey, Menlo Park, CA). 
PP 219-226 of In Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, 
N. (eds.). Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United’ States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

It is shown how substantial identified resources on the North 
Slope project to hypothetical resources of unassessed lands onshore 
and speculative resources offshore that total probably incredible 
amounts. It is also shown that available evidence is not definitive but 
cannot be evaluated. The chance (even if less than 50-50) that 
northern Alaska contains extraordinary amounts of coal seems to 
compel testing by a few carefully located and drilled core holes. 
This should be done as soon as possible, in case results are favorable, 
to preserve the lead time before the energy source is 
Possible coupling with the exploration of NPR 4 that is now under 
way also suggests an immediate start on testing. The additional 
potential energy source in gas generated by the coal bears mention 
but supports little speculation; it is probably best to hope for it as a 
serendipity. Utilization of northern Alaska coals would encounter 
innumerable new, mostly adverse, environmental and other condi- 
tions. Except for the status of coals in lands shown in as reserved in 
NPR 4, open to native selection, or of ecological concern, however, 
these conditions can be faced if or when, extraordinary coal re- 
sources are determined. 


47278 Drilling of experimental small diameter boredole in Lublin 
Coal Basin area. Grzes, M. (Osrodek Badaw-Rozwojowy Tech 
Geol, Pol). Tech. Poszukiwan Geol.; 15: No. 4, 16-19(1976). (In Polish 
with English abstract). 

The drilling history of borehole by means of wire line core 
barrels is reported. Construction, drilling rig equipment and various 
drilling hazards are presented. The balance of drill time and factors 
of drilling efficiency are discussed and compared with other bore- 
holes performed in the same area. 


47279 Deep cretaceous coal resources of the Alberta 
Turko, J.R. Giineaien, Aberta; Alberta Research Council (1976). 
47p. 

The deep coal zones of the Alberta Plains are investigated 
through the use of borehole well logs. Most coal seams 2 feet or 
greater in thickness are recorded and mapped to produce data on 
distribution and reserve estimates. The total tonnage of deep coal in 
the Cretaceous system of the Alberta Plains are calculated to be in 
excess of one trillion tons. The greatest concentration of deep coal 
seams is found in central Alberta between townships 30 and 50. Coal 
is found at depths ranging from near surface (Edomonton group) to 
6000 feet (Manville Group). Belly River coal is found exclusively in 
southeastern Alberta, usually at depths of less than 2000 feet. Twelve 
maps are appended. 23 refs. 


47280 Relationship between gas outbursts and volcanic activity. 
Kurihara, K.;Nakamura, S.;Kikuchi, A. Saiko To Hoan; 23: No. 1, 
12-23(1977). (In Japanese). 

During the investigation of many cases of gas outbursts in 
tunnels, metal mines and coal mines certain common factors were 
ascertained. Volcanic gases which had been formed secondarily 
during periods of volcanic activity were detected in the outburst 
locations. The outburst points were structurally weak. The micros- 
tructure of outburst coal was observed using a scanning electron 
microscope. This observation showed that the outburst coal was 
altered by pike heat of volcanic gases which intruded into the coal 
seams. 
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47281 Geological procedures for a evaluation of 
the thermal coal it at Coal Valley, Alberta. Smith, W.K.; 
7 D.C.; Krueger, V.P. CIM Bull.; 70: No. 779, 179-186(Mar 
1977). 

A description is presented of the ee procedures used 
to evaluate two mineable high-volatile C bituminous coal seams at 
Coal Valley, located in the outer foothills belt of the Rocky Moun- 
tain Eastern Slopes in west-central Alberta. Lexco Testing Ltd., the 
exploration arm of Luscar Ltd., owns and operates an all-weather 
geophysical logging system which provides gamma, focused density, 
single-point resistance and caliper logs in a single pass. A mathemat- 
ical analysis for a theoretical interpretation of the single-point resis- 
tance log confirms empirical research that bed boundaries are locat- 
ed at a point 10 percent from the bottom of the curve. A unique and 
efficient ese. wireline rotary coring system cuts an undis- 
turbed 0.076-m-diameter core in a plastic liner at recoveries exceed- 
ing 90 percent. Although only 10 percent of the total footage is 
cored, it provides vital analytical and geotechnical data, and, when 
integrated with the geophysical logs, improves the quality and 
extends the usefulness of interpreting both sets of data. All data are 

rogrammed to produce computerized structure contour, isopach, 
isoratio and isoquality maps, and volume calculations. 


MINING 


REFER ALSO TO CITATION(S) 47214, 47246, 47251, 47253, 
47256, 47257, 47258, 47275, 47280, 47281, 47352, 47360, 47367, 47368 


47282 Coal mining research programs of the Bureau of Mines. 
Marovelli, R.L. (Bureau of Mines, Washington, DC). pp 11-20 of In 
Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). Fair- 
banks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The Bureau's coal mining research activities are outlined. The 
technology that is being developed and transferred represents the 
interaction of all elements of the mining community underwritten 
largely by the federal government, but supported significantly and to 
an increasing degree by the mining industry. 


47283 (BM-RI—8741) Results of research to develop guidelines 
for mining near surface and bodies of water. Babcock, 
C.O.; Hooker, V.E. (Bureau of Mines, Denver, Colo. (USA). 
_ Mining Research Center). 1977. 21p. of Mines, Washington, 


This Bureau of Mines publication presents guidelines for 
mining near surface and undergound bodies of water. The guidelines 
were based on information developed under contract in three phases 
of study, as follows: (1) Collection and documentation of data from 
worldwide sources; (2) application of existing guidelines, foreign, 
Federal, and State, to case histories of previous inundations; and (3) 
development of recommended guidelines for underground coal 
mining near bodies of water aimed at maximum efficient utilization 
of underground coal resources consistent with minimizing inunda- 
tion hazards. While the contract guidelines were for the mining of 
coal seams, they may also be used for mining any tabular sedimenta- 
ry mineral deposit. Tables are given for the determination of the size 
of coal pillars needed; for other bedded deposits, similar tables could 
be determined based on their strength properties. 


47284 (CONF-7609132—, pp 41-63) Illinois coal: development 
potential. Malhotra, R.; Simon, J.A. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

Despite the problems facing the coal industry in Illinois, the 
use of Illinois coal is bound to increase. Although the increase in the 
use of Illinois coal is not likely to be as high as the increase projected 
for the use of western coal, Illinois coal is expected to continue to 
supply a substantial portion of the coal used in the United States. In 
view of the prediction of a 4% rate of growth, it is believed that the 
industry's announced capacity for 1985 will not be adequate to meet 
the demand. Therefore, it is felt that it will be necessary to open 
several new mines between 1980 and 1985, in addition to those 
announced or being planned, to bring Illinois coal mining capacity to 
more than 102 million tons per year, which at a effective 
utilization could supply the 93 million tons of coal that we estimated 
to be needed in 1985. If the development of western coal is consider- 
ably slowed down and the limitations — on the use of high- 
sulfur coals are eased, the demand for Illinois coal could increase 


substantially, and to supply this demand, Illinois coal mini - 
from the T975 


ity by 1985 may even have to be almost doubled 
estimated mining capacity of about 68 million tons. 


47285 (CONF-7609132—, pp 120-129) Productivity in Ilinois 
coal mines. Harrell, M.V. 1976. 
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From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 
In Illinois coal. 
The productivity at all Illinois coal mines combined declined 
29% with a continued downward trend into 1976. Why did produc- 
tivity increase in the 50s and 60s. The experience of the late 1950s 
and 1960s of high production levels can be attributed to several 
factors: (1) Aggressive management that was meeting the challenges. 
The industry was small and compact, letting management continue 
to concentrate in productive areas. (2) Equipment manufacturers 
that were producing higher capacity and higher reliability in their 
equipment. (3) A United Mine Workers of America union that 
continued the tradition and wisdom of John L. Lewis by supporting 
higher productivity in return for higher wages. (4) Dominant job 
ride and a trait the American mining industry parlayed into the 
highest tons per man-day of any country of the world. Lower 
productivity, even more than higher wage rates, is pushing the cost 
of coal beyond the economic reach of individuals, industry, and even 
the government itself. Low productivity is not restricted to repre- 
sented employees but goes even into technical and support groups. 
Some featherbedding being forced upon the industry not only has 
come from contract changes but in its extremes has been foisted on 
the operators by strike, slowdowns, threats of violence, and threats 
of sabotage. The coal industry must have greater stability in employ- 
ment. Two particular phenomena to overcome to achieve stability 
are the incidence of wildcat strikes and the question of relationships 
between management and labor at the mine site. The old traditions 
of fifty years must change and be replaced by mutual respect, 
understanding, and awareness of common goals. The goals of bothla- 
bor and ement must be greater safety and productivity in 
order to have higher profits for expansion and growth, better wages 
and working conditions, and improved job security for the worker. 


47286 (DES—77-4) Navajo-E] Paso/consolidation coal lease and 
mining plan, Navajo Reservation, San Juan County, New Mexico. 
Draft environmental statement. (Bureau of Indian Affairs, Window 
Rock, Ariz. (USA). Navajo Area Office). 9 Feb 1977. 270p. of 
Indian Affairs, Navajo Area Office, Window Rock, AZ. 

The Federal action being considered is the approval of a coal 
mining lease and associated mining and reclamation plan on the 
Navajo Indian Reservation in New Mexico. The major environmen- 
tal impacts of the proposal will include substantial income to the 
Navajo Tribe, relocation of the Navajo people residing on the 
mining area, and the temporary disruption of all surface uses in the 
area; audio-visual impact of strip mining and railroad operations, and 
the permanent alteration of topography. The alternatives considered 
are approval of the lease in its present or modified form, disapproval 
of the lease; rejection of the mining plan or its approval with a 
different rate of production, with different mining methods; alterna- 
tive railroad locations and alternatives to the proposed trucking of 
coal. 


47287 (EPRI-EA—437(Vol.1)) Coal mining cost models. Final 
report. Volume I. U mines. Toth, G.W. (NUS Coprp., 
Rockville, Md. (USA)). Feb 1977. 463p. Dep. NTIS, PC A20/MF 
AOl. 


NUS Corporation has developed Underground and Surface 
Coal Mining Cost Models for the Electric Power Research Institute 
(EPRI) er Contract RP-435-1. The underground model is pre- 
sented in this report. The cost models are designed to compute 
production costs and requirements associated with opening and 
Operating a new coal mine. These models can be applied to any coal- 
producing region in the United States. The costing procedure is 
based on a mining engineering approach, but is structured for use by 
the novice as well as the experienced practitioner. The underground 
model is presented in this volume. A description of the systematic 
costing procedure aleng with a completed example is included in the 
main body of the report. Four appendices are also provided: Appen- 
dix A contains the model update procedure; Appendix B contains a 
state-of-the-art discussion of underground coal mining; Appendix C 
contains a description of a simulation model which generated one of 
the data bases for this model; and (4) Appendix D contains blank 
computation forms for use in subsequent model application. 


47288 (EPRI-EA—437(Vol.2)) Coal mining cost models. Final 
report. Volume II. Surface mines. Stinnett, L.A. (NUS ., Rock- 
ville, Md. (USA)). Feb 1977. 238p. Dep. NTIS, PC All AO}. 

The surface model is presented in this volume. Section 1.0 
provides a description of the model and introductory remarks on the 
engineering approach to the analysis of surface mines. Section 2.0 
contains the costing procedure. Each analysis step in that section 
includes arate a for ae g either area, contour, or 
Open pit mining costs. example of an area mining cost analysis is 
carried — Section 2.0. Additional a examples of 
contour Open pit mining applications are provi in Appendi- 
ces A and B. Appendix C contains a state-of-the-art discussion on 
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47289 (FE—1520-29) Economic system analysis of coal precon- 
version technology. Quarterly report, October—December 1976. 
(Fluor Utah, Inc., San Mateo, Calif. (USA)). Jan 1977. Contract EX- 
76-C-01-1520. 19p. Dep. NTIS, PC A02/MF AOI. 

This two-phase project to study the problems of large-scale 
surface coal mining is an important element in the overall problems 
of coal conversion ee to supply the future energy needs of the 
United States. Mathematical models are being developed for use in 
both national energy planning studies (macromodels) and for new 
mine viability studies (micromodels). During the quarter, eight cases 
were analyzed in detail to test the simulation models for representa- 
tive situations in the following regions: Illinois Basin--dragline area 
stripping, Four Corners--dragline area stripping, Fort Union--drag- 
line area stripping, Texas Gulf--dragline area stripping, Appalachia 
(Ohio)--dragline contour stripping, Powder River--shovel/truck area 
stripping, Appalachia (West Virginia)--shovel/truck mountain top 
removal, and Green River--shovel/truck multiple dipping seam 
mining. User’s Manuals were prepared describing the fifteen models 
developed to date. 


47290 (LA—6422) Coal aerosol research and development, 
1972—1975. Final report. Fairchild, C.1.; Tillery, M.I.; Ettinger, H.J. 
(Los Alamos Scientific Lab., N.Mex. (USA)). May 1977. Contract 
W-7405-ENG-36. 39p. Dep. NTIS, PC A03/MF AOI. 

A program to design and construct hardware systems for 
testing coal mine air sampling instruments, to develop a reproducible 
coal test dust, and to investigate the characteristics of one particular 
personal coal mine sampler has been completed. Four aerosol test 
systems were constructed which provided reproducible coal dust 
aerosols at concentrations up to 6 mg/m*. These units generated a 
coal dust environment with a uniformity and stability within +- 11 
percent of a desired concentration. Concurrently, a reproducible log- 
normally distributed coal dust with size parameters of 3.75 +- 0.25- 
fm mass median aerodynamic diameter and a geometric standard 
deviation of 2.1 +- 0.1 was developed. These size parameters were 
optimum for a single point cyclone calibration, based on the Ameri- 
can Conference of Governmental Industrial Hygienists (ACGIH) 
respirable dust curve. Calibration of the 10-mm nylon cyclone per- 
sonal sampler with log-normally distributed coal dusts indicated that 
a flow rate of 1.7 l/min provided best agreement with the dust 
separation efficiency specified by the ACGIH curve. Dust loading 
studies of the same sampler indicated that long-term operation with 
one type of second-stage filter may result in a significant underesti- 
mate of respirable dust. Additional studies conducted in highly 
electrically charged coal dust clouds confirmed that personal sam- 
pler performance is unaffected by this charge. 


47291 (N—77-10610) Development of signal processing algo- 
rithms for ultrasonic detection of coal seam interfaces. Final report. 
Purcell, D.D.; Ben-bassat, M. (Perceptronics, Inc., Woodland Hills, 
Calif. (USA)). Aug 1976. Contract NAS8-31782. 43p. (NASA-CR— 
150024; PFTR—1030-76-8). NTIS, PC A03/MF AOl. 

A pattern recognition system is presented for determining the 
thickness of coal remaining on the roof and floor of a coal seam. The 
system was developed to recognize reflected pulse echo signals that 
are generated by an acoustical transducer and reflected from the coal 
seam interface. The flexibility of the system, however, should enable 
it to identify pulse-echo signals generated by radar or other tech- 
niques. The main difference being the specific features extracted 
from the recorded data as a basis for pattern recognition. (Author) 


47292 (PB—261226) The illumination of the Greenwich Collier- 
ies longwall. Final report, 1 Oct 1974—30 Sep 1975. Ketler, A.; 
Pellman, R. (Ocean Energy, Inc., Blairsville, Pa. (USA)). 10 Jun 
1976. Contract H0252067. 75p. NTIS, PC A04/MF AOI. 

The development, installation, and performance of a longwall 
illumination system are described. The longwall illumination system 
was installed at the Greenwich Collieries No. 2, Cockport, Pa. It 
uses fluorescent luminaires, intrinsically safe power distribution, and 
is the first longwall system installed in Pennsylvania. 


47293 (PB—261281) Refined design of protective canopies for 
shuttle cars, loaders, and cutters. Open file report. Billmayer, H.J. 
(Bendix Corp., Denver, Colo. (USA). Guidance Systems Div.). 30 
Jun 1975. Count H0242065. 120p. NTIS, PC A06/MF AOI. 

Th of the original contract was to equip the second 
shuttle car, a Joy 215C, in the Jewell Ridge No. 12 mine, section 6R, 
with a refined design canopy and seats. In addition, several refine- 
ments and improvements were to be designed and installed at the 
same location on the cutter and the loader. During October 1974, the 
contract was modified to eliminate all of the cutter and loader tasks 
and substitute the design, fabrication, and installation of an improved 
canopy on the No. 2 roof drill in the previously mentioned section of 
the Jewell Ridge No. 12 mine. 


47294 (PB—261292) Ignition suppression device. Open file 
report. Jamison, W.B.; Hadi, H. (Consolidation Coal Co., McMur- 
ray, Pa. (USA). Lee Engineering Div.). Aug 1976. Contract 
H0122020. 25ip. NTIS, PC Al2/MF AO}. 
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An ignition detection and suppression system was developed 
under the scope of this contract. objective of this machine 
mounted system was to detect flames caused by frictional sparking 
from the cutting bits of a continuous-mining machine and to su 
it with sufficient speed to prevent the development of an explosion, 
and to keep the flame from harming the machine operator. 


47295 (PB—262736) Dust-control studies using scale models of 
coal mine entries and mining machines. Report of 

Breslin, J.A.; Strazisar, A.J. (Bureau of Mines, Pittsburgh, Pa. 
(USA). Pittsburgh +, and Safety Research Center). 17 Jun 1976. 
27p. (BM-RI—8191). S, PC A03/MF AO1. 

Three scale models of coal mine entries and mining machines 
were constructed and used to study the effects of ventilation param- 
eters on dust concentrations where mining personnel would be 
working. A 1/5 scale model of a coal mine entry with a drum type 
continuous mining machine and a 1/6 scale model of an entry with a 
twin borer type machine were used as well as a 1/5 scale model of a 
longwall face with a double drum shearer. Methane was used as a 
tracer gas to simulate respirable dust in the models. 


47296 Mine entries: slopes and shafts. Stewart, R.M. (Dravo 
Corp., Denver). pp 65-71 of In Focus on Alaska’s coal 1975. Rao, 
P.D.; Wolff, EN (eds.). Fairbanks, AK; University of Alaska 
(1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

Entries to mines by inclined shafts or slopes are considered 
along with vertical shafts. The selection of shaft hoists and shaft and 
slope estimating including cost, mobilization and plant set-up, and 
operating expenses are considered. 


47297 Mining constraints and operations at Usibelli coal mine. 
Usibelli, J. pp 93-101 of In Focus on Alaska’s coal 1975. Rao, P.D.; 
Wolff, E.N. (eds.). Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The differences between mining in Alaska and elsewhere are 
discussed under three topics: labor market, remoteness of location, 
and climate. (EJH) 


47298 Slope stability of open pit mines. Stimpson, B.; Ross- 
Brown, D. pp 168-176 of In Focus on Alaska’s coal 1975. Rao, P.D.; 
Wolff, EN. (eds.). Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

A recent study by the National Academy of Engineering 
concluded that if the U.S. coal industry is to double production by 
1985 it must open 30 new 2,000,000-tons-per-year surface mines in 
the eastern states and 100 new 5,000,000-tons-per-year surface mines 
in the western states, in addition to major growth in underground 
mining. Alaska can play an important role in meeting energy needs 
through the production of coal from its vast surface-minable coal 
resources. Surface mining involves altering not only the environ- 
ment but also the natural mechanical equilibrium of the ground by 
the creation of large excavations and the construction of waste piles. 
The design of slopes and the solution of other geotechnical problems 
can be approached by the well-developed principles of soil and rock 
mechanics. Here only pit slope and waste pile stability are discussed. 


47299 Development of Alaskan coals: a challenge. Matheson, 
H.J. pp 266-271 of In Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, 
E.N. (eds.). Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The history of coal mining in Alaska is discussed. A few 
production statistics are presented, and problems are considered. 
(EJH) 


47300 World mining glossary of mining, processing, and geologi- 
cal terms. Wylie, R.J.M.; Argall, G.O. Jr. (eds.). San Francisco; 
Miller Freeman Publications, Inc. (1975). 432p. (In several lan- 
guages). 

In 1968, World Mining published its first multilingual mining 
glossary—the International Glossary of Technical Terms. Since then 
the need for a revised and expanded work has become apparent; in 
particular, users have expressed a need for a glossary incorporating 
alphabetized, cross-referenced lists in all five ——_ ‘English 
Swedish, German, French, Spanish) to facilitate translation to and 
from each language. Furthermore, it was decided to double, approxi- 
mately, the 5,500 terms of the first volume. The glossary uses the 
letter-by-letter system of alphabetizing in which work breaks and 
punctuation are dis ied. Additionally, hypens are ignored; ab- 
breviations are alp! i as they appear, not as if they were 
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spelled out; phrases are alphabetized as they appear, not by inverting 
to put an arbitrary key work first; numbers are spelled out. 


47301 Mathematic simulation of 
in a panel of wheel excavators. Mach, i Rames, R. (Banske 
jekty, Fontice, Czech.). Uhli; 24: No. 7. 272- Ne ha a Czech). 
In giant overcasts of the North Bohemian brown coal 
it mining technological units with outputs until 10,000 m*/h 
of fi soil are used and put in operation. The giant excavators are 
main parts of the complexes and it is therefore n to deal with 
their maximum utilization and with the level of their control. Tech- 
nological advance systems of mining in a panel of wheel excavators 
with telescopic extension of digging wheel booms and possibilities of 
procedure optimalization are solved. As optimum such a technologi- 
cal ure is considered in which the excavator needs minimum 
handling time for 1 m* excavated soil. The whole problem was 
solved by means of mathematical simulation and transferred to a 
computer. 


47302 Double face excavation with KU 800 and TC 2 in the 
opencast mine Jiri II. Rais, Z. (Banske Projekty, Teplice, Czech.). 
Uhli; 24: No. 7, 277-282(1976). (In Czech). 

For the removal of overburden of the upper sections in the 
Jiri mine the gradual substitution of the ne ——- 
with track haulage by technological complexes TC 2 with belt 
transport will be accomplished in the years 1980 to 1982. The 
project 5 the charts of TC, the technology of excavating the 
upper and lower sections, the outputs, the problems of the belt 
transport and of the overburden are described. 


47303 Opencast mine Most-town. Hotovy, A. (Banske Projekty, 
Teplice, Co), Uhili; 24: No. 7, 283-285(1976). (In Czech). 

The prob roblems and the technical solution of the exploitation of 
the coal Gepealt in the North Bohemian brown coal area, the 
reserves of which are entirely tied by the surface buildings of the 
town Most (about 25,000 inhabitants), engineering construction, and 
the river Bilina are presented. 


47304 Development of the —— mee in the — 
designing of Teplice as of the automatization of designing work. 
Leden, T. (Banske Projekty, Teplice, Czech.). Uhli; 24: No. 7, 298- 
304(1976). (In os 

A survey of facts describing the ep eae of the utiliza- 


tion of the computation technique as part of automatization of 
designing work during the last ten years is given. Before taking this 
fap og ue in operation several suggestions for its gradual realization 

in the igning Teplice have con worked out. The devel- 
opment divi in time periods, the beginning of the formation of 
the deposit data bank, the problems of calculation of coal reserves 
are described; an important work for the North Bohemian brown 
coal area was the elaboration of the —— of the total content of 
Secign until the extraction of the whole basin. A short content of the 
a. At the end a short description of particular tasks, 

solved with computers of the basin, is given. 


47305 Walking of stowing ZP 2500 and 
ZP 6600. Duda, V. Uhli; 24: No. 12, pe 1976). (In Czech). 
Re the low bearing y and fluidity of the 
overburden in the North Bohemian ad coal basin, Vitkovice— 
the Iron, Steel and Engineering Works of K. Gottwald, developed 
—* of undercarriage for giant machines for the casting 
and getting of overburden, conceptionally different from the known 
rail and crawler undercarriages—a walking undercarriage. It is 
characterized by an integral seating face with the terrain, by the 
Ee by of securing very low = pressures on the underlying 
‘by an excellent maneuv ity and hydraulic control. The 
conditions are tightly tied to the mechanical p ies of 
the soit The relations between the properties of the soil as 
the factor of internal friction and possibilities of control- 
ling the hydraulic parameters of the undercarriage in a broad range 
are graphically and numerically expressed, enabling at all times 
securing with sufficient margin of safety its function against slippage. 


47306 Technical aspects of Belgian coal in 1974. Medaets, 
J. (Minist des Aff Econ, Belg). Ann. Mines Belg.; No. 10, 793-876(Oct 
1976). (In French and Flemish). 


ec. statistics relative to fete ey mining in 1974 are 
presented. The statistics are grou the followity five c 
ters: (1) General emusaiiion 4 ar the mining; (2) Technical 


of coal mining in 1974;(3) Characteristics of underground mining, (4) 
Extraction, purification and preparation of products; and (5) Analy- 
sis of principal initial projects undertaken in 1974. The old coal 


stabilizing trend in the North Basin, activity in the mining regions of 
Southern Belgium is characterized by further serious declines. 


47307 British research in longwall mining. Tregelles, P.G. (Natl 
Coal Board). Min. Congr. J.; 62: No. 10, 79-84Oet 1976). “ 


ERA VOL. 2, NO. 20 


The Mining Research and Development ee yar nag da is 
responsible for research into the basic problems of coal mining and 
preparation; development of new and improved mining and p — 
tion techniques, systems, machines and equipment; testing of the 
performance, safety and reliability of machines, equipment and mate- 
rials used. MRDE’s work program is divided into seven fields: Coal 
Face, Roadway Drivage, Underground Transport, Coal Preparation, 
Comprehensive Monitoring, Basic Studies and Testing. 


47308 Effect of distance from roadway to upper coal seam and 
thickness of weak floor to floor lift. I]. Experimental study on 
roadway lift in coal mines. Hokao, Z.; Yoon, J. Mapes Eagpe Bans 
92: ~q 1065, 707-711(Nov 1976). (in Japanese with English ab- 
stract 

Model experiments on floor lift in roadways caused by many 
factors and the effect of two factors, i.e. a distance from roadway to 
upper coal seam and the thickness of weak floor to floor lift are 
discussed. When a roadway has a depth of 600 m from the surface, 
and the weak floor has a thickness of 8 m, the roadway must be 
leastad ot 0. Gitinne 6 wanes Gis Sey Ooms Grape eee eS 
order to depress the floor lift. Movements of weak floor are investi- 
gated, and the data to determine floor bolting parameters to combat- 
ing floor lift are obtained. 2 refs. 


47309 Advanced technology mining and Phase V Gullick Dobson 
control systems. Anon. Colliery Guardian; 224: No. 12, 651-654(Dec 
1976). 

Advanced Technology Mining (ATM) is gaining increasingly 
wider acceptance and one of the most important functions in the 
concept is that part played by the associated powered support 
control systems. Gullick Dobson Ltd. is already involved in this 
development and has based its design philosophy on the progressive 
‘step by step’ buildup of systems from le lever operated unit 
control, through ‘all hydraulic’ automatic systems, to electrohydrau- 
lic fully automated remote control and monitoring systems - 
giving a wide choice of systems and full flexiblity of operation. The 
basic hydraulic components employed in all the systems are those 
incorporated in the Gullick Dobson Phase V Valve Gear, which is 
detailed here. Both hydraulic and electrical equipment advantages of 
the Gullick Dobson ATM systems are summarized. 


47310 Coal faces air conditioning by deep cooling the air. Altena, 
H.; Gonswa, M.; Ratmer, L. Gluecka: 4f-Forschungsh.; 37: No. 6, 235- 
242(Dec 1976). (In German with En, abstract). 

Construction of plant, problems, and cooling capacity are 
described. Operation including transport and distribution of cooled 
air i Results of practical application in coal faces are 
given. s. 


47311 Model seismic investigations of reflection behavior in 
simple, cyclically laminated coal measures. Dresen, L.; Ullrich, G. 
(Ruhr Univ, Bochum Ger). Glueckauf-Forschungsh.; 37: No. 6, 273- 
280(Dec 1976). (In German with English abstract). 

Construction of aluminum and quartz models and measuring 
procedures of reflection coefficients by means of autocorrelograms, 
is described. Amplitude and frequency investigations are discussed, 
4 tectonically disturbed and undisturbed strata are compared. 23 
refs. 


47312 Lignite mining in the Rhine Basin. Penning, H. (Rhein 
Brunkohlenwerke, Ger). Ind. Miner. (St.-Etienne, Fr.) ; 58: No. 12, 
563-573(Dec 1976). (In French). 

With lignite ——- totaling 126 million tons in 1974 the 
Federal Republic of Germany was the world’s third 
err ucer, ranking behind East Germany (260 million tons) 

S.S.R. (ied a million tons). The Rhine Basin accounted for io 
million tons of 1974's total output. The author discusses the lignite 
reserves of the Rhine Basin, various techniques and equipment used 
in the opencast mining method by which lignite in the basin is 
worked and, finally, focuses on lignite gasification by hydrogenation 
with the help of nuclear heat. 


47313 Methane emission in 1975 in the West German coal mining 
industry. Noack, K.; Hubig, P. Glueckauf; 112: No. 24, 1374- 
1380(Dec 1976). (In German). 

vet eos 8 refs. ‘aie , 

n the German mining industry output of the longwall 
face in flat and modestly bended deposits increased by 28% from 
1970 to 1975. Gincieassndir the influx of methane increased b 
47%. This increase could largely be headed off by the 
of the amount of face ventilation on the one hand and 
utilization of improved ventilation schemes on the other 
Therefore the increase only led to a slighter increase in the 
tration of methane in ventilation fluxes. More than 25% 
output comes from collieries with methane drainage 
called effect amounted to 53%. The 
increase by 37% in the amount of methane i 
geological and operational realities, of which particularly the influ- 
ence of the deepening and raising of structures could be quantified. 
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The evolution shows that the German mining industry has a good 
reason to enforce research and development in the field of methane 
emission. 


47314 Influence of the width of web of a coal machine on 
the origin of rock bursts. Bauch, Z.; Zamarski, B. Uh/i; 25: No. 1, 3- 
6(1977). (In Czech). 

The influence of the width of web on the origin of rock bursts 
in longwall faces is investigated. The opinion is expressed that it is 
the actual coal winning which is crucial for the origin of rock bursts 
in a longwall face. This problem is therefore assessed in detail both 
from theoretical and practical viewpoints. Domestic and foreign 
experience icularly from the Soviet Union) was utilized to this 
purpose. It indicates that wider web of a winning machine means 
more danger from rock bursts. The article concludes with a sugges- 
tion of a new configuration of the drum for the Soviet shearer KS-1 
KG and presents results obtained with this machine in the Czecho- 
slovak Youth Colliery in the Ostrava-Karvina Coal Field. 


47315 Giant machines from Vitkovice: one of the fundamental 
elements of the development mining brown coal. Mazal, M. Uhii; 25: 
No. 1, 7-8(1977). (In Czech). 

The development of the supply of giant mining machines for 
the North Bohemian brown coal basin from the year 1946 is consid- 
ered. The increase by the stacker Z 1200 of the output 2000 m*/h, 
+d — output 6600 m°/h and ZP 1500, output 2500 m*/h is 

escribed. 


47316 Statistico-probability method of forecasting geomechanical 
manifestations in long workings. Skrabis, A.; Janas, P. Uhli; 25: No. 1, 
19-23(1977). (In Czech). 

Possibilities are proposed for preliminary evaluations of natu- 
ral mining conditions, regarding the stability of long workings, based 
on ample operational and laboratory measurings elaborated in accor- 
dance with the principle of the probability theory. The method 
described is the first proposal of a methodical proceeding for the 
forecasting of deformation symptoms in long workings for the 
specific conditions of the Ostrava—Karvina basin. According to its 
principle the method requires to be defined during the practical 
evaluation using additional and more extensive information gained 
by measuring in operational conditions and laboratories. 


47317 Measuring of meteorological quantities and of the concen- 
tration of injurants in deep mines of the North Bohemian brown coal 
basin. Bajer, M.; Suchan, L. UAli; 25: No. 2, 46-51(1977). (In Czech). 

Methods of measuring meteorological parameters and of the 
concentration of injurants in the conditions of coal mines in the 
North Bohemian brown coal basin are presented. The best method 
for long-termed meteorological measurements seems to be the dislo- 
cation of stations in a direct row with the basic station on the 
windward side of the mine as regards the prevailing direction of 
winds. It is necessary to combine the measuring of injurants in time 
and place with the estimation of the meteorological quantities to 
enable the deduction of their mutual dependence. The results of 
controlling tests in the Pokrok mine at Duchcov shows that the 
maximum concentration of SOz2 had been reached in the period of 
temperature inversions. 


47318 Main tendencies and results of the development of mining 
and drivage in the Ostrava Karvina basin in the years 1960 to 1975. 
Gargulak, M. UAli; 25: No. 1, 9-14(1977). (In Czech). 

The results of mining and drivage concentration and its 
influence on the operation economy in the given conditions of the 
Ostrava-Karvina basin are examined. The economic effects are cal- 
culated in mean annual values of individual five year periods and 
cover the savings of workers, salaries and wages, material and 
depreciation charges from the saved investment costs as from objects 
of gradual consumption, and also savings of overhaul expenses for 
machines and equipment. 


47319 Methane drainage by liquid-ring gas pumps. Ufer, W. 
Glueckauf; 112: No. 20, 1168-1170(Oct 1977). (In German). 

2 figs.; 1 tab. 

The importance of liquid-ring gas pumps for methane drain- 
age, the construction of a methane drainage installation and oper- 
ational experience with these pumps are reported on. Smooth run- 
ning, negligible generation of noise and need of repair, low servicing 
requirements, good controlability as well as the insensibility to 
mechanical impurities are underlined. 
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REFER ALSO TO CITATION(S) 47119, 47128, 47189, 47215 


47320 Model of coal treating in preparation plants of the North 
Bohemian brown coal basin and of the sale balance of coal for big 
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power plants. Mensik, J. (Banske Projekty, Teplice, Czech.); Markus, 
J. Uhli; 24: No. 7, 289-292(1976). (In Czech). 

To cover the needs of the North Bohemian brown coal basin 
a balance program of the preparation and sale of coal had been 
worked out. By means of variants the program solves problems of 
preparation and distribution of excavated coal in accordance with 
the capacities of mines, preparation plants, and the demands of 
supply of power plants. It is possible to simulate situations such as 
openings of new opencasts, reconstruction of existing and expiring 
mines. Considering that in the region of winning sources of 
and their better utilization exists a considerable state of stress, 
tendency of getting maximum outputs is primary. The choice of 
appropriate variants enables supplementing economic data, and it is 

ible to determine the final economic effect in such a way that 

rom the point of saving the reserves of brown coal for energy 
production, effective progress is possible. 
47321 (CONF-7609132—, pp 142-145) Transportation of coal by 
water. Faig, E. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

The history and development of barge transportation are 
discussed, particularly as they are related to the coal industry. (EJH) 


47322 (CONF-7609132—, pp 146-149) Coal: can our railroads 
haul it. Hickman, L.S. Jr. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. F 

The interdependence of the rail and coal industries is dis- 
cussed. The nation’s railroads haul more coal than any other mode of 
transportation, and coal by tonnage is the largest single commodity 
moving by rail. (EJH) 


47323 (EPRI-FP—314) Physical coal preparation. 

Matoney, J.P.; Moreland, C.; Sehgal, R.S.; Thurman, A.L. (Kaiser 
Engineers, Oakland, Calif. (USA)). May 1977. 90p. Dep. NTIS, PC 
A05/MF A0O1. 

Results are presented of a survey to determine the need, 
scope, and extent of coal preparation research projects that need to 
be considered by the utilities. Brief descriptions of the state-of-the- 
art and the essentials that will provide enough information to evalu- 
ate the benefits of front end cleaning to the utilities along with the 
order of magnitude cost associated with each project are listed. 
Included are the recommendations of participants from the Coal 
Preparation Workshop held by EPRI. A list of workshop partici- 
=. and contributors to the research projects questionnaire is 
included. 


47324 Transport of coal as a slurry. Eaton, H.; Jacques, R. 
102-110 of In Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. 
(eds.). Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

There are no technological problems that stand in the way of 
transporting practically any mineral or material today. Sufficient 
models have developed al with abundant loop test data to 
predict confidently the behavior of those minerals in a slurried state. 
For proof of this one needs only to look at the minerals presently 
transported in a slurry form, ¢.g., coal, copper and iron concentrate, 
limestone, and phosphates. A slurry pipeline (long-distance) is de- 
fined as a system where a solid phase is transported in a liquid phase 
under very controlled conditions. As n the solids are ground 
to a particular size consist (generally dictated by the solid specific 
gravity of the transported mineral) to assure uniform spatial distribu- 
tion throughout the pipe. The solids are mixed with water to 
produce a mixture of specific concentration and are then transported 
at rather closely controlled velocities. 


47325 Rail transportation of coal. Polanchek, A.T. pp 111-118 of 
In Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). 
Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

Coal has to get from the mine to the user. It can go by slurry 
age by conveyor belt, by high voltage electric transmission 
ines, and by rail. Each of these methods, also the atom, has been 
critically tested in the past decade. The transportation of coal by rail 
from the mine to the power plant has emerged as the most economi- 
cal and effective method of transporting coal. As a consequence, 
tremendous increases in coal oe fall into place. A brief 
_ . — railroads emphasizes the growing importance of coal to 
the railroads. 


47326 Current state-of-the-art in drying low-rank coals. Rao, 
P.D.; Wolff, E.N. pp 150-157 of In Focus on Alaska’s coal 1975. 
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nots ‘tom Wolff, E.N. (eds.). Fairbanks, AK; University of Alaska 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

It is well accepted that Alaska’s oil resources will make a 
substantial impact on the nation’s energy picture, but Alaska’s coal 
resources promise to play a far greater role in the future. Certain 
points in favor of future coal development are: First, the coals in 
general are low in sulfur (0.2 percent S), and are thus environmental- 
ly most desirable. Second, the coal is accessible for surface mining 
with thick seams, ——s at times 50 feet, in both the Nenana and 
— coal fields. Third, the Nenana coal field is already served by 
a railroad, while the Beluga coal field is potentially accessible to 
ocean shipping because of its proximity to the sea. Advancements in 
technology will permit mining of coking and noncoking coals in the 
Arctic Alaska Coal fields. Fourth, Alaska needs a sustained activity 
to provide employment to Alaskans. Of the solid natural resources, 
coal is probably the best known, and the development of coal 
resources would benefit Alaskans immensely by providing additional 
employment and needed low-cost energy for the Fairbanks area. It 
could also spur the development of other associated industries. Fifth, 
the present boom in employment in Alaska, due to the activities 
associated with construction of the Trans-Alaska Pipeline (and possi- 
bly a future - pipeline) will of necessity be curtailed at the 
conclusion of these activities. Development of Alaska’s coal reserves 
could provide a significant employment cushion when the oil con- 
struction employment begins to decrease. Sixth, Alaskan coals could 
meet the energy needs of the Western United States, and Japan has 
long been trading with Alaska, and has shown considerable interest 
in Alaskan coals. 


47327 Automatic sampler and sample splitter for coking coal. 
Willmann, E. Aufbereit.-Tech.; 17: No. 12, 621-623(Dec 1976). (In 
German with English summary). 

A ——— for sampling is a representative covering of 
the complete flow of material and a corresponding reduction of the 
sample taken to laboratory size. Characteristics and operation of 
equipment are illustrated. 


47328 Ultra-fine coal slurries by selective - 


i preparation S agglomer: 
ation. Bogenschneider, B.; Behrenbeck, H.J.; Kubitza, K.H. Glueck- 


auf; 112: No. 23, 1314-1319(2 Dec 1976). (In German with English 
abstract). 

Efficiency measures in coal mining industry are evaluated, 
and various processes used in agglomeration are described. The 
Convertol and Olifloc processes used in two mines are discussed, 
and the spherical agglomeration and the Indian process are exam- 
ined. The Shell pelletizing separator is evaluated. 19 refs. 


47329 Preparing for a new coal-preparation plant. Mine Quarry; 
6: No. 1, 39-40,42(Jan 1977). 

A previous article outlined the elements concerned with 
investigations leading to the design of a new coal-preparation plant, 
and made particular reference to raw-coal characteristics, market 
requirements, and deciding on the type of plant. This article contin- 
ues by assessing considerations of capacity, the choice of process, 
and the degree of engineering — concluding by outlining 
the a and organizational aspects of current procedures within 
the National Coal Board. 


COMBUSTION 


REFER ALSO TO CITATION(S) 47068, 47078, 47088, 47111, 
47130, 47242, 47358, 48313, 48340, 49022 


47330 Spontaneous combustion liability of subbituminous coals: 
it of a simplified test method for field lab/mine 

tions. Schmeling, W.A.; King, J.; Schmidt-Collerus, J.J. (Univ. of 

Denver). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 596- 

603(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

A French method for determining the CO, and oxygen 
deficiency of a coal is modified for the evaluation of eighteen 
subbituminous coals using the S-index values. Laboratory methods 
for conducting the coal oxidation and analyzing the oo by 
gas chromatography are discussed. The possibility of developing a 
portable instrument for field/mine use is discussed. (DLC) 


47331 (CONF-761104—, pp 4-55) Fluidized bed combustor mod- 
oe ive S.E.; Sarofim, A.F.; Glicksman, L.R.; Louis, J.F. 16 
lov q 
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From Conference on mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). y 

In Proceedings of a conference on mathematical modeling of 
coal conversion processes. 

A structure diagram of FBC model has been developed. The 
model will accommodate all facets of the FBC technology. In 
undertaking FBC modeling, it is recognized that at the present time, 
the physical model of an FBC system is poorly defined, and the 
experiment data for model testing are scanty. In addition, theory 
reasonably well developed for FB of more traditional type perhaps 
does not apply for FBC’s. To alleviate these difficulties a set of 
criteria is pro for the construction of the FBC model; ie., the 
model should: have multiple options; have modular structure; be 
open-ended; and be built up through incorporation of key feature 
models. Modular structure (or near modular structure) for FBC 
system models can most probably be developed without too much 
difficulty. The modular structure will make the provision of multi- 
options of the system model a less awesome task. In concept, various 
options may merely mean replacement of one component model by 
another. With these criteria as background, a base case system model 
will be first structured based upon a two-phase model operating in 
the fast bubble mode. This base case model will then be used as a 
basis for the construction of other system model options. Thus far, a 
zero order base case system model has been constructed. Ten key 
feature models are now undergoing development. Results attained 
by several of these models are summarized. A number of data base 
systems have been evaluated. A prototype data base system will be 
installed shortly. Effort in data gathering, analyzing will intensify in 
the future. 


47332 (CONF-7609102—, pp 99-101) Reaction of silicon carbide 
with fused coal ash. Perkins, R. (Lockheed Palo Alto Research Lab., 
CA). Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


47333 (CONF-7609102—, pp 102-103) Coal-fired high tempera- 
ture continuous flow heat exchanger. Pietsch, T. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


47334 (CONF-7609102—, 112-113) Fireside corrosion task I, 
turbine materials for coal derived. fuels. Cutrone, M.B.; Doering, H. 
Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


47335 (CONF-7609132—, pp 175-194) Developing technologies 
for cleaner direct utilization of coal. Engdahl, R.B. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

As a matter of urgent national policy, this country must 
return to the widespread direct combustion of coal for industrial, 
commercial, and utility fuel. The reliability of full-scale FGD sys- 
tems is improving but many problems remain, and none has yet 
demonstrated, on high-sulfur coal, a level of reliability equivalent to 
other major power-plant components. Fluidized bed comustion may 
enable capture by limestone of sulfur within the bed but even if the 
pending full-scale demonstrations are promising, many years will be 

uired to achieve widespread large-scale application of this poten- 
ially clean-burning system. Better than 99% capture of flyash is 
being demonstrated daily in many large plants. washing can 
convert a few medium-sulfur coals to complying fuels but even 
= sulfur elimination through washing reduces the burden on 
GD systems. Blending of many low-sulfur with high-sulfur coals is 
feasible, but feeding-control and ash-behavior problems limit this 
method of compliance with SO: regulations. Recovery of some of 
the waste energy from steam-electric power plants involves many 
difficult problems, but its range of feasibility will grow as fuel and 
plant operating costs rise. 


47336 (CONF-7609132—, pp 240-244) Energy resources 
environmental Illinois as a test case. Gage, S.J. 1976. 
i conference; Chicago, Illinois, 


quality: Illin 
From 4. annual Illinois 
United States of America (USA) (1 1976). 
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In Illinois coal. 

Mr. Gage points out that Illinois has been one of the leading 
states in coming to grips with the current, near-future, intermediate- 
future, and distant-future alternatives for using coal; he cites the 
following: (1) the Institute of Gas Technology's major role in 
advancing coal gasification technology; (2) development of flue gas 
desulfurization systems to allow use of high-sulfur midwestern coals; 
and (3) early experience in burning low-sulfur western coals in 
boilers designed for Illinois coal. The point is, he says, that Illinois 
coals can be used and used now, not having been outlawed by either 
Federal or state regulations; use of Illinois coals turns on eco’ .om- 
ics--whether it is cheaper to use local coal or import low-sulfur 
western coal. He notes what may be the beginning of a trend in 
Illinois-commitment of Illinois utilities to Illinois coal and scrubbers 
where needed. Mr. Gage predicts that scrubbers will, of necessity, 
be used to the year 2000, after which fluidized-bed combustion 
technology will, hopefully, be developed sufficiently for replace- 
ment. 


47337 (ERDA—76-94/3) Coal power and combustion. Quarterly 
report, July—September 1976. (Energy Research and Development 
Administration, Washington, D.C. (USA)). 1976. 70p. Dep. NTIS, 
PC A04/MF AO1. 

In addition to an executive summary and glossary, the follow- 
ing sections are included: Multicell Atmospheric Pressure Fluidized- 
bed Boiler; Energy Conversion Alternatives Study (ECAS); Pressur- 
ized Fluidized-bed Combustor and Turbine Power Generation; Sup- 
portive Studies of Pressurized Fluidized-bed Combustion; Externally 
Fired Gas Turbine for Modular Integrated Utility Systems (MIUS); 
Pressurized Fluidized-bed Combustion Research; Solvent-refined 
Coal (SRC) Combustion Test Program; Anthracite Refuse Utiliza- 
tion; High Temperature Dust Control; Applications of Fluidized-bed 
Combustion Technology to Industrial Boilers; On-line Particulate 
Analysis Instrumentation; Particle Measurement in Fluidized-bed 
Combustion Systems; Boiler Tube Bundle and Burner Module Test 
with Potassium; Industrial Application of Fluidized-bed Combustion 
Processes; Modeling of Fluidized-bed Combustion Processes; Flui- 
dized-bed Waste Material Utilization; Soil Modification; and Com- 
bined-cycle Electric Power Generation Using Pressurized Fluidized- 
bed Combustion. (EJH) 


47338 (FE—2018-5) Fundamentals of nitric oxide formation in 
fossil fuel combustion. Quarterly progress report, 11 June—10 Sep- 
tember 1976. Houser, T. (Western Michigan Univ., Kalamazoo 


(USA). Dept. of Chemistry). Nov 1976. Contract EX-76-C-01-2018. 
llp. Dep. NTIS, PC A02/MF AO1. 

A study of the reaction mechanism that leads to NO forma- 
tion from fuel nitrogen by determining the rates and mechanisms of 
pyridine pyrolysis and cyanogen oxidation was continued. It was 
found that the rate of pyrolysis of C;D;N was about 60 percent of 
the pyrolysis rate of the normal pyridine. An isotope effect of this 
size is inconsistent with a non-chain reaction initiated by ring rup- 
ture. The oxidation of cyanogen appears to be first-order and zero- 
order with respect to cyanogen and oxygen respectively over a wide 
range of initial concentrations of these reactants. A possible mecha- 
nism to explain this rate law is being developed. 


47339 (FE—2461-2) Industrial application of fluidized bed com- 
bustion. Quarterly progress report, October—December 1976. 
(Georgetown Univ., Washington, D.C. (USA)). Mar 1977. Contract 
EX-76-C-01-2461. 15p. Dep. NTIS, PC A02/MF AO1. 

Significant progress was made during this period on plant and 
boiler design. Delay in placing subcontracts for long-lead items is 
surfacing as a problem that could impact schedules. 


47340 (FE—2472-7) Fluidized-bed combustion: industrial appli- 
cation demonstration projects. Quarterly technical progress report, 
October 1—December 31, 1976. Weller, A.E.; Nack, H. (Battelle 
Columbus Labs., Ohio (USA)). 7 Feb 1977. Contract E(49-18)-2472. 
13p. Dep. NTIS, PC A02/MF AOl1. 

A subscale experimental unit is being designed and construct- 
ed and will be used to develop design information for a 25,000 lb/hr 
demonstration industrial steam generator using an advanced flui- 
dized-bed combustion process. Nominal design for the subscale unit 
is a firing rate of 400 Ib coal per hour and a bed cross section of 
approximately 2 square feet. 


47341 (FE—2472-8) Fluidized-bed combustion: industrial appli- 
cation demonstration projects. Special technical report on Battelle's 
multi-solids fluidized-bed combustion process. Vaughan, D.A.; 
Trayser, D.A.; Liu, K.T.; Weller, A.E.; Nack, H. (Battelle Columbus 
Labs., Ohio (USA)). 7 Feb 1977. Contract E(49-18)-2472. 25p. Dep. 
NTIS, PC A02/MF AOl. 

The Multi-Solids Fluidized-Bed Combustion (MS-FBC) pro- 
cess consists of an entrained bed superimposed on a dense or 
conventional bed of selected high specific gravity material. Crushed 
coal and finely ground limestone are fed to the dense bed. The 
entrained bed is recycled continuously through the dense bed. The 
heat of conbustion released in the dense bed is absorbed by the 
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entrained bed material. Heat extraction from the process is accom- 
plished by a heat exchanger in the entrained bed. No heat ———- 
surface is located in the dense bed. Advantages of the MS- 
— compared to conventional FBC processes are the hi 

uidization velocities, 30 to 40 ft/sec, which permits higher heat 
release rates; excellent limestone utilization, with required Ca/S 
ratios of about 2, and increased start-up, turndown and standby 
capabilities which result from the absence of heat exchanger surface 
in the dense bed. Various experimental results involving erosion, 
heat transfer and sulfur retention at different conditions are 


47342 (FE—2472-10) Fluidized-bed combustion: industrial appli- 
cation demonstration projects. Supplementary quarterly technical pro- 
gress report, June 30—September 30, 1976. Weller, A.E.; Nack, H. 
(Battelle Columbus Labs., Ohio (USA)). 8 Feb 1977. Contract E(49- 
18)-2472. 27p. Dep. NTIS, PC A03/MF A0O1. 

Design and construction of the subscale experimental unit is 
proceeding satisfactorily with the exception of the boiler water 
circuit. Increased attention is being given to the boiler water circuit 
to accelerate progress in this area and avoid impact on scheduled 
construction completion. Preliminary control and data acquisition 
system requirements have been developed and assembled into a 
package for transmittal to equipment vendors. 


47343 (FE—2516-1) Centrifugal fluidized combustion of coal. 
Quarterly report, September—December 1976. Levy, E.K.; Chen, 
J.C. (Lehigh Univ., Bethlehem, Pa. (USA)). Jan 1977. Contract EX- 
76-S-01-2516. 18p. Dep. NTIS $3.50. 

A small laboratory model of a centrifugal fluidized bed com- 
bustor was fabricated and preliminary batch experiments on bed 
startup and fluidization were performed at room temperature and 
atmospheric pressure. Experiments with cylindrical and conical dis- 
tributors indicate it is difficult to start the bed from a slumped 
stationary position unless the distributor is . The relation 
between bed pressure er and air flow rate is qualitatively similar 
to that of a conventional fluidized bed, with apparent values for €/ 
sub mf/ in the range 0.40 to 0.45. 


47344 Who is going to burn the coal. Hughes, A.M. (Federal 
Energy Administration, Wore DC). pp 5-10 of In Focus on 
Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). Fairbanks, AK; 
University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

For the next 15 years the nation has only two fuels to choose 
from for additional capacity: coal and oil. For independence and 
economy the nation should choose coal. But it is not at all clear, 
even though coal is cheaper and more plentiful, that coal will be 
burned because: (a) additional coal burning facilities are not being 
built in adequate numbers; (b) temporary demand drops and financ- 
ing problems favor oil even though it is costlier as a fuel; and (c) 
uncertainty and delay in decision making in the environmental area 
clouds the future of coal. What can be done. (a) We must solve the 
utility financing problems so that the coal-fired plants can be built; 
(b) we must explore imaginative approaches to financing new coal- 
burning facilities. Vice President Rockefeller’s Energy Independence 
Authority is one such approach; (c) we must solve the environmen- 
tal problems and give utilities and industry definite firm criteria on 
what can and cannot be burned; (d) we must move ahead rapidly to 
develop the coal technology such as scrubbers, fluidized beds, and 
coal oil slurries. If we don’t do these things, we are left with the 
question: Who is going to burn the coal. 


47345 Notes on local coal burners and air quality. Coutts, H.J. 
(Arctic Environmental Research Lab., Fairbanks, AK). 190-194 
of In Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). 
Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

Pollution resulting from the ultimate use of coal, which is 
burning it to provide heat and power is discussed. The conneciion 
between the combustion processes and ambient air quality, the 
quality of the air in the surrounding area, is clarified. The ambient air 
quality is usually affected by the amounts of gaseous chemicals or 
solid particulates that it contains. Quantitatively, these pollutants are 
measured in terms of mass of pollutant per volume of ambient air. 
The ambient air quality is affected by two things. They are: emis- 
sions (into the ain) and weather. Meteorology, the science dealing 
bse weather, defines how much wind is blowing and how stagnant 
the air is. 


47346 New approach to a fluidized bed steam boiler. Fraas, A.P.; 
Samuels, G.; Lackey, M.E. (Oak Ridge Natl Lab, Tenn). Am. Soc. 
Mech. Eng., [Pap.]; No. 76-WA/Pwr-8, 1-12(1976). 

A new approach for coupling a fluidized bed coal combustion 
system to a steam boiler has been evolved to provide good control 
over a wide range of power with a relatively low capital cost. The 
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system employs a free turbine-driven compressor to supercharge the 
furnace to about 3 atm. The hot gas leaving the furnace would enter 
the turbine at a temperature of no more than 1000 F (538 C) so that 
there should be no serious difficulties with erosion or deposits in the 
turbine. The heat output of the fluidized bed would be varied by a 
factor of 3 by pp Rey air velocity through the bed and by an 
additional factor of about 3 by varying the furnace pressure, thus 
iving a total turndown range of about a factor of 10 with a constant 
l-air ratio. The heat input from the bed to the boiler would be 
controlled by varying the depth and, hence, the surface area. A 
conceptual design was p for a 200-MW(e) plant that would 
burn the tailings rejected from new coal beneficiation plants under 
study for use by TVA at some of their coal-fired steam plants where 
the coal content in the tailings would + ena $similar$35 percent 
of the total solids in the emerging water slurry. 21 refs. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 47068, 47275, 47296, 48871, 
48872, 48875, 48968 


47347 (CONF-7605145—1) Price and availability of western coal 
in the midwestern market. Asbury, J.G.; Costello, K.W. (Argonne 
National Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 16p. 
Dep. NTIS, PC A02/MF AOI. 

From Industrial power conference; Memphis, Tennessee, 
United States of America (USA) (16 May 1976). 

The prices of low-sulfur Western coals selling in the Mid- 
western market are estimated for the period 1975 to 1982. The price 
estimates follow from a cost analysis of Western coal production and 
transportation that takes into account possible constraints on the rate 
of Western coal development. Analysis of Western coal transporta- 
tion costs reveals a wide variation in railroad transportation rates. 
Rates in 1975 for shipments from the Powder River Basin to 
destinations north of Chicago or west of the Mississippi River were 

roximately 7.4 mills per ton-mile; rates for destinations south of 

icago and east of the Mississippi were about 9.3 mills per ton-mile. 
Railroad transportation costs, expressed in constant dollars, are 
projected to increase at 3 percent per year. Information provided by 
this study should assist government regulatory bodies and electric 
utilities and industrial companies in evaluating alternative sulfur 
dioxide control strategies. 


47348 (CONF-7609132—, pp 195-215) Coal as a raw material 
for the chemical industry. Davis, H.G. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

It takes many large coal conversion plants to make a large 
dent in our total energy requirement. The 30,000 MAF ton per day 
sag described supplies 440 billion Btu/calendar day or 161 trillion 

tu per year. This is about 0.2% of our present total US energy 
requirement. Five or ten such plants get us into the range of energy 
production where nuclear fission reactors now are important but still 
a small percentage of the total. But the same five or ten plants, be 
they gasification, ne solvent-refining, pyrolysis, or hy- 
drocarbonization, could be major suppliers of all the so-called petro- 
chemicals. So if fuel uses continue to erode the chemi raw 
material supply, if coal does not step in to replace and oil now 
used for fuel, perhaps coal can supply the chemi directly. Ulti- 
—, coal will supply a large proportion of both fuels and raw 
materials. 


47349 (CONF-7609132—, pp 216-228) Alternate energy sources. 
Kyle, M.L. 1976. 

From 4. annual Illinois enerey conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

Most le are aware of the problems attendant in increas- 
ing utilization of our national coal reserves. We need more people, 
more capital, more railroads, and better technology. If we view the 
other energy options, however, the problems seem equally severe. 
Our energy options are limited. This nation will rely more heavily 
on imported oil until our coal and nuclear capabilities are increased. 
This will not be easy, but there does not seem to be any alternative 
energy options significantly changing this conclusion. The problems 
involved in meeting our energy needs are too broad for technologists 
to solve. The public and our political system must become involved. 
Until we have set goals and outlined means for achieving those 
goals, the present state of confusion in energy will continue to exist. 
A satlons! energy policy would also bring to focus many of the 
nontechnical issues involved in bringing supply and demand in 


47350 (CONF-7609132—, pp 245-251) Economic outlook for 
Illinois coal. Wilson, W.W. 1976. 
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From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

The opinion is expressed that Illinois has become a test case 
for the nation’s energy and environmental futures. The state has been 
involved in the development of nuclear energy from the beginning 
and in the work on coal gasification, flue gas desulfurization, and 
combustion of high-sulfur coals. Forecasts of anticipated develop- 
ments are included. (EJH) 


47351 (CONF-7609132—, pp 264-270) Social impacts of coal 
development: who pays, who profits. Schechtman, M.D. 1976. __ 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

It is pointed out that most of the economic and socia! benefits 
from expanded coal production go to the commercial and banking 
centers and do not accrue to the counties and people who produce 
the coal and the communities that suffer the external costs and 
problems that continue long after —= has ceased. Particular 
attention is given to personal injuries resulting from mining. (EJH) 


47352 (NP—22048) Mine development for the coal 
industry during the next decade. Wilson, W.W. (Continental Illinois 
National Bank and Trust Co., ee, (USA)). 1 Mar 1976. 17p. 
Energy Administration, Washington, DC. 

Some important aspects of the domestic coal industry's ability 
to finance the new mining capacity anticipated to be constructed 
during the next decade are considered. The intent is to disclose 
inpetionets to this new development that relate principally to 
capital inadequacies, as well as opportunities for governmental initia- 
tives which could help stimulate coal development. 


47353 (PB—261278) Historical trends in coal utilization and 
supply. Open file Gordon, R.L.; Schenck, G.H.K. (Pennsyl- 
vania State Univ., University Park (USA). t. of Mineral Eco- 
nomics). Aug 1976. 631p. NTIS, PC A99/MF AOI. 

This report examines in considerable detail the historical 
behavior of coal consumption, the forces that are affecting prospec- 
tive a use and various scenarios of future consumption in selected 
markets. 


47354 Economic impact of developing Alaskan coals. Ryan, I.E. 
p 119-128 of In Focus on Alaska’s coal 1975. Rao, P.D.; Wolff, 
.N. (eds.). Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The history of coal mining in Alaska is reviewed as well as its 
economic impact. Predictions concerning the development of the 
Alaskan coal industry are included as well as forecasts about the 
effect of other developing industries on the Alaskan economy. (EJH) 


47355 Changing economics of Alaskan coals. Bottge, R. (Bureau 
of Mines, Juneau, AK). pp 139-149 of In Focus on Alaska’s coal 
1975. Rao, P.D.; Wolff, E.N. (eds.). Fairbanks, AK; University of 
Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The increase in energy prices in the United States has gener- 
ated a renewed interest in A ‘s coal. The changing economics of 
Alaska coal are discussed on the basis of estimating the cost of 
producing one million tons of coal annually in four different areas of 
Alaska, to project these costs to 1978, and to compare them with the 
estimated cost of producing oil and gas. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 47282, 47290, 47313, 47317, 
47368, 50104 ; 


47356 (CONF-770210—5) Polycyclic aromatic hydrocarbons and 
the Oak Ridge National ‘s experimental coal program: 
the hazards. Forrester, R.C. III; Cochran, H.D.; Bolton, 


N.E. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 16p. Dep. NTIS, PC A02/MF AOl. 

From A.A. advancement of science conference; Denver, 
Colorado, United States of America (USA) (20 Feb 1977). 


ne a iques for the liquefaction or gasifica- 
tion of coal are being deve! at the Oak Ridge National - 
tory and elsewhere. Although different in many other respects, all 
coal conversion processes produce a liquid effluent comprising a 
complex mixture of hydrocarbons. Such mixtures invariably contain 
ignificant amounts of polycyclic, aromatic compounds, some of 
which are known to be highly active carcinogens. The underlyi 

philosophy that has been sdopted for the protection of persoanal 
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involved in experimental coal processing operations is defined, and 
procedures that have been instituted to govern the conduct of such 
pe greee ay work and handling of associated coal-derived liquids 
are de’ 


47357 (CONF-7609132—, ie 2 a Health effects of the 
fossil-fuel energy system. Shy, C 

From 4. annual Illinois energy ae Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

The health effects related to ambient and near-ambient con- 
centrations of sulfur oxides and particulate matter are summarized in 
a table. The concentrations of pollutants cited in the table are still 
exceeded on many days in many places in the US, particularly in the 
densely populated northeast. The health effects described in this 
section represent very significant public health problems, including, 
as they do, excess deaths in chronically ill persons, increased risk of 
chronic disabling respiratory disease in adults, and excess acute 
respiratory illnesses in children. The sum of evidence from this 
overall body of literature suggests that fossil fuel energy systems 
have been and are significant sources of public health concern. 
There is every justification for reducing emissions of sulfur oxides 
from new and existing large power plants, particularly in the eastern 
US. To the extent that the US is forced to rely on more coal 
combustion for its energy supply, control of sulfur oxide emissions 
from power plants should become increasingly better. Thus, while 
technology may tell us what is possible to achieve in terms of energy 
supp ply, health considerations must tell us what is necessary to 

eve in terms of emission control. There is no evidence we can 
relax our existing air quality standards to accommodate energy 
om without significantly jeopardizing the health of the public. 32 
references. 


47358 (UR—2490-1106) Report of the Health Effects Committee 
ERDA workshop on the health effects of trace contaminants from coal 
combustion. (Rochester Univ., N.Y. (USA)). Sep 1976. Contract EY- 
— 31p. (CONF-7609130—1). Dep. NTIS, PC A03/MF 
AOl. 

From Workshop on the health effects of trace contaminants 
from coal combustion; Knoxville, Tennessee, United States of Amer- 
ica (USA) (Sep 1976). 

An ERDA Workshop was convened to examine known and 
potential health and environmental effects of coal combustion due to 
the so-called trace contaminants and to identify research require- 
ments and priorities. The trace contaminants constitute a wide 
variety of inorganic and organic substances ordinarily obscured by 
the generic classification of major pollutants e.g., sulfur oxides, 
oxidants, etc. The Workshop approached the problem from four 
viewpoints: (a) characterization and measurement, (b) transport, (c) 
ecological effects and (d) health effects. The report of the Health 
Effects Committee made a number of specific recommendations for 
needed research and concluded that there is presently an inadequate 
data base for determining the toxic hazards of either the trace 
organic or inorganic compounds although several substances were 
cited as potential problems, viz., Ni, Cd, Cr(VI), As(III), F, certain 
polycyclic hydrocarbons, and radionuclides, e.g., 7**Ra. 


47359 Sulfur pollution and emission charges. Wilson, R. (Har- 
vard Univ., Cambridge, MA). pp 239-266 of In Aspects of energy 
conversion. Blair, I1.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1976). 

Sulfur is not the only problem with coal burning; the particu- 
lates in the smoke and emission of trace amounts of mercury, radium, 
thorium, and other elements detrimental to the atmosphere also pose 
health hazards. This paper is, however, confined to discussing the 
hazards of sulfur emission, and does so under the following topics: 
epidemiology of sulfur pollution; estimating the hazards; fuel-switch- 
ing possibilities; importance of forecasting and assessing weather 
conditions; possibility of taxing polluters; and some interstate prob- 
lems. 


47360 Reduction of the gas contents of a worked seam by meth- 
ane drainage. Paul, K. Glueckauf: 112: No. 20, 1170-1172(Oct 1976). 
(In German). 

4 figs. 

The basis of preliminary methane drainage in workings is 
described, preliminary drainage trials, experience gained while drill- 
ing and sealing boreholes, measuring devices for drainage results as 
well as the evaluation of results of the preliminary drainage are 
reported on. During the preliminary drainage in the German coal 
districts drainage degrees from 10 to 35% have been achieved up to 
now. 


47361 Assessment of dosimetry requirements and techniques for 
measuring polycyclic aromatic hydrocarbons. Hawthorne, A.R.; Gam- 
mage, R.B.; Simpkin, D.J. (Oak Ridge National Lab., TN). —. 

Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 684-689(Mar 1977). 


COAL AND COAL PRODUCTS 4901 


From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

With the increased use of coal conversion processes, there 
will be a concomitant increase in the amount produced of polycyclic 
aromatic hydrocarbons (PAH), which possess carcinogenic/muta- 
genic properties. This paper reviews some new techniques which 
may prove of value in PAH dosimetry. Emphasis is given to the 
second derivative spectrometer. Another promising instrument for 
real-time monitoring is the portable mass spectrometer. (DLC) 


47362 Determination of combustible volatile matter in coal mine 
roadway dusts by backscatter of x rays from a radioisotope source. 
Ailwood, C.R. (Dept. of Mines, Sydney); Bunch, K.; Fookes, R.A.; 
Gravitis, V.L.; Watt, J.S. Australas. Inst. Min. Metall. Proc.; No. 261, 
47-51(Mar 1977). 

The combustible volatile matter in coal mine roadway dusts 
(CVM) has been determined using x-ray backscatter techniques. The 
correlation between x-ray and chemical techniques is reasonably 
good for the 92 samples from collieries on the Bulli seam, and the 
maximum error expected at the maximum level of 11.5 weight 
an CVM permitted in the N.S.W. Coal Mines Regulation Act, 

1912, as amended, is about +- 2.5 weight t. This x-ray 
technique can be used only when the combustible volatile content of 
the coal matter (cvm) varies within a limited range, and a separate 
calibration is required for each coal seam. Portable equipment based 
on a radioisotope x-ray source and digital ratemeter makes possible 
simple and rapid analysis, and with adaptation to use in coal mines 
should lead to much more comprehenaive testing of roadways and 
hence improved overall prevention of coal dust explosions. 


REGULATIONS 


REFER ALSO TO CITATION(S) 47139, 47297 


47363 Role of the Alaska Division of Geological and Geophysical 
Surveys. Schaff, R.G. (Alaska Div. of Geological and hysical 
Surveys, ae pp 88-92 of In Focus on A 


(1975). 


‘s coal 1975. Rao, 
Wolff, E.N. (eds.). Fairbanks, AK; University of Alaska 


From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

Comments are presented on the needs of the people of Alaska 
in the area of mineral and energy resource exploration and develop- 
ment, and on the role of the State Survey in this milieu of govern- 
ment, private industry, and individual activities. No technical data 
are included. (EJH) 


47364 (CONF-7609132—, me -119) Coal industry: our poten- 
tial and our constraints. Samples, R.E. 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

One class of problems confronting the coal industry cannot be 
solved by the industry. These problems relate to the political, 
economic, and social environment in which the coal industry oper- 
ates. Consequently, any improvement in the situation will involve 
the efforts of many people. (EJH) 


47365 (CONF-7609132—, pp 235-239) Legislation and creation 
of a state energy policy. Kilpatrick, N. (Surface Mining Research 
Library, Charleston, WV). 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

It is pointed out that Illinois has the largest coal reserves of 
any state east of the Mississippi River. Both surface and under- 
ground mining methods are used. It is one of the few states with an 
established energy policy. It is recommended that a national policy 
needs to be formulated. (EJH) 


47366 (E—77-10134) yoy ee of Landsat-2 data to the — 
mentation enforcement of the Pennsylvania Surface 
servation and Reclamation Act. Progress report 19 Dec-19 Mar om. 
Russell, O.R. (Earth Satellite — Washington, D.C. (USA)). 19 
Mar 1977. Contract NASS5-21998. 6p. (C—1037-2-8). NTIS, PC 
A02/MF AO1. 

NONE 


47367 Federal surface mining regulations, Sarella, L. (Geologi- 
cal Survey, Menlo Park, Ale RP 158-163 of In Focus on Alaska’s 
coal 1975. Rao, P.D.; Wolff, E.N. (eds.). Fairbanks, AK; University 
of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 
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See CONF-7510165—. 

One of the most important recent developments on Federal 
coal in the continental U.S. and Alaska took place with the Secre- 
tary of the Interior issuing proposals in the September Sth issue of 
the Federal Register. These apply to all phases of coal exploration 
and mining, and will include pre-lease planning and environmental 
analysis, prospecting, exploration, production, processing, reclama- 
tion, and abandonment of mines. 


47368 Alaskan coal-mining laws and regulations. Conwell, C.N. 
(Alaska Div. of Geological and Geophysical Surveys, ar 
164-167 of In Focus on Alaska’s 1975. Rao, P.D.; Wolff, E. 
(eds.). Fairbanks, AK; University of Alaska (1975). 

From Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 

See CONF-7510165—. 

The coal-mine safety regulations are administered by the 
Alaska Division of Geological and Geophysical Surveys. The regu- 
lations are taken from the Alaska Administrative Code and are 
printed in a state publication: ‘State of Alaska Mine Safety and 
Conservation Regulations” Section II AAC 44.008 of the code 
provides that: --the code of Federal Regulation Title 30, parts 211 
and 216 are adopted by reference and made a of this chapter. 
This means that the State follows the Federal le. In general the 
coal-mine safety record in has been good, in spite of a very 
harsh working environment. When compared to the national aver- 
ages for coal mine safety, the number of man hours lost has been 
both above and below national averages. There has only been one 
mine fatality in the past 10 years. In the one fatality, a foreman was 
crushed between two bull dozers. 


47369 Impact of environmental regulations on mining. Lantz, 
E.L. Min. Congr. J.; 48-51(Nov 1975). 

In mining, smelting and refining operations, there are many 
governmental apy am existing and proposed, which relate di- 
rectly or indirectly to the impact on the environment. Each of these, 
such as surface mining and reclamation, waste disposal, air and water 

llution, could easily be the subject of several articles. Consequent- 
y, these comments are limited to an overview of the National 
Environmental Policy Act (NEPA), the resulting Clean Air Act of 
1970 and the Water Pollution Control Act Amendments of 1972. 
The author points out that the marginal costs of pollution abatement 
increase greatly as higher levels of reduction are required and 
recommends that the “cost vs benefit” principle be applied in deter- 
mining abatement goals. (LTN) 


PETROLEUM 


REFER ALSO TO CITATION(S) 47520, 47526, 48937, 48943, 49003 


47370 (CONF-7510164—) Research on petroleum, natural gas, 
and oil shale: the university's role. (Colorado School of Mines, 
Golden (USA)). Apr 1976. 79p. Dep. NTIS, PC AO5/MF AOI. 

From Workshop on research on petroleum, natural gas, and 
oil shale--the university’s role; Golden, Colorado, United States of 
America (USA) (20 Oct 1975). 

Objectives of this workshop were to identify possible areas of 
constructive research in petroleum, natural gas, and oil shale devel- 
opment, production, and utilization that can be carried out best in 
universities. Eight papers and several discussions are included. Sepa- 
rate abstracts were prepared for four papers. (DLC) 


47371 Energy and the oil industry. Garner, P.J. (Univ. of Bir- 
mingham, Eng.). pp 201-215 of In Aspects of energy conversion. 
Blair, 1.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1976). 

The role of the petroleum industry in the UK energy situation 
is discussed. The author suggests ammonia (manufactured from air, 
water, and electrical energy from nuclear power plants) as one 
solution to the energy problem. (LK) 


RESERVES 
REFER ALSO TO CITATION(S) 47658 


47372 European north of the USSR--a new major oil and gas 

base. Vasserman, B.Ya.; Zabrodotskii, N.T.; Churilov, 
L.D.; Sheremeta, O.0.; Leshchenko, V.E. (Ukhtinsk TGU, USSR). 
Geol. Nefti Gaza; No. 6, 18-24(1976). (In Russian). 

The Pechova river basin between the Timan ridge and the 
Northern Urals is known as the Timan-Pechova oil and gas-bearing 
province. It includes the huge Vuktyl gas and gas condensate deposit 
and the Usinsk oil field. Many new deposits have been discovered. It 
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is planned to bring eventually the production of oil in the province 
to 25 Mt and of gas to 22 Gt per annum. 


47373 Problems of economic evaluation of geological exploration 
work for oil and gas. Vesnina, T.L. (VIEMS, USSR). Geol. Nefti 
Gaza; No. 6, 31-39(1976). (In Russian). 7 

Results of operational economic analysis of geological explo- 
ration work for oil and gas are presented. The final data are on 
three indices: area of the petroleum and gas region, its initial poten- 
tial reserves, and the depth at which the oil-bearing horizon is 
situated. Using these parameters, the possibility exists to calculate 
the increase in gas reserves in the anticline-tpye traps and the 
amount of deep drilling necessary to transfer these reserves into 
commercial categories. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 47458, 47531, 47532, 47533, 
47534, SO111, 50113, 50114, 50115, 50116, 50117, 50118, 50119, 
50120, 50122, 50132, 50133, 50134, 50135, 50137 


47374 Introduction to geophysical prospecting. Dobrin, M.B. 
New York; McGraw-Hill Inc. (1976). 639p. 

This book deals with geophysical methods for oil and mineral 
exploration. The methods include seismic, gravity, magnetic, and 
electrical prospecting. Three entirely new chapters are included in 
this edition on acquisition of seismic data at sea, seismic data en- 
hancement in digital processing centers, and direct detection of 
hydrocarbons using seismic data. (DLC) 


47375 Canada's continental margins and offshore petroleum ex- 
ploration. Yorath, C.J.; Parker, E.R.; Glass, D.J. (eds.). Calgary, 
Alberta; Canadian Society of Petroleum Geologists (1975). 899p. 
(CONF-7409163—). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

Forty-nine papers are presented on Atlantic facing margins, 
Baffin Bay margins, Arctic Ocean margins, Pacific facing margins 
and engineering and environmental studies. A separate abstract was 
prepared for each paper. (JRD) 


47376 Marine geological and geophysical studies of the Florida- 
Blake Plateau-Bahamas Area. Sheridan, R.E.; Osburn, W.L. (Univ. 
of Delaware, Newark). pp 9-32 of In Canada’s continental margins 
and offshore petroleum exploration. Yorath, C.J. (ed.). Calgary, 
Alberta; Canadian Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

Marine seismic refraction and reflection profiles correlated 
with deep wells on land reveal that the Blake Plateau is underlain by 
7 to 11 km. of Jurassic and younger carbonates and evaporites, with 
some terriginous sediments. Rock dredges and cores show that the 
area is bordered by an apparently continuous reefal complex of 
Cretaceous and earlier age which extends from the Blake Escarp- 
ment through the Bahamas and Cuba to the West Florida Escarp- 
ment. JOIDES drilling on the Blake Plateau indicates that the 
Tertiary sedimentary section is abbreviated due to the erosional 
sweeping of the Gulf Stream. JOIDES Deep Sea Drilling Project 
results and more recent piston coring reveal a complex Cenozoic 
history of ——- and turbidite deposition in the Blake-Bahama 
Basin and on the Blake Outer Ridge. Contour currents apparently 
built the Outer Ridge then shifted deposition west of the ridge into 
the basin in the Late Miocene. The origin of the basement under the 
Blake Plateau and Bahamas is still unknown from direct evidence. 
Indirect geophysical evidence, including magnetic anomalies, grav- 
ity anomalies, and Rayleigh Wave disperson data, suggest the possi- 
bility that the basement is about 10 km deep and of intermediate 
density and seismic velocity. Such a crust might be correlated with 
that of the present Red Sea, and the Blake Plateau-Bahamas crust 
could be interpreted to have formed in a similar way in the Jurassic, 
or possibly the Triassic, as North America and Africa rifted apart. 
Basement faulting associated with the rifting and plate rotation of 
North America controlled the formation and subsidence of the deep 
geosynclinal basin under the Blake Plateau. 


47377 Paleogeography and sedimentation in the upper Paleozoic, 
eastern Canada. Howie, R.D.; Barss, M.S. (Geological Survey of 
Canada, Dartmouth, Nova Scotia). pp 45-57 of In Canada’s conti- 
nental margins and offshore petroleum exploration. Yorath, C.J. 
17 Naan Alberta; Canadian Society of Petroleum Geologists 

From Continental margins and offshore petroleum explora- 
tion conference; Cal , Canada (29 Sep 1974). 

See CONF-7409163—. 

The continental! collision of Africa with North America and 
Europe during late Paleozoic time resulted in uplift, folding, faulting 
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and granitic intrusion in an area of over 300,000 square miles in the 
Atlantic provinces, Gulf of St. Lawrence and continental shelf east 
of Newfoundland and Nova Scotia. As the Acadian orogeny waned, 
the highly fractured basement of the Acadian Orogen subsided, 
forming a complex series of northeast-trending horst and graben 
structures known as the Fundy Epieugeosyncline. This lens-shaped 
basin extends from the Bay of Fundy to White Bay in northern 
Newfoundland. Late Middle Devonian to Tournaisian piedmont and 
fluvio-lacustrine sediments of the Horton Group covered and partial- 
ly filled depressions on the uneven surface of the Orogen. During 
Late Tournaisian and Visean time, the area continued to 
subside, permitting the advance of the Windsor sea that was possibly 
an extension of the Visean sea of northwestern Europe. Restricted 
circulation of this sea in eastern Canada resulted in the accumulation 
of thick deposits of Windsor Group evaporites. In Late Visean-Early 
Namurian time, renewed compression (the Maritime Disturbance) 
terminated marine deposition. From Early Namurian, through West- 
phalian, Stephanian and into Wolfcampian time, fluviatile, flood 
plain, lacustrine and swamp environments accumulated thick depos- 
its of red and grey clastics, coal and minor carbonates of the Canso- 
Riversdale and Cumberland-Pictou Groups. 


47378 Paleogeography and sedimentation in the Mesozoic and 
Cenozoic, southeastern Canada. Jansa, L.F.; Wade, J.A. (Geological 
Survey of Canada, Dartmouth, Nova Scotia). pp 79-102 of In 
Canada’s continental margins and offshore petroleum exploration. 
Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society of Petroleum 
Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

Sedimentary rocks and sediments, representing seven systems 
from Late Devonian to Pleistocene are found offshore from Nova 
Scotia and Newfoundland. They reach a thickness of more than 12 
km and overlie a metasedimentary and igneous basement complex 
from late Precambrian to Devonian in age. In the early Mesozoic, 
the portion of Pangaea occupied by the modern Atlantic continental 
margin of Canada was emergent and undergoing erosion in a hot and 
arid climate. During the Triassic, precursor stresses to continental 
breakup resulted in the development of linear troughs along the 
southeastern edge of the Appalachian Orogen which were initially 
filled with red continental clastics. Progressive subsidence permitted 
connection with the Tethys, resulting in evaporitic conditions which 
persisted into the Early Jurassic. In middle Early Jurassic a major 
transgression was initiated, which, by Late Jurassic time had spread 
the sea to within fifty miles of the south coasts of Nova Scotia and 
Newfoundland and resulted in the deposition of thick sequences of 
clastics an. carbonates. South of Nova Scotia, sea floor spreading 
began in the early Middle Jurassic initiating the development of the 
modern Atlantic Ocean Basin. This area was connected, via a 
narrow seaway across the northern Grand Banks, to a developing 
basin east of Newfoundland. In tne Early Cretaceous, a second stage 
of plate decoupling occurred with the Iberian Peninsula moving 
away from the eastern Grand Banks. This resulted in uplift, mild 
deformation, and some erosion of Jurassic strata across the Grand 
Banks, while Lower Cretaceous paralic sequences were deposited in 
the adjacent depositional areas. 


47379 Mesozoic and Cenozoic stratigraphy of the Atlantic conti- 
nental margin, eastern Canada. Gradstein, F.M.; Williams, G.L.; 
Jenkins, W.A.M.; Ascoli, P. (Geological Survey of Canada, Dart- 
mouth, Nova Scotia). pp 103-131 of In Canada’s continental margins 
and offshore petroleum expioration. Yorath, C.J. (ed.). Calgary, 
Alberta; Canadian Society of: Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

Eighteen exploratory wells drilled on the Scotian Shelf, the 
Grand Banks and the Labrador Shelf furnish the data for the 
account of the history of Canada’s Atlantic continental margin since 
Triassic time. A rich microfossil record supports a refined bio- 
stratigraphic subdivision of the Mesozoic and Cenozoic rocks, which 
indicates that sedimentation took place on the Atlantic continental 
margin at one locality or another from Triassic to Quaternary time. 
An appendix lists Middle Triassic to Pliocene-Pleistocene dinoflagel- 
late-spore zones and assemblages, Pliensbachian to Pliocene-Pleisto- 
cene foraminifer-ostracod assemblages, and Late Tithonian and Va- 
langinian calpionellid assemblages. The composite chronostratigra- 
phic succession from the eighteen wells is virtually complete and 
over 30,000 feet thick. Hiatuses occur in many wells but none 
extends over the entire region. The most important is the unconfor- 
mity beneath the Late Albian-Coniacian transgression across the 
Avalon Uplift, the hiatus at the Cretaceous-Tertiary contact encoun- 
tered everywhere on the Grand Banks and the Berriasian-Valangin- 
ian hiatus of the western Scotian Shelf. Triassic and pre-Pliensba- 
chian rocks are non-marine to marginal marine, Pliensbachian-Tith- 
onian and Lower Cretaceous rocks are mostly shallow marine, 
Upper Cretaceous rocks are mostly open marine and Cenozoic strata 
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are deep to shallow marine. The rates of subsidence and sedimenta- 
tion calculated for four wells did not exceed 10 cm/1000 y. 


47380 Geology of the West Sable structure. Smith, H.A. (Mobil 
Oil Corp., Houston, TX). pp 133-153 of In Canada’s continental 
margins and offshore petroleum ——— Yorath, C.J. (ed.). 
Calgary, Alberta; Canadian Society of Petroleum Geologists (1975). 


From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

The West Sable structure is a domal feature developed above 
a salt diapir. It is located at the western tip of Sable Island, 180 mi 


(290 km) southeast of Halifax, Nova Scotia. A total of eight wells 
have been drilled on the feature by Mobil Oil Canada, Ltd. and 
Texas Eastern Exploration of Canada, Ltd. Six tests are — 
oil and gas wells, one is a suspended gas well and the last well in the 
program, Sable Island 6H-58, is dry and abandoned. All wells drilled 
subsequent to Mobil-Tetco Sable Island E-48 have thinner pay 
sections than this discovery. The dry gas, oil and gas/condensate 
zones at Sable Island E-48 and 1H-58 are located in Dawson Canyon 
and Logan Canyon sandstones of Late and Early Cretaceous age. At 
Sable Island 0-47, a gas-bearing zone was contacted in a Jurassic 
sandstone. The fluid content of the reservoirs has been confirmed by 
numerous production and drillstem tests. Paleoecological studies 
suggest shallow-water deposition for the reservoir sandstones. The 
doming and faulting of the productive beds was the result of salt 
diapirism in Late Cretaceous-Early Tertiary times. 


47381 Geology of the Laurentian Fan and the Scotia Rise. Par- 
sons, M.G. (Imperial Oil Ltd., Calgary, Alberta). pp 155-167 of In 
Canada’s continental margins and offshore petroleum exploration. 
Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society of Petroleum 
Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

The geology of the Laurentian Fan and the Scotia Rise is 
analyzed largely from geophysical surveys conducted in 1972 and 
1973 for Imperial Oil Limited. The basinward portion of the rise is 
an area of mappable oceanic crust with little or no structure in the 
sedimentary cover. Shelfward from identifiable oceanic basement is 
a highly structured wedge of thick sediments that has been identified 
by previous investigators as the “ridge complex.” This zone is 
characterized by detached structures in the form of shallow, Early 
Tertiary slump features, deep Lower Cretaceous anticlines, and salt 
and shale diapirs that probably originate from Lower Jurassic eva- 
porites. Cenozoic submarine canyons that carve channels in rocks as 
old as Eocene have been recognized. There is a Mesozoic deposi- 
tional center south of Sable Islaud, while the Cenozoic depositional 
centre is close to the modern Laurentian Fan. Six seismic sections 
and five maps are the principle documentation of the geology of the 
area. The best hydrocarbon prospects are in Lower Cretaceous 
anticlines, where the play is deeper than 20,000 ft and in water 
depths in excess of 10,000 ft. 


47382 Cretaceous Petrel Limestone of the Grand Banks, New- 
foundland. Swift, J.H. (Amoco Canada Petroleum Co. Ltd., Calgary, 
Alberta); Switzer, R.W.; Turnbull, W.F. pp 181-194 of In Canada’s 
continental margins and offshore petroleum exploration. Yorath, C.J. 
(ed.). Calgary, Alberta; Canadian Society of Petroleum Geologists 
(1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

The Petrel Limestone is a consistent geological and geophysi- 
cal marker unit of Cretaceous age which is present in the Grand 
Banks area, south of Newfoundland, on the eastern North American 
continental shelf. The Petrel Limestone most commonly consists of 
microcrystalline limestone of an apparent outer-shelf environment of 
deposition. It is locally more than 400 ft. thick. The limestone 
overlies the marginal to shallow marine "Eider Unit” sands or 
locally the “Heron Limestone” and is overlain by an unnamed 
marine shale section. As determined by high magnifications provided 
by the scanning electron microscope, the primary constituent of the 
limestone is coccolith plates derived from the exoskeletons of calcar- 
eous algae. While wireline logs commonly indicate the presence of 
substantial porosity in this limestone unit, examination by binocular 
microscope indicates nearly an entire lack of visual porosity. Anal- 
ogy is drawn with the Danian “chalk” reservoirs of the North Sea 
which derive productive capacity primarily from fracturing within a 
similar limestone sequence and it is suggested that the Petrel Limes- 
tone could provide potential for hydrocarbon accumulation. 


47383 Late quaternary deep water sedimentation off Nova Scotia 
and western Grand Banks. Piper, D.J.W. (Dalhousie Univ., Halifax, 
Nova Scotia). pp 195-204 of In Canada’s continental margins and 
offshore petroleum exploration. Yorath, C.J. (ed.). Calgary, Alberta; 
Canadian Society of Petroleum Geologists (1975). 
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From Continental margins and offshore petroleum explora- 
tion conference; Cal; , Canada (29 Sep 1974). 

See CONF-7409163—. 

Five facies are recognized in Late Quaternary sediments on 
the Nova Scotian slope and rise: (1) Holocene muds, with several 
owe biogenic carbonate, and occasional turbidite sands; (2) Early 

lolocene mud turbidites; (3) Late Wisconsin red clay, sometimes 
with abundant silt laminae; (4) Late Wisconsin thin turbidite sands 
and interbedded red mud; (5) Late Wisconsin sandy pebbly mud. A 
sixth facies, channel filling thick sands and gravels, known from the 
Laurentian Fan, is inferred. In the Laurentian Fan, facies 3, 4 and 6 
extend to the present sediment surface, suggesting turbidity current 
deposition throughout the Holocene. Facies 1 is reduced or absent. 
The relationship of facies 3 to major channels on the fan suggests it 
is turbidite. Turbidity currents on the Laurentian Fan were initiated 
by slumping on the upper slope; this process, and rip currents in 
submarine canyon heads, probably initiated turbidity currents on the 
Scotian slope. Glacial ice in the Laurentian Channel supplied large 
amounts of sediment to the upper Laurentian Fan. Similar material 
was ice rafted westwards along the Scotian slope. Off the western 
Grand Banks, the only red Laurentian Channel sediment is very fine, 
ow ~—eeaaes in direct hyperpycnal flow of meltwater from 

ice sheet. 


47384 East Greenland continental margin. Johnson, G.L. (Office 
of Naval Research, Arlington, VA); McMillan, N.J.; Egloff, J. pp 
205-224 of In Canada’s continental margins and offshore petroleum 
exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society 
of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Colgary, Canada (29 Sep 1974). 

See CONF-7409163—. 


The continental margin of East Greenland consists of a pro- 
led Tertiary sequence overlying Mesozoic and probable Paleozo- 
ic strata. On the basis of aeromagnetic data, coast-parallel Mesozoic 
grabens are believed to be present beneath the continental shelf east 
of Jameson Land. In the Late Jurassic, rifting of a pre-existing 
shallow marine basin commenced. This basin occurs beneath the 
continental shelves of Norway and Greenland. Fluctuations of sea 
level, resulting in transgressions and regressions, persisted through- 
out the Mesozoic. An o seaway between the North Sea and the 
East Greenland Mesozoic basin apparently existed during Late Per- 
mian, Early Jurassic and Cenomanian times. Petroleum prospects 
appear favorable beneath the Greenland continental shelf. 


47385 Sedimentary basins of the submarine margin of north 
Europe and their oil and gas prospects. Lebedev, L.I.; Eremenko, 
N.A.; Grdzelov, L.O.; Korsakov, O.D. pp 257-265 of In Canada’s 
continental margins and offshore petroleum exploration. Yorath, C.J. 
is Alberta; Canadian Society of Petroleum Geologists 

From Continental margins and offshore petroleum explora- 
tion conference; oie. Canada (29 Sep 1974). 

See CONF-7409163—. 

Evidence is presented to show that within the submarine 
margin of northern Europe, a number of sedimen basins are 
present which are different in their attitude relative to the shelf, 
which have a differing earth crust make-up, a different character of 

ine basement, and different age of the sedimentary mantle, 
etc. These basins have different oil and gas potentials. Their charac- 
teristics are summarized in a table. 


47386 Geological outline of the Norwegian continental 
between 60° and 68° north. Sundvor, E. (Univ. of Bergen); Nysaether, 
E. 267-281 of In Canada’s continental margins and offshore 
petro exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadi- 
an Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Cal, , Canada (29 Sep 1974). 

See CONF-7409163—. 

Geophysical observations over the Norwegian continental 
margin between 60° and 68°N have revealed the existence of an 
elongated north-northeast trending sedimentary basin that seems to 
be a continuation of the North Sea Basin. The basin is bounded 
the east by the metamorphic rocks of the Norwegian Caledonides 
eS Oe ere Se Gas ean the Jan Mayen 
Fracture Zone Refraction seismic measurements give thicknesses of 
up to 4.5 km for sediments with less than 3.9 km./sec velocities. The 
age of these sediments is thought to range from Jurassic through 

ertiary. This compares with a maximum 10 km thickness to mag- 
netic basement as indicated by ae ic measurements, the 
balance probably being represented by Triassic and older sediments. 


47387 Sedimentary rocks dredged from the southwest Greenland 
continental margin. Johnson, G.L. (Office of Naval Research, Ar- 
lington, VA); McMillan, N.J.; Rasmussen, M.; Campsie, J.; Dittmer, 
F. pp 391-409 of In Canada’s continental margins and offshore 
petroleum exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadi- 
an Society of Petroleum Geologists (1975). 
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From Continental margins and offshore petroleum explora- 
tion conference; Calgary. Canada (29 Sep 1974). 

See CONF-7409163—. : 

A series of dredge hauls containing sedimentary rocks was 
obtained from the southwestern Greenland continental margin. The 
evidence provided by these samples extends shallow marine Tertiary 
sediments southward along the entire southwestern margin of 
Greenland. The presence of reworked Mesozoic and upper Carbon- 
iferous material indicates that rocks of these ages were at one time 
exposed to erosion in the area. 


47388 Aeromagnetic reconnaissance of Davis Strait and adjacent 
areas. Hood, P.; Bower, M. (Geological Survey of Canada, Ottawa). 
pp 433-451 of In Canada’s continental margins and offshore petro- 
ieum exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian 
Society of Petroleum Geologists yn | 

From Continental margins and offshore petroleum explora- 
tion conference; Cal , Canada (29 Sep 1974). 

See CONF-7409163—. : é 

A low-level aeromagnetic reconnaissance of the Davis Strait 
area has been carried out as part of a co-operative aeromagnetic 
project between the National Aeronautical Establishment and the 
Geological Survey of Canada in order to throw additional light on 
the geological history of the region. The basaltic lavas in Davis 
Strait produce sharp distinct anomalies which alternate positively 
and negatively with an amplitude of several hundred gammas. Using 
this pattern of recognition criterion it has been deduced that a 
considerable area of basalt exists offshore in Davis Strait being much 
— in area than that exposed onshore. A zone of sharp anomalies 
strikes in a southwesterly direction from Disko Island in west 
Greenland towards Hudson Strait and appears to mark the location 
of a transform fault that formed one arm of an unstable RRF triple 
junction which was active for about 20 million years during the 
Eocene near the entrance to Hudson Strait. Similar unstable RRF 
triple junctions were located in the vicinity of Disko Island and near 
the entrance to Lancaster Sound and the combined effect of these 
was to separate Greenland and Canada by about 400 km. In each of 
the three cases a graben formed one arm of the RRF triple junction. 
The aero: ic reconnaissance also provided definite geophysical 
evidence that Cumberland Sound is a containing more than 8 
km of sediment, and additional total field profiles were obtained to 
better delineate the Melville Bay graben which appears to be an 
aulacogen. The profiles indicate that the Melville Bay graben bends 
sharply to the west at its northern end, south of Cape York 
and continues in the general direction of Smith Sound. As of the 
1974 field —— a more detailed survey was made of a part of 
Smith Sound. The resultant profiles have the typical U form 
of a deep east-southeast strikin, ing graben and in excess of 20 km of 
sediments are present in the graben. 


47389 Geological history of the Northwest Passage. Daae, H.D.; 
Rutgers, A.T.C. (Norlands Petroleums Ltd., Calgary, Alberta). pp 
477-500 of In Canada’s continental margins and offshore petroleum 
exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society 
of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; , Canada (29 Sep 1974). 

See CONF-7409163—. 

The broad structural geology and stratigraphy of the North- 
west Passage is controlled by the Boothia Arch and structural 
depressions on each side, namely, Viscount Melville Sound and 
M’Clure Strait to the west (graben), and Lancaster Sound to the east 
(half-graben). Negative rift movements began during Mesozoic time 
and continued into the Tertiary. Outcrop and well information from 
the islands are related to marine seismic data in the Northwest 
Passage. Paleozoic strata appear to continue off-shore in facies 

redictable from data on the islands. Mesozoic and Tertiary strata, 
wever, are represented b remnants on land but are well 
developed under Lancaster , if low velocity beds present there 
are of these ages. M’Clure Strait also seems to have thicker Tertiary 
and Mesozoic sediments than do the adjacent islands. 


47390 General geological features and possible oil and gas prov- 
inces of the Arctic Basin. Gramberg, I.S.; Kulakov, Yu.N. pp 525-529 
of In Canada’s continental margins and offshore petroleum explora- 
tion. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society of 
Petroleum Geologists (1975). 

From Continental margins and offshore leum explora- 

erence; , Canada (29 Sep 1974). 
See CONF-7409163—. 
Large scale 
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47391 Northwest margin of the Sverdrup Basin. Meneley, R.A.; 
Henao, D.; Merritt, R.K. (Panarctic Oils Ltd., Calgary, Alberta). pp 
531-544 of In Canada's continental margins and offshore petroleum 
exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society 
of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

A tectonically active ridge extends from Prince Patrick to 
Ellesmere Islands and separates the Sverdrup Basin from the Arctic 
Coastal Basin. Major tectonic movements on this ridge took place in 
Late Devonian, Permo-Pennsylvanian, Triassic, Jurassic and Creta- 
ceous times. Along the northwestern marginal ridge, Carboniferous 
sediments lie on marine clastics of Devonian-Silurian age which 
have been intensely deformed. The Carboniferous and Permian 
sections include thick platform carbonates which formed the north- 
western sill to the salt and shale fill of the upper Paleozoic Sverdrup 
Basin. Through Mesozoic time the Sverdrup Basin subsided more 
than the northwestern ridge. The Mesozoic clastic fill of the Sver- 
drup Basin prograded in a northerly direction and only in times of 
maximum regression did coarse clastics reach the northern margin. 
There is no evidence that any significant source of coarse clastics lay 
to the north. The Arctic Coastal Basin is filled with sediments of 
Late Cretaceous to Tertiary age which overlie the Sverdrup Basin 
Mesozoic beds with pronounced angular unconformity along the 
northwestern marginal ridge. 


47392 Hydrocarbon source potential of sediments in the Sverdrup 
Basin. Baker, D.A.; Illich, H.A.; Martin, S.J.; Landin, R.R. (Sun Oil 
Co., Richardson, TX). pp 545-556 of In Canada’s continental mar- 
gins and offshore petroleum exploration. Yorath, C.J. (ed.). Calgary, 
Alberta; Canadian Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

The stratigraphic units penetrated in four Sverdrup Basin 
wells were analyzed geochemically. The similarity in the geochemis- 
try of correlative units from all four wells studied indicates that the 
= eochemical facies are relatively uniform throughout the Sverdrup 

in. The organic richness of all stratigraphic units penetrated is 


more than adequate to be considered potentially productive. The 


stratigraphy represented in the four wells studied has excellent gas 
potential. The presence of amorphous kerogen indicates that several 
of the stratigraphic units penetrated have a good liquid generative 


potential. Within that portion of the basin represented by the four 
wells, the Awingak-Savik intervals have the most consistent poten- 
tial for liquid Gaeen. (IRD) 


47393 Geology of the Lower Cretaceous Parsons Lake gas field, 
Mackenzie Delta, northwest territories. Cote, R.P.; Lerand, M.M.; 
a R.J. (Gulf Oil Canada Ltd., Calgary, Alberta). pp 613-632 of 

‘s continental margins and offshore petroleum exploration. 
Yorath C.J. (ed.). Calgary, Alberta; Canadian Society of Petroleum 
Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

The Parsons Lake gas field is located on the southeastern 
margin of the Mackenzie Basin, within a zone of large down-to-basin 
normal faults that comprise the flank of the Aklavik Arch complex. 
Across the fault zone the Mesozoic and Cenozoic clastic section 
thickens rapidly and ultimately attains a thickness of 30,000 to 40,000 
feet. The stratigraphic column in the Parsons area is comprised of 
Paleozoic carbonates with minor clastics, Upper Jurassic and Creta- 
ceous marine shales containing coastal sandstone wedges, and Terti- 
ary marine shales which grade upward into a complex of coal- 
bearing fluvio-deltaic clastics. The marine shales of the Upper Juras- 
sic (Husky Formation) rest with regional — unconformity on 
early to middle Paleozoic carbonates. Several other unconformities 
within the Cretaceous eoguene add complexity to the stratigraphic 
succession. The Parsons stone of Early Cretaceous (Berriasian 
to pay pone he ~ gl is the principal hydrocarbon reservoir in the 
Parsons The quartzose sandstone is grossly subdivided 
into lower marine, middie non-marine and upper marine members 
which correspond closely with similar units occurring in the correl- 
ative Lower Sandstone and Coal-Bearing Divisions that outcrop in 
northern Richardson Mountains. The local structure in the Parsons 
Lake Field consists of a rollover anticline associated with a large 
listric normal fault. 


47394 Structure of the Queen Charlotte Basin. Stacey, R.A. 
(Dept. of Environment, Ottawa). pp 723-741 of In Canada’s conti- 
nental margins and offshore petroleum exploration. Yorath, C.J. 
Oo Calgary, Alberta; Canadian Society of Petroleum Geologists 
1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Cal , Canada (29 Sep 1974). 

See CONF-7409163—. 


PETROLEUM 4905 


The Queen Charlotte Basin lies on the continental shelf off 
British Columbia, Canada. The basin is 100 km wide between the 
Queen Charlotte Islands and the mainland, and 400 km long between 
southeast Alaska and northern Vancouver Island. Aeromagnetic and 
seismic data, plus geological information from six onshore and eight 
offshore pol» oratory wells, have enabled Shell Canada Ltd. to 
P e an isopach map of the 2 to 3 km of Mio-Pliocene sediments 
which overlie the Eocene Masset volcanics or late Mesozoic volcan- 
ics and sediments. Gravity measurements over the continental shelf 
and adjacent land areas have been reduced to Airy-Heiskanen isosta- 
tic anomalies for T = 30 km and A rho = 0.4 g. cm™®. Interpretation 
of the gravity data in terms of a single density contrast between the 
Mio-Pliocene sediments and the underlying volcanic sequences 
to a basin model up to 2 km shallower than that shown in Shell 
Canada Ltd.'s isopach map for the northern half of the basin, and 
approximately 1 km deeper below the southern part of the basin. 
These discrepancies can be explained if the Pal-Eocene and late 
Mesozoic volcanics which generally floor the basin are underlain by 
dense, volcanic sequences, such as the Karmutsen Formation, in the 
north, and by a predominantly sedimentary sequence, such as the 
Nanaimo Group in the south. Drilling to date >on tested the petro- 
leum potential of the Cenozoic sediments and nothing of economic 
importance has been reported. The knowledge gained from Shell 
Canada Ltd.'s program and the additional information derived from 
the gee data, suggest future exploration should be concentrated 
in the southern part of the Queen Charlotte Basin where late 
Mesozoic por col may have hydrocarbon potential. 


47395 Icebergs and drilling operations. Ainslie, A.; Duval, J. pp 
841-852 of In Canada’s continental margins and offshore petroleum 
exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society 
of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; ery om Canada (29 Sep 1974). 

See CON 


A research and , = OE program is described which 
resulted in the development of methods for carrying out drilling 
operations in waters where icebergs are present. The scope of the 
work is large, and the description is general rather than technically 
detailed. It is intended as an example of how research and planning 
can provide new techniques and equipment by the time they are 
needed, so as to avoid the costly mistakes which can easily be made 
in new operating regions. Except where stated in the list of refer- 
ences, all the work described was carried out for TOTAL (Eastcan 
Exploration Limited) by MAREX (Marine Environmental Services 
Limited). The re; — initially under consideration were offshore 
portions of Labrador and southwest Greenland and the first step was 
a study (termed the Arctic Study) to discover whether drilling 
operations in these waters were likely to be feasible, and to consider 
the methods and equipment that would be needed. This study began 
in 1969.and the first phase occupied one year. 


47396 Some retest Gale 6 eS Se 
S.P.; Kleshchev, K.A.; Shein, V.S.; Marrero, M.; I 

Sokorro, R. (All-Union Sci Res Geol Inst, USSR). 1. Nefti a 
No. 9, 70-76(1976). (In Russian). 

Two petroliferous (the North and Central Cuban) and two 
likely oil and gas-bearing (the West and East Cuban) basins are 
singled out in Enba and fs offshore zone. The first of them (outer 
basin) is tectonically connected with the southern slope of the 
Bahaman platform, the miogeosyncline, and the edge trough super- 
imposed on them. The other three (interaeugeos — ones) are 
connected with the —— regions of warping. In the 
North Cuban basin, of fie ids are connected with structures formed 
by one or several tiers of scale-like folds. Commercially oil-bearing 
are the terrigerro-carbonate sedimentary Upper Jurassic and Creta- 
ceous formations, volcanogenic di its, and serpentinites of the 
engeosynclinal over-thrust. In the tral Cuban basin, commercial 
oil fields are connected with volcanogenic-sedimentary Lower Sen- 
onian deposits and terrigeno-carbonate Maastricht-Paleocene rocks. 


47397 Prospects of lithological-type petroleum deposit explora- 
Gan wtihte te Sat ot Ge Os SS 


prospection by common 
deep point (Tyumen’ Ind Inst, USSR). Jzv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 3-6(1976). (In Lm 

Geophysical explorations by the seismic ‘comraon deep poin 

method have confirmed facies substitutions of complexes of the 
Nizhnevalanzhian sedimentary rocks to the west of the Ust-Balyk 
deposit, established by borehole log correlation. Zones promising for 
the exploration of lithological its in these sedimentations within 
the limit of the inter-structure dip dividing the Ust-Baiyk and Prav- 
dinskoye deposits are pointed out. 


47398 Reveatiantien of the oie <6 eee 
of apparent resistivity of environment during electrical logging of 
cased wells, Mamedov, N.V. (Az SSR Inst of Pet and Chem im. M. 
poy ered Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 7-10(1976). 
(In Russian). 
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The effect of a metallic disk electrode A on measured values 
of $rho$$sub k$ is considered. The measurements were made by 
means of normal sonde devices. The extent of the effect of the 
electrode A for different ratios between the measured resistivity 
values of the environment and an electrolyte (modeling the —s 
mud) is shown. Optimal values of these ratios are found for whic 
the distorting effect of the electrode A sharply decreases. 


47399 Determination of the parameters of absorbing stratum by 
the results of hole investigation during drilling. Krylov, V.I.; Danie- 
lyan, Yu.S.; Gorkovenko, A.I. (Tyumen’ Ind Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 6, 19-22(1976). (In Russian). 

A reverse problem is solved regarding the determination of 
the parameters of the absorbing stratum on the basis of an investiga- 
tion by means of a specially designed device for monitoring the 
drilling process and the complexity of the stratum (KPBO-1). The 
hydrodynamic problem is formulated and the very effective method 
of determined moments is accepted for solving it. The use of this 
method widens the possibility of processing the data of the investiga- 
tion and of obtaining additional information, thus permitting more 
effective organization of the process of drilling in such strata and of 
selection of suitable methods of insulation. 


47400 Stability calculations for offshore gravity structures. Laur- 
itzsen, R.; Schjetne, K. (Norw Geotech Inst). Nor. Geotek. Inst., 
Publ.; No. 113, 17-22(1976). 

General discussion of bearing capacity stability calculations 
for structures founded on clay deposits, and alternative to the 
present methods called the slip surface method are presented and a 
parameter study is described. Comparison is made with other meth- 
ods suggested. The applicability of the methods is discussed and 
evaluated. 8 refs. 


47401 Investigation of the effects of diffracted waves on seismic 
observations by the common depth point method. Abdullaev, R.A.; 
Fam, Z. (Az SSR Inst of Pet and Chem im. M. Azuzbekov). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 7, 3-6(1976). (In Russian). 
The position in a medium of diffraction points from whic 
intensive readings of diffracted waves, comparable as to their intensi- 
ty with the readings of reflected waves, is determined. It is shown 
that if diffraction points are situated around a circle with a center on 
an axis at certain depths and with certain radii, and the velocities to 
them vary as a function of the depth according to che parabolic law, 
the diffracted waves orginating at these diffraction points have 
holographs coinciding with holographs of reflected waves. 


47402 Role of clayey covers of low permeability in the formation 
ite de its 


of petroleum-and-gas and of Azerbaijan. 
Gyul'dust, M.A.; Panakhi, Sh.A. (Az SSR Inst of Pet and Chem im. 
M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 7, 7- 
12(1976). (In Russian). 

e role of poorly permeable clay covers in the formation of 
multistratum petroleum-and-gas and gas-condensate deposits is clari- 
fied. Based on an analysis of variation of the cover thickness and of 
the structures of argillaceous rocks, depending on the content of the 
alueritic and sand fraction, it is found that in-some-cases they are 
permeable and favor the formation of petroleum and gas deposits, 
while in others they play the role of an impermeable barrier and 
create conditions for the maintenance of gas-condensate deposits. 


47403 Prospects of finding petroleum and gas deposits in Apsher- 
onian sedimentations of the eastern shelf of the south Caspian Sea. 
Reikhman, I.R.; Kravchinskii, Z.Ya. (Az SSR Inst of Pet and Chem 
im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 7, 13- 
17(1976). (In Russian). 

on a study of lithological and facies peculiarities of 
variation of the collector properties of the Apsheronian sedimen 
Strata, important conclusions are drawn which may be utilized in 
carrying out exploratory and prospecting work for oil and gas on 
structures of Western Turkmenia and the adjacent offshore areas. 


47404 Investigation of operation of drill pipe bottom stabilizer 
arrangement in different cases of its interaction with hole walls. 
Gulizade, M.P.; Mamedov, F.A.; Kaufman, L.Ya. (Az SSR Inst of 
Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 7, 25-29(1976). (In Russian). 

Possible cases of interaction between a multistep bottom of 
the drilling tool with borehole walls, which may occur when the 
distance between the stabilizer and the working edge of the bit is 
varied, are considered. Calculation schemes corresponding to these 
cases are proposed. A program is compiled in accordance with the 
block diagram developed. It is realized on a Mir-2 computer and its 
results confirm that the schemes adopted are realistic. The pro 
method permits a systemic approach to the resolution of problems of 
non-oriented control of the path of inclined hole shafts by means of 
drill pipe bottom arrangements with one stabilizer at the sectors 
where the zenith angle is set, stabilized and reduced. 


47405 Study employing optical methods to evaluate organic meta- 
morphism and oil-generating potential of sediments in the Mackenzie 
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Delta area, District of Mackenzie. Gunther, P.R. (Inst of Sediment 
and Pet Geol, Calgary, Alberta). Geol. Surv. Can., Pap.; No. 76-1C, 
143-152(1976). 

In 1973, a project, involving drilling eight boreholes, was 
proposed to evaluate the organic maturity and related hydrocarbon 
potential of this particular area. This report presents vitrinite reflec- 
tance information, Kerogen typing, and interpretation of the com- 
bined data, which are used to indicate the richness of organic source 
material and, therefore, can be used to assess the relative quantity 
and quality of the generated hydrocarbons. Because the wells de- 
scribed in this report are potential producers of liquids and gases, a 
general relationship is shown between the actual hydrocarbon occur- 
rences and the vitrinite-kerogen information. 19 refs. 


47406 Problem of petroleum and gas exploration in estuary de- 
posits of paleorivers. Markovskii, N.I. (State Univ im. M.V. Lomono- 
sov, Moscow, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 3- 
6(1976). (In Russian). f 

Soviet and foreign data are presented indicating intensive 
accumulation of oil and gas in the sedimentations of estuaries of 
ancient rivers. Recommendations are given for detailed paleogeogra- 
phic research permitting prediction and implementation of explora- 
tion of considerable accumulations of hydrocarbons in delta, fore- 
delta, and other sandy formations of the estuarian type. 


47407 Block structure of the Muradkhanly area and characteris- 
tics of distribution of petroleum and gas pools in the volcanogenic 
upper Cretaceous deposits. Kerimov, K.M.; Kerimov, A.A.; Rakh- 
manov, R.R. (Az SSR Inst of Pet and Chem im. M. Azizbekova). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 7-11(1976). (In Russian). 

The Kyurdarmir-Saatly buried rise in the Kura depression 
basin and the brachyform folding over young deposit complexes 
related to it attract considerable attention from the point of view of 
oil and gas exploration. Based on a complex of investigations (hydro- 
geological, hydrodynamic, physico-chemical, logging, stratigraphic, 
etc.), extensive development of discontinuous oan which give 
them a block structure is pointed out within the structures of the 
Kyurdarmir-Saatly buried rise. This fact has to be taken into account 
in further exploration work. 


47408 Geological exploration work by the Ministry of Geology of 
the USSR for oil and gas in the tenth Five-Year Plan period. Semeno- 
vich, V.V. (Minist of Geol, USSR). Geol. Nefti Gaza; No. 6, 3- 
9(1976). (In Russian). 

Past achievements are reviewed and the tasks for the 1976- 
1980 period are pointed out. Deposits discovered or to be developed 
are mentioned. 


47409 Method of determining the order of priority of structures 
available for explorational drilling. Kunin, N.Ya. (All-Union Sci Res 
Min Inst, USSR). Geol. Nefti Gaza; No. 6, 39-44(1976). (In Russian). 
The method takes into consideration the density of the pre- 
dicted reserves on a territory, the volume of the trap, the probability 
of comfirmation of the structure, and the coefficient of relative 
rospects of discovery, which is determined only when the territory 
= been satisfactorily studied. In accordance with these data, the 
theoretical and probable geological productivity of the available 
structures are evaluated. The economic effectiveness is determined 
by dividing the probable reserves by the probable cost of their 
discovery, which in the first approximation may be evaluated for 
variants of drilling several explorational holes. The pro’ method 
is recommended as a basis for revising the fund of the available 
structures and for utilization in the available structures and for 
utilization in the elaboration of algorithms for control systems. 


47410 Results of geological prospecting for oil and gas achieved 
by the Ministry of Geology of the Russian AFSR in 1971-1975 and 
main tasks for the Tenth Five Year-Plan period. Rovnin, L.I.; Dvure- 
chenskii, V.A.; Ovcharenko, A.V. Geol. Nefti Gaza; No. 7, 1-7(1976). 
(In Russian). 

In the 1971-1975 period, 5.9 million m of deep holes were 
drilled and the construction of 2145 wells was completed; 77 petro- 
leum and 30 gas and gas-condensate fields were discovered. In 
Tyumen region alone, 40 oil and 15 gas and gas-condensate deposits 
were discovered. A survey of discoveries in various parts of the 
Russian Republic is given, some shortcomings are noted and the 
tasks for the 1976-1980 period are outlined. In the European part of 
the RSFSR, the main emphasis will be placed on prospecting in the 
Timan-Pechova oil and gas-bearing province. Details about discov- 
eries in the West and East Siberian regions, Udmust ASSR, Oven- 
burg region, Astrakhan, Rostov and Kaliningrad regions are given. 


47411 Oil and gas potential of Permian and Triassic deposits in 
eastern part of Pre-Caucasus. Stasenkov, V.V.; Gasanguseinov, G.G.; 
Sharafutdinov, F.G.; Roitman, L.A.; Bagov, L.S.; Mirzoev, D.A. 
(Minnefteprom, USSR). Geol. Nefti Gaza; No. 9, 1-7(1976). (In 
Russian). 

The Permian and Triassic deposits are considered as the main 
object of prospecting for oil and gas in the plains part of the Eastern 
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Pre-Caucasus (Daghestan) where oil (Yubileynoye, Vostochno-Suk- 
hokumskoye) and gas-condensate (Yuzhno-Buynakskoye) deposits 
have been discovered recently. Relying on a generalization of the 
results of drilling and geophysical research, recommendations are 
given on the exploration of open Triassic pools. The most promising 
area of concentration of priority prospecting work is justified and 
the main lines of regional investigations for the 1976-1980 period are 
proposed. 


47412 Hydrogeological evidence in favor of the exploration for 
oil and gas pools in the north of Timan-Pechova Province. Nevskaya, 
N.M. (All-Union Sci Res Min Inst, USSR). Geol. Nefti Gaza; No. 6, 
25-31(1976). (In Russian). 

The dynamic action of underground waters, starting from the 
sloping of liquid contacts, results in vertical and lateral displacement 
of pools. The vertical movement of underground water contributes 
to the reshaping of the ‘old’ pools and the formation of new ones. 
The lateral movement of underground waters to the Barents Sea also 
causes displacement of hydrocarbons and their accumulation in the 
coastal area. This creates objective preconditions for the existence of 
offshore pools. The appearance of spontaneous hydrocarbon gases 
established on the coast of the Barents Sea confirms that the North 
of the Timan-Pechova province is highly promising as regards oil 
and gas deposits. 


47413 Genetic classification of carbonate reservoirs for evalua- 
tion of oi] and gas reserves. Bagrintseva, K.I. (All-Union Sci Res 
Geol Inst, USSR). Geol. Nefti Gaza; No. 9, 23-29(1976). (In Russian). 

Study of productive deposits at the biggest fields in the USSR 
permits determination of a broad range of variation in the evaluation 
indices of reservoirs-porosity, perme bility, saturation with gas and 
oil--and establishment of particular and general relations between 
them. The decisive role in the process of formation of the void space 
is played by genetic as well as textural and structural peculiarities of 
carbonate rocks. Substantiation of the limiting values of estimation 
parameters makes it possible to propose a genetic classification of 
carbonate reservoirs which can serve as a basis for estimating the 
reserves of the fluid. 11 refs. 


47414 Some features of distribution of potassium and calcium in 
stratal waters and rock solutions of oil fields in the Chechon-Ingush, 
ASSR. Zamesova, S.P.; Podgornova, T.S. (Pet Inst im. M.D. Mil- 
lionshchikova, Groznyi, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 8, 12-14(1976). (In Russian). 

The elementary compositions of stratal waters and pore solu- 
tions are compared by relying on the results of spectrum analysis. 
Attention is paid to the peculiarities of distribution of calcium and 
potassium in the stratal waters and pore solutions of the Terek and 
Sunzha antidinoria. The Ca/K ratio is used to explain the genesis of 
the underground waters. 


47415 Neutron-neutron logging. (to Mobil Oil Corp). Nether- 
lands Patent 7,605,623/A/. 25 May 1976. 11p. (In Dutch). 

Priority 25 Jun 1975, USA; 2 figs. 

A borehole logging tool is described which includes a steady- 
state source of fast neutrons, two epithermal neutron detectors and 
two thermal neutron detectors. A count rate meter is connected to 
each neutron detector. A first ratio detector provides an indication 
of the porosity of the formation surrounding the borehole by deter- 
mining the ratio of the outputs of the two count rate meters 
connected to the two epithermal neutron detectors. A second ratio 
detector provides an indication of both porosity and macroscopic 
absorption cross section of the formation surrounding the borehole 
by determining the ratio of the outputs of the two count rate meters 
connected to the two thermal neutron detectors. By comparing the 
signals of the two ratio detectors, oil bearing zones and salt water 
bearing zones within the formation being logged can be distin- 
guished and the amount of oil saturation can be determined. 


47416 Calculation of the filtration characteristics of anomalously 
viscous oils from Carbonaceous fields in Tataria. Devlikamov, V.V.; 
Khabibullin, Z.A.; Amerkhanov, I.M. (Ufa Pet Inst, USSR). Nef. 
Khoz.; No. 11, 36-38(Nov 1976). (In Russian). 

A method of calculating the rheological and filtration charac- 
teristics of high-resin-content oils is presented. It is shown that these 
characteristics are closely related to the limiting dynamic shear stress 
of the non-Newtonian oil and to the permeability of the rock. 2 refs. 


47417 Short review of the situation and some problems concern- 
ing the numerical geophysical data processing. Tufekcic, D. Na/fta 
(Zagreb); 27: No. 11, 567-S75(Nov 1976). (In Serbo-Croatian). 
During the past ten years, geophysical data processing has 
enjoyed a very intensive development. Since a comprehensive 
review of this progress can hardly be given within the limited scope 
of an article, the author selects and analyzes those advances which, 
in his opinion, will have the greatest influence on the development of 
the numerical geophysical data processing in Yugoslavia. The use of 
computers to process the data obtained by several geophysical 
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methods, including electromagnetic, gravimetric and seismic, is dis- 
cussed. 8 refs. 


47418 Critical conditions for hydrocarbon generation and trans- 
formation. Welte, D. Erdoel-Erdgas Z.; 92: No. 12, 413-415(Dec 
1976). (In German). 

Each organic material is unstable under the conditions of the 
surface of the earth. This instability leads, on one hand, to the 
buildup of an organic substance of the sediments, known as kerogen, 
and to the decomposition of this kerogen when it sinks into higher- 
temperature zones, on the other. This results in the | prapeerne of 
hydrocarbons of oil and gas, respectively. The oil itself is unstable, 
and will equally undergo changes under the influence of temperature 
and catalysts. Hence an unstable system which is not static but 
dynamic. The author attempts to describe this dynamic situation by 
using the well-known laws of natural sciences. 


47419 Geology, geophysics. Kroell, A. Erdoel-Erdgas Z.; 92: No. 
12, 409-411(Dec 1976). (In German). 

the origin of hydrocarbons from organic matter is considered 
to have been proved. Therefore, all exploration efforts have focused 
on sedimentary sequences. These are situated in geosynclinal zones 
with deep reaching fault and a systems, as well as within 
subsiding platforms. Sediment thickness of up to 20 km can be 
expected. Hydrocarbon accumulations at such depths appear to be 
feasible. The delination of potential hydrocarbon ing structures 
by geophysical methods is in principle possible as long as there is the 
heterogeneity of sediments. Due to the fact that the results of all 
geophysical methods deteriorate with depth, only a large structure 
can be located at great depths. Thus from a geological and geophysi- 
cal point of view, exploration at extreme depths is feasible. In every 
single case, however, the availability of reservoir and cap rocks, the 
degree of maturation of organic matter and the possible metamor- 
phism of sediments has to be taken into consideration. 10 refs. 


47420 Mississippi successes based on sketchy data. Spooner, H. 
Jr. Oil Gas J.; 75: No. 11, 97-101(14 Mar 1977). 

The author discusses the oil discoveries at Splunge and Four- 
mile Creek fields in Monroe County, Miss., which resulted from 
exploratory efforts based on very sketchy subsurface data. The 
primary target in this Black Warrior basin play was thick, Devonian, 
tripolitic chert porosity in a large, combination fault and pinchout 
trap. No hydrocarbons were present in the Devonian, probably 
because of late fault movement. Serendipity cannot take full credit 
for the discoveries because the wells were drilled on prospective 
structural anomalies and the potential of the Mississippian sands was 
recognized prior to the discovery. 


47421 Earth formation salinity by comparison of inelastic and 
capture gamma ray spectra. Smith, H.D. Jr.; Schultz, W.E. (to 
Texaco Inc.). US Patent 4,020,342. 26 Apr 1977. Filed date 22 Dec 
1975. 12p. 

Sachgrount corrected inelastic neutron scattering gamma ray 
counts for selected energy regions of the gamma ray spectrum 
corresponding to calcium and silicon are compared with thermal 
neutron capture gamma ray counts for selected — regions of the 
gamma ray spectrum. These data are functionally related to chlorine 
presence and are used to derive an estimate of the salinity of earth 
formations. The inelastic scattering and thermal neutron capture 
gamma ray data are separated from each other by the use of a pulse 
neutron source and time gating techniques. 10 claims, 5 figures. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 47400, 47407, 48973, 49255, 49409 


47422 (CONF-7510164—, pp 27-36) Methods for recovering 
more oil from known fields. Geffen, T.M. (Amoco Production Co., 
Tulsa, OK). Apr 1976. 

From Workshop on research on petroleum, natural and 
oil shale--the university’s role; Golden, Colorado, United States of 
America (USA) (20 Oct 1975). 

In Research on petroleum, natural gas, and oil shale: the 
eae role. 

Already-found United States oil fields contain billions of 
barrels of oil that are not recoverable by conventional methods. The 
target for recovery by improved methods is about 60 billion barrels. 
This current tertiary oil target will be larger as more fields are 
discovered and expected advances in technology are made. The 
most promising means to recover this hard-to-get oil are by methods 
generally referred to as miscible and thermal. Although considerable 
research effort and field testing have been done, the state-of-the-art 
has not reached the level that commercial applications can be 
installed without a degree of risk above that historically experienced 
by oil producers. Intensive research, together with extensive field 
testing, is needed to provide the know-how for commercially apply- 
ing the heavily financially front-loaded improved methods. In addi- 
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tion, the availability of needed special chemicals and hardware in 
large quantities must improve to allow widespread applications. 
Both the oil industry and the government face a tremendous chal- 
lenge to accomplish the job of capturing this additional oil in a short 
time frame and so ease the energy crisis. 


47423 Injection sub for dual tube Ford, G.A. (to 
Walker-Neer Manufacturing Co., Inc.). US Patent 3,978,923. 7 Sep 
1976. Filed date 14 Oct 1975. 4p. 

An injection sub for use with a string of dual concentric drill 
pipe, having inner and outer tubular members concentrically ar- 
ranged to mate with the inner and outer Dagan of the drill string to 
provide continuous isolated annular and central passageways, is 
particularly characterized by an annular chamber in the inner 
member. Ports permit the flow of fluid from the annular passageway 
to the chamber, and apertures permit fluid flow from the chamber tc 
the central passageway. An annular check valve in the chamber 
cooperates with the ports to prevent flow from the chamber to the 
annular passageway. 


47424 (NP—21900) Montana petroleum situation. Staff paper 
76-1. Wheeling, T. (Montana Energy Advisory Council, Helena 
(USA)). 1 Sep 1976. 15p. Energy Advisory Council, Helena. 
Reserves, crude oil pipeline systems, crude oil production and 
processing, crude supply problems and proposed solutions, and 
finished petroleum products supply in Montana are discussed. (LK) 


47425 Instrumentation and measurements on the Shell-Esso Con- 
deep Brent B platform in the North Sea. DiBiagio, E. Nor. Geotek. 
— No. 112, 53-63(1976). (In Norwegian with English sum- 
mary). 

A description of the environmental geotechnical and structur- 
al instrumentation systems used to monitor the installation of the 
Condeep-type concrete gravity platforms in the North Sea is given. 
Types and numbers of sensors and a description of the data acquisi- 
tion system installed on the Brent Platform B structure which was 
installed in August 1975 are described. Results of measurements 
during penetration of the base into the sea bed are presented. A two- 
year program now in progress for systematic collection of soil/ 
structure performance data using the Brent B structure is outlined. 


47426 Installation of the Shell Esso Brent B Condeep production 
platform. Eide, O.T.; Larsen, L.G.; Mo, O. (Norw Geotech Inst). 


Nor. Geotek. Inst., Publ.; No. 113, 7-15(1976). 

A brief description of the soil and site conditions is given. The 
instrumentation of the platform for the installation phase is outlined, 
and some results obtained during penetration of the base of the 
structure into the seabed are presented. Data acquisition system and 
inspection by a mini-submarine are evaluated. 8 refs. 


47427 Foundation engineering for gravity structures in the North 
Sea. Schjetne, K. (Norw Geotech Inst). Nor. Geotek. Inst., Publ.; No. 
113, 23-33(1976). 

Particular problems related to the foundation design of off- 
shore gravity structures in comparison with structures on shore are 
outlined. The current NGI method for overall foundation-stability 
on clay, the effect of cyclic loading on clay, the dynamic analysis of 
the soil structure system, and platform behavior during the installa- 
tion phase are discussed. 12 refs. 


47428 Effect of a gas layer on resistance forces during displace- 
ment of a drill pipe string. Izmailov, T.Z.; Mekhtiev, V.M.; Abdul- 
laev, Ya.R. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 7, 30-32(1976). (In Russian). 

Changes of the resistance forces of a medium are theoretically 
investigated for the case when there is a gas layer on the pipe string 
surface. It is shown that a gas layer reduces the resistance forces of a 
medium when the pipe string is moved. 


47429 Problem of well drilling. Mirzadzhanzade, A.Kh.; Chilap, 
A.Ya. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh 
Uchebn. Zaved., Neft Gaz; No. 6, 15-18(1976). (In Russian ». 

The problem of selection of the optimal moment for carrying 
out preventive maintenance necessary to prevent seizure during the 
drilling of a well is considered. It is assumed that the information 
about the possible moment of seizure is sufficient to indicate the 
potentially dangerous period of time, but insufficient to give even a 
—— dating of the moment of breakdown within that period. 

athematically, the problem is reduced by a game in a square with 
selection of the moment of preventive maintenance. An optimal 
strategy of the drilling operator is pointed out in an explicit form. 


47430 Pump effects in roller bit bearings. Vyskrebtsov, V.G. 
(Moscow Inst of Petrochem and Gas Ind im. I.M. Gubkin, USSR). 
Izv. ‘one Uchebn. Zaved., Neft Gaz; No. 6, 28-32(1976). (In Rus- 
sian). 

The causes why drilling fluid with cuttings penetrates into the 
internal cavity of roller bit bearings are analyzed. The quantitative 
influence of this or that factor is evaluated in dependence on the 
design of the bearing, the speed of rotation of the bit, etc. It is shown 
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that to ensure normal operation of the hermetically sealed system of 
the roller bit, its seal must satisfy certain conditions. Some ways to 
improve the design of hermetically sealed bearings are outlined. 


47431 Maximum yields of imperfect wells in deformable strata. 
Belov, V.V.; Sokolovskii, E.V. (Pet Inst im. M.D. Millionshchikov, 
Groznyi, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 33- 
37(1976). (In Russian). 

Approximate formulas of maximum waterless and gasless 
yields of an imperfect well are obtained. The authors assume the 
existence of the Darcy filtration law. A deformable homogeneous 
fissiparous reservoir rock and a deformable vertically intomogen- 
eous fissiparous reservoir rock are considered. Numerical calcula- 
tions show that deformation of the homogeneous and the inhomo- 
geneous stratum has similar effect and results in a reduction of 
relative maximum waterless and gasless yields of imperfect wells. 
The vertically inhomogeneous permeability has a more significant 
effect on the values of relative maximum yields than stratum defor- 
mation. 


47432 Investigation of the process of pressure restoration with 
filtration of fluids in fissures. Gurbanov, R.S.; Aliev, V.A.; Meme- 
dova, M.A. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 43-46(1976). (In Russian). 

The effect of the initial level of pressure, temperature, height 
of opening of the crack, and restoration of pressure at the face 
during unsteady filtration of Newtonian and non-Newtonian fluids in 
fine fissures is experimentally investigated. Fresh water and high-tar 
crude oil were used as filtered liquid. Pressure restoration curves 
were taken both with an inflow and without an inflow of the liquid. 
It is found that an increase in the height of the opening of the fissure, 
in the value of pressure in the system and temperature results in a 
decrease of the time of pressure restoration. 


Investigation of superposition of forced and free thermal 
convection in the motion of viscoplastic media in the annular space of 
inclinded holes. Khasaev, R.M.; Aliev, T.M.; Abbasov, A.T.; Alieva, 
Z.T. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 6, 61-64(1976). (In Russian). 

Equations of motion of a viscoplastic liquid and of the influx 
of heat in an inclined duct taking into account free and forced 
thermal convection are solved. Expressions are obtained for the 
distribution of temperatures and velocities in the viscoplastic and 
elastic regions with consideration of free convection. An expression 
for the Nusselt number is determined, taking into account —— 
= of free convection on the forced one in the shaft of an inclined 
well. 


47434 Calculation of unsteady flow of liquid and gas in porous 
media. Klement’ev, A.F.; Paxtukhova, T.A. (Bashk State Univ, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 69-71(1976). (In 
Russian). 

A modification of the finite difference method of V.K. Sau- 
lyev is proposed for the numerical solution of the Boussinesq equa- 
tion. It combines the advantages of the explicit and implicit differ- 
ence methods. A method of calculation is presented and 1s illustrated 
by an example. 


47435 Determination of conditions of operation of asynchronous 
electric drive of draw works in dynamic Plyushch, B.M.; 
Lomakin, V.A.; Bezirov, F.Kh. (Az SSR Inst of Pet and Chem im. 
M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 87- 
90(1976). (In Russian). 

An analytical relation is obtained for the determination of the 
number of revolutions N$sub x$ corresponding to a certain part of 
the stand length where the motor can operate in dynamic braking 
conditions to obtain the shortest time of dynamic braking and 
shockless landing on the elevator rotor table with the lowered pipe 
string. 


47436 Probiems of dissolution of cast tungsten carbides when 
reinforcing roller bit teeth. Ivanov, S.V.; Efremova, K.P.; Vorotni- 
kov, V.Ya. (Kursk Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 6, 100-101(1976). (In Russian). 

Results are presented of an investigation into the dissolution 
of ‘relit’ (cast tungsten carbides) when strengthening the teeth of 
roller bits by the gas-flame heating method. Distribution of the 
principal elements of the metallic bond of the reinforced layer is 
investigated by means of X-ray spectrum microanalysis. 


47437 Effect of sodium sulfide on heat resistance of drilling muds 
stabilized with carboxymethylcellulose (cmc). Timokhin, I.M.; Tes- 
lenko, V.N.; Gorodnov, V.C.; Brintsev, A.I. (Moscow Inst of Petro- 
chem and Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 7, 19-21(1976). (In Russian). 

Inhibition of the destruction of CMC by thermooxidation in 
drilling muds is achieved by introducing sodium sulfide into the 
system, in quantities equal to the consumption of CMC for the 
chemical treatment of the mud. The effect of improving the heat 
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resistance of the drilling muds is achieved also in the case when a 
product of synthesis of CMC in the presence of small quantities of 
sodium sulfide is used as a stabilizer. Introduction of sodium sulfide 
at some stage of the synthesis of CMC has practically no effect on 
the content of the main substance and on the extent of polymeriza- 
tion and substitution of the target product. 


47438 Solving reverse problem of determination of forces acting 
on bits in the process of drilling by means of mouth recordings of 
vibrations using probabilistic-statistical methods. Ibragimov, V.I. (Az 
SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 7, 22-24(1976). (In Russian). 

Using modern methods of the probability theory, the theory 
of random processes and spectrum analysis, the problem of determi- 
nation of dynamic forces acting on a bit from the direction of the 
ys during the drilling process is solved relying on mouth vibration 

ata. 


47439 Investigation of the effect of hole displacerrent with re- 
spect to the inhomogeneous zone in case of unsteady fi.iration in an 
infinite stratum. Buikis, A.A.; Prikhod’ko, N.K. (Latv SSR State 
Univ im. P. Stuchki). Jzv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 7, 40- 
44(1976). (In Russian). 

An approximate method of calculation is presented for the 
flowrate from a hole, when a pressure drop is set for it and there is a 
zone of inhomogeneous permeability in the stratum. The method of 
solving the problem is based on reducing the initial two-dimensional 
problem to two one-dimensional ones and solving them by the 
method of successive change of steady states. Calculation results are 
analyzed for the case when permeability in the circular zone is 
varied according to an exponential law. This takes place when a 
power explosion is produced in the stratum. A conclusion is drawn 
about the most expedient layout of the borehole in the inhomogen- 
eous zone. 


Unsteady inflow of a liquid to linear and point run-offs in 
stratum. Kazarina, E.S. (Moscow Inst of Petrochem 


tropic 
and Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 7, 53-56(1976). (In Russian). 
A solution is presented for a three-dimensional problem con- 
nected with an investigation into unsteady distribution of pressure in 
the vicinity of linear and point run-offs put into — within an 


infinite anisotropic layer with a variable yield, analytically expressed 
by an exponential function of time. Special multiple integral expo- 
nential functions are used to solve the problem. 


47441 Determination of the degree of aeration and pressure losses 
in three-phase fluidization. Yakubov, B.M. (Az SSR Polytech Inst 
im. Ch. II'dryma). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 7, 57- 
60(1976). (In Russian). 

Experimental investigations were carried out on a laboratory 
setup imitating a well to study the effect of the degree of aeration on 
the main parameters of a three-phase fluidized bed. Based on the 
experimental data, graphs of the dependence of the nondimensional 
flowrate of the liquid on the degree of a_ration and of the variation 
of the degree of expansion of the bed depending on the flowrate of 
the mixture are plotted. A formula is proposed for the determination 
of pressure losses during fluidization of a three-phase system. 


47442 Methods of experimental investigations of ejector hydrau- 
lic reciprocating pump units. Bazhutin, A.N.; Bocharnikov, V.F.; 
Podkidyshev, A.P. (Tyumen’ Ind Inst, USSR). Jzv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 7, 90-94(1976). (In Russian). 

A diagram and description of an ejector hydraulic reciprocat- 
ing pump unit for the pumping of oil from wells, as well as a diagram 
and description of an experimental laboratory setup are presented. 
The newly designed deep-well rodless reciprocating pump differs 
from the usual hydraulic reciprocating pumping units by the method 
of putting into motion the piston group. The method of investigation 
and recording of the measured parameters of the unit is set forth. 


47443 Evaluation of the economic effect of providing wells with 
gas lift valves. Atayan, N.Kh.; Rabinovich, 1.A. (Az SSR Inst of Pet 
and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 7, 97-100(1976). (In Russian). 

The problem of the economic effect of gas lift valves is 
considered. A method and examples of calculation of the economic 
effect are given. It is shown that, to determine full economic effect 
of introduction of gas lift valves it is also necessary to consider the 
possibility of freeing the compressors for other service. 


47444 Calculation of casings of oil and gas wells according to the 
actual yield point. Fedorov, A.A.; Romanukha, D.A. (Ivano-Fran- 
kovskii Inst of Pet and Gas, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 8, 15-17(1976). (In Russian). 

It is pro to calculate the strength of casings by taking 
into account their actual yield point indicated in the supplier's 
certificate. This will help to save metal and costs of casing of oil and 
gas wells. 
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47445 Elastic oscillating loads when lifting tools with pickup. 
Yurtaev, V.G. (Moscow Inst of Petrochem and Gas Ind im. I.M. 
Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 18- 
24(1976). (In Russian). 

A solution is presented for the problem of determination of 
the load on the rope and the hook taking into consideration the 
characteristics of the operating coupling. The lifting of the tool is 
considered in four stages--elimination of the gap between the hook 
and the slings, compression of the hook spring, loading of the block 
end tackle system to the static weight of the pipe string, lift-off of the 
elevator from the rotary table. Each stage is described by a corre- 
sponding system of equations, the solutions of which are accepted as 
initial conditions for the next stage. The duration of each —_ and 
the total grip time of the operating coupling are determined. End 
results of the calculation are presented. 


47446 Investigation of cake-removing capacity of some buffer 
fluids used in well cementing. Shikhaliev, F.A.; Kuliev, K.A. (Az 
SSR Inst of Pet and Chem im. M. Azizbekova). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 8, 25-27(1976). (In Russian). 

An investigation of the efficacy of buffer fluids was carried 
out on an experimental setup. Its purpose was to determine qualita- 
tively their efficacy. For this reason, there was no need for geomet- 
ric or physical modeling. It was found tnat the viscoelastic separator 
used in oil well cementing for more complete displacement of the 
drilling fluid by cement mortar can also fulfill the function of a cake- 
removing buffer fluid if abrasive particles are added to it. 


47447 Evaluation of the squeeze pressure during the breaking-up 
of rock, Kolesnikov, N.A.; Brykov, A.A.; Kuz’min, M.D. (Groznyi 
Pet Inst im. M.D. Millionshchikova, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 8, 29-31(1976). (In Russian). 

Analytically obtained calculation formulas are presented for 
the evaluation of the squeeze pressure during the breaking-up of 
rock by drilling. Account is taken of the physical and mechanical 
properties of the drilling fluid, filtration characteristics of the rock in 
question and the time of filtration. The relations established are 
satisfactorily confirmed by experiments. 


47448 Therma! calculation of wells in thawed and frozen rocks. 
Korotaev, Yu.P.; Krivoshein, B.L.; Novakovskii, V.N. (Moscow 
Inst of Petrochem and Gas Ind im. !.M. Gubkin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 8, 33-38(1976). (In Russian). 

An approximate solution is presented for the problem of heat 
exchange between a flowing gas and thawed and frozen rock. 
Account is taken of the phase changes during the thawing of the 
frozen ground for a real-construction well. An example of calcula- 
tion is presented. 


47449 Investigation of friction resistance of sleeve joints of a 
string of rods in viscous fluids. Valeev, M.D.; Repin, N.N. (Ufa Pet 
Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 39- 
44(1976). (In Russian). 

The methods and results of experimental work to investigate 
local hydraulic resistance of rod sleeve joints of deep-well —— 
plants are described. An empirical relation for the resistance coeffi- 
cient is obtained. It takes into account the characteristics of flow in a 
concentric channel, the parameters of operation of the equipment 
and the sizes and ty of sleeve joints. A formula is proposed 
permitting determination of the additional load of viscous friction on 
a string of rods. 


47450 Unsteady fluid filtration in a piecewise-homog stra- 
tum. Dunyamalyev, M.A. (Az SSR Polytech Inst im. Ch. II’dryma). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 45-49(1976). (In Rus- 
sian). 

Filtration in a stratum consisting of three cones with different 
coefficients of permeability is considered. Using Fourier’s finite 
cosine-transformation and integral Laplace transformation, the distri- 
bution of pressure in the strata is found. An example of calculation is 
considered and practical conclusions are drawn. 


47451 Wattmetrographic method of control of operation of deep- 
well pumping installations. Kulikovskii, L.F.; Krichke, V.O. (Kuiby- 
shev Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
8, 81-85(1976). (In Russian). 

Problems of controlling the operation of deep-well pumping 
plants by diagrams of the capacity of the electric motor of the drive 
are considered. Theoretical capacity diagrams, as a function of the 
path of a polished rod and of the angle of rotation of a crank, are 
presented and their interpretation is given. 


47452 Investigation of the working capacity of 
ionoth lastoplastic sliding bearings by means of mathematical 
modeling. Mustafaev, S.M.; Samedov, F.A.; Kerimov, D.A. (Az SSR 
Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 8, 92-95(1976). (In Russian). 

The joint effect of operating parameters on the workin 
capacity of sliding bearings, made of ITE 
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(ionothermoelastoplastics), with water lubrication, is considered by 
using the method of mathematical modeling. The problem of opti- 
mization of the process of friction by the Gauss-Seidel method for 
ITEP sliding bearings is solved. 


47453 Bayes strategy of rock recognition. Dzhalilzade, G.N.; 
Agaev, S.G. (Az SSR Inst of Pet and Chem im. M. Azizbekov). izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 23-27(1976). (In Russian). 

Improvement of the technology and techniques of oil and gas 
well drilling depends to a large extent on the reliability of classifica- 
tion of rock bodies in accordance with their properties. Using Bayes 
strategy, the elastic and rheological properties of rocks for these 
conditions are studied. 


47454 Lighting for North Sea oil and gas production. Light Light. 
Environ. Des.; 69: No. 4, 140-141(1976). 

Most areas of oil rigs (mobile exploration units) and platforms 
(normally permanent production units) are in hazardous areas requir- 
ing Zone 1, Zone 2, or Increased Safety electrical equipment. 
Secondly, much of the equipment needs to be resistant to corrosive, 
salt-laden atmospheres and also extremely robust. Thirdly, it may 
have to stand the thermal shock of being struck by a larger than 
usual wave at near freezing point. Next it needs to be extremely 
reliable and function with a minimum of maintenance, and last, but 
for the lighting designer by no means least, it must compete with 
other equipment for available space. 


47455 Economic analyses of acceleration projects. Aguilera, R. 
Dallas; American Inst. of Mining, Metallurgical, and Petroleum 
Engineers (1976). 12p. (CONF-761008—37). 

From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 
Oct 1976). 

This paper analyzes the most important aspects for economic 
evaluation of acceleration projects, such as rate of return, net present 
worth, and future worth modification for incremental ROR analysis. 
It is shown that reinvestment of incomes is not necessarily implied 
by the rate-of-return calculation as claimed by most publications of 
the petroleum engineering literature. An investor is interested in the 
rate of return for the specific project where he is going to invest, no 
matter how his incomes are reinvested. The rate of return gives the 
return that an investor receives on the unamortized investment at the 
end of each year. If the incremenial acceleration project yields dual 
rates of return, it is better to resort to “net present worth” analysis. 
However, a “modified incremental rate” of return can still be used in 
these cases as an evaluation tool. Examples are presented using data 
of previously published papers in the petroleum engineering litera- 
ture. 


47456 Influence of fluid communication within a reservoir on the 
reduction of recovery. Ibrahimpasic, I. Nafta (Zagreb); 27: No. 11, 
577-585(Nov 1976). (In Serbo-Croatian). 

The natural halance within the complex of rock sediments is 
disturbed by uncovering the hyd m reservoirs and by well 
drilling. Within reservoir areas with different physical properties, 
discontinuous processes of fluid flow occur, and they are very often 
out of control. This latent fluid communication within a reservoir 
has an adverse effect on primary, secondary and ultimate recovery. 
The same effect is also produced by various secondary damage to 
the hydrocarbon-bearing rocks. Thus damage to rocks that results 
from various drilling operations, latent fluid migration processes 
within the reservoir rocks, as well as different hydraulic factors 
during hydrocarbon recovery should all be taken into account to 
achieve maximum recovery of reservoir fluid. 


47457 Multiple channel coincidence detector and controller for 
microseismic data analysis. Fasching, G.E. (to Energy Research and 
Development Adminisiration). US Patent 3,992,673 16 Nov 1976. 
Filed date 7 Oct 1975. 8p. 

PAT-APPL-620,460. 

A multiple channel coincidence detector circuit is provided 
for analyzing data either in real time or recorded data on a magnetic 
tape during an experiment for determining location and progression 
of fractures in an oil field or the like while water is being injected at 
high pressure in wells located in the field. The circuit is based upon 
the utilization of a set of parity generator trees combined with 
monostable multivibrators to detect the occurrence of two events at 
any pair of channel input terminals that are within a preselected time 
frame and have an amplitude above a preselected magnitude. The 
parity generators perform an exclusive OR function in a timing 
circuit composed of monostable multivibrators that serve to yield an 
output when two events are present in the preselected time frame. 
Any coincidences falling outside this time frame are considered 
either noise or not otherwise useful in the analysis of the recorded 
data. Input pulses of absolute magnitude below the low-level thresh- 
old setting of a bipolar low-level threshold detector are unwanted 
and therefore rejected. A control output is provided for a utilization 
device from a coincidence hold circuit that may be used to halt a 
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tape search unit at the time of coincidence or perform other useful 
control functions. 5 claims, 4 figures. 


47458 Problems of ultradeep exploration and production. Erdoel- 
Erdgas Z.; 92: No. 12, 407-409(Dec 1976). (In German with English 
abstract). 

This panel discussion focuses on some problems encountered 
in the exploration and production in ——s structures. The pro- 
duction technology for ultradeep wells in faced with difficulties 
especially when the content of H$sub 2$S and CO$sub 28 is high. 
Nevertheless, today’s technical stand of ultradeep drilling technol- 
ogy is considered to be advanced enough to cope with problems of 
reaching very deep potential reservoirs. However, the steadily 
na mee of ultradeep drilling will have to be somewhat mini- 
mized through a cooperation of drilling companies. 


47459 Reservoirs-treatment-profitability. Ruehl, W. Frdoel- 
Erdgas Z.; 92: No. 12, 416-418(Dec 1976). (In German). 

Key factors which determine the development of ultradeep 
reservoirs beyond some 4,500 m are discussed, with special emphasis 
on the economic viability of producing from these deep oil and gas 
deposits. Among the technical parameters considered are increasing 
pressure, and temperature as well as reduced permeability and 
porosity. Well measurements and treatments are more complicated 
at ter depths, and the profitability of these deep wells is drasti- 
cally reduced by higher development costs and lower recovery and 
productivity factors. The reservoir thickness, permeability, draw- 
down pressure or other compensating factors must be 50-100 times 
greater for a 7,000-m project than for a 1,000-m one. 


47460 Uh drilling technology. Spoerker, H. Erdoel-Erdgas 
Z.; 92: No. 12, 418-419(Dec 1976). (In German). 

Changes in the energy situation over the past three years have 
led to an increased drilling activity, especially in the exploration of 
ultradeep oil and gas deposits. Modern drilling rigs are capable of 
drilling holes up to 12 000 m without any serious technical problems 
but the drilling of ultradeep wells at depths of 15 000 m is expected 
to create considerable difficulties, particularly those caused by the 
temperature effect. Even if the petroleum industry and service 
companies are able to solve these problems, there still remains the 
question of economy. A cost analysis of OMV AG's ultradeep wells 
is presented to show how money can be saved by reducing drilling 
and roundtrip time. A greater exchange of experience in ultradeep 
drilling is recommended for European countries. 


47461 Drill pipe and casing for ultradeep drilling. Hauk, V. 
Erdoel-Erdgas Z.; 92: No. 12, 420-422(Dec 1976). (In German). 

A survey is presented of the drill pipes, casing, tubing and 
pipe joints which are currently available for ultradeep oe and 
production of oil and gas wells. Equipment now exists which can 
withstand highly severe conditions encountered when producing gas 
from ultradeep wells. Some new, still unsolved problems associated 
with equipment when drilling the ultradeep wells with temperatures 
in excess of 300°C (572°F) are also discussed. 5 refs. 


47462 Ul well production technology. Graf, H.G. Erdoel- 
Erdgas Z.; 92: No. 12, 423-425(Dec 1976). (In German). 

The author discusses a number of consequences--physical, 
chemical and technical--that must be faced when producing from 
ultradeep wells in which high temperatures and pressures exist. Most 
of the special equipment for well completions used at average depths 
is not suited for ultradeep wells. A ge design for natural gas 
production from a depth of 23,000 ft, based on the worldwide 
experience with ultradeep wells, is described. Corrosion problems, 
especially those associated with sour gas environment, are discussed 
along with the use of exotic steels. 


47463 Elements of emulsion flooding. Lepper, U. (Mobil Oil in 
Dtschl, Celle, Ger). Erdoel-Erdgas Z.; 92: No. 12, 426-433(Dec 
1976). (In German). 

Improved flooding techniques, in which a ready-made emul- 
sion is injected into the reservoir, are steadily gaining ground. This is 
particularly true of the floods with ready-made microemulsicns. The 
emulsion flooding process can be classified on the basis of physical 
and chemical properties of the injected fluid and its behavior in the 
porous rock during the displacement of oil. The author explains the 
structure of certain types of surfactant solutions, deals with the 
experimental results obtained with these surfactant solutions during 
oil displacement, and indicates trends in their use in the reservoir cn 
the basis of selected field tests. 20 refs. 


PROCESSING 


REFER ALSO TO CITATION(S) 47480, 47486, 49292 


47464 (CONF-7510164—, pp 37-42) Problems in petroleum re- 
fining. Hansford, R.C. (Union Oil Co. of California, Brea). Apr 1976. 
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From Workshop on research on petroleum, natural gas, and 
oil shale--the university’s role; Golden, Colorado, United States of 
America (USA) (20 Oct 1975). 

In Research on petroleum, natural gas, and oil shale: the 
university's role. 

The broad categories of current problems in the refining 
industry are environment, energy conservation, corrosion, feedstock 
cleanup, and raw material supply. Future problems will be conver- 
sion of residue, improved reactor efficiency, development of better 
catalysts, octane number improvement, and cheaper hydrogen 
sources. (DLC) 


47465 Evaluation of the effectiveness of the fixed production 
capital of petroleum processing plants. Alieva, L.G.; Makkaveev, 
M.V. (Moscow Inst of Petrochem and Gas Ind im. I.M. Gubkin, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 102-106(1976). 
(In Russian). 

It is proposed to evaluate the effectiveness of the fixed 
production capital of petroleum processing enterprises by the index 
of effectiveness which takes into consideration simultaneous changes 
in fixed capital requirements, labor requirements and material re- 
quirements of production. An example of calculation of this index is 
given. 


47466 Investigation of the process of carbamide deparafinization 
of diesel fuel distillate from Stravropol crude. Skidanova, N.J.; Be- 
lyaeva, A.I.; Odintsova, A.K.; Bondarenko, O.A. (Groznyi Pet Inst 
im. M.D. Millionshchikov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 7, 49-51(1976). (In Russian). 

In the investigation, use was made of dichloromethane (as 
raw material solvent) and of an aqueous solution of carbamide 
saturated at 70° It is shown that an increase in the number of times 
of treatment of crude with an aqueous solution of carbamide results 
in an increase in the depth of deparafinization. To deepen the 
process, tests of a two-stage treatment of crude with the aqueous 
solution were carried out. It is shown that two-stage deparafinization 
makes it possible to obtain about 19% of paraffin with the permissi- 
ble content of aromatics and about 68% of diesel fuel with the 
freezing point at -34°C. Investigations of the process, using crystal- 
line carbamide with the addition of an activator to the reactors, were 
carried out. Water was used as activator. It is shown that crystalline 
carbamide permits deeper deparafinization and production of diesel 


fuel from Stavropol crude with the freezing point at -40°C. 


47467 Method of calculation of a hydrocyclone plant for cleaning 
oil well products from sand. Gutman, B.M.; Mustafaev, A.M.; 
Karaev, M.A.; Ershov, V.P. (Az SSR Inst of Pet and Chem im. M. 
Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 7, 67-70(1976). 
(In Russian). 

Problems of application of hydrocyclones to purify the oil 
wells products from sand are considered. A comparative analysis of 
the operation of the existing types and sizes of hydrocyclones is 
carried out. Optimal parameters of operation of hydrocyclones are 
experimentally determined. Calculation formulas are proposed for 
the determination of the productivity of a hydrocyclone depending 
on its diameter and inlet pressure. Conditions for the least losses of 
the liquid phase through the discharge aperture of the cyclone are 
determined. A method of calculation of a hydrocyclone plant for 
purifying oil well products from sand is proposed. 


47468 Catalysts for hydrocracking. Abidova, M.F.; Yukubova, 
M.Kh. (Tashkent Polytech Inst, Uzb SSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 8, 51-54(1976). (In Russian). 

The activity of three specimens of the modified Al-CO-Mo 
catalyst during the process of hydrocracking of high sulfur-content 
vacuum gas-oil is investigated. It is found that, under optimal condi- 
tions, a specimen of the catalyst, containing 0.1 % wt. of the 
promotor, possesses a high cracking, hydrodesulfurizing activity and 
selectivity of effects. 


47469 Chemical composition of gasolines produced by coking 
residues of different oils. Stekhun, A.I.; Gimaev, R.N.; Filonik, I.A. 
(Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 
55-57(1976). (In Russian). 

Results of laboratory investigations of group composition of 
hydrocarbons and sulfurorganic compounds of gasoline produced by 
coking residues of West Siberian, Mangyshlak, Turkmenian, Per- 
mian, Fergana and Ukrainian oils are presented. It is shown that 
coking gasolines are marked by an elevated content of non-limiting 
hydrocarbons and can be a potentially considerable source of olefin- 
containing raw material for the petrochemical industry. 


47470 Economic efficiency of a complex utilization of raw mate- 
rials for pyrolysis. Agaev, S.G. (Moscow Inst of Petrochem and Gas 
Ind im. I.M. Gubkin). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 
96-102(1976). (In Russian). 

Technical and economic indices of pyrolysis of hydrocarbon 
raw materials (for obtaining ethylene and propylene), the raw mate- 
rial resources of oil refineries and gas processing plants in the North 
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Caucasus, the Volga Valley, and Azerbaijan, as well as economic 
efficiency of obtaining ethylene from direct-distillation gasoline or 
from the well gas in these regions, are analyzed. A possibility of 
increasing ethylene resources by extracting it from methane at gas 
processing plants is pointed out. Further, the advantages of obtaining 
ethylene on new, large-unit ethylene-producing facilities, compared 
with the existing plants, are analyzed. As a raw material for the 
pyrolysis of gasoline, these plants will utilize also kerosene and gas- 
oil fractions which wili occupy a leading role in the structure of 
pyrolytic raw materials by 1980. 


47471 Application of surfactants for dehydration and desalination 
of crude oil. Tellez R, J.I. (Inst Mex del Pet, Mexico City). Rev. Inst. 
Mex. Pet.; 8: No. 4, 43-53(Oct 1976). (In Spanish). 

An experimental method for selecting crude oil demulsifiers is 
described. Basic concepts of the formation, stability, and breaking 
down of crude oil-water emulsions are revised. The development 
and field application of special surfactants for crude oil dehydration 
and desalination is described. 10 refs. 


47472 Corrosion in water cooling systems and possible protective 
measures, Stern, I.; Melex, A.; Dernikovic, B. Nafta (Zagreb); 27: 
No. 11, 589-597(Nov 1976). 

A review of literature on corrosion problems associated with 
the cooling water systems in petroleum refineries is presented. 
Particular attention is given to the problems related to the corrosion 
process caused by the cooling medium. The following five main 
topics are covered: (1) Water as a means of cooling; (2) Corrosion of 
metals in cooling water; (3) Corrosion protection methods for cool- 
ing systems; (4) Boiler deposit control; and (5) Corrosion testing. 184 
reis. 


47473 Use of optimization techniques in distillation design. Kore- 
litz, T.H.; Huang, C.C. (Badger Co, Cambridge, Mass). Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 29: No. 12, 549-550(Dec 1976). 

A method is described by which a rating program can be 
modified to perform design-type distillation calculations by the intro- 
duction of a simple optimization scheme. The scheme is ge 
posed on a tridiagonal matrix algorithm. A sample prob! is 
presented and discussed. 7 refs. 


47474 Organophosphorous antifoulants in hydrodesulfurization. 
Shell, D.C.; Hayward, E.C. (to Nalco Chemical Co.). US Patent 
4,024,048. 17 May 1977. Filed date 20 Nov 1975. 22p. 

Phosphate and phosphite mono- and diesters and thioesters in 
small amounts function as antifoulant additives in overhead vacuum 
distilled gas oils employed as feedstocks in hydrodesulfurizing wher- 
ein such feedstocks are subjected to elevated temperatures of from 
about 200 to 700°F and which are prone under such processing to 
produce material that deposits and accumulates upon the surfaces of 
hydrodesulfurization catalysts and also equipment, such as heat 
transfer surfaces and the like. Such additives not only inhibit and 
suppress fouling but also reduce fouling in previously fouled suc! 
systems. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 47470, 47555, 47556, 47557, 
47855, 47878 


47475 (CONF-770216—1) Identification of chemical types in 
asp! strongly adsorbed at the asphalt-aggregate interface and their 
relative displacement by water. Plancher, H.; Dorrence, S.M.; Peter- 
sen, J.C. (Energy Research and Development Administration, Lara- 
mie, Wyo. (USA). Laramie Energy Research Center). 1977. 29p. 
Dep. NTIS, PC A03/MF AO1. 

From Annual meeting of the Association of Asphalt Pavi 
Technologists; San Antonio, Texas, United States of America (USA 
(21 Feb 1977). 

The asphaltic components strongly adsorbed on a number of 
asphalt-aggregate interfaces were isolated and characterized both 
quantitatively and qualitatively, and their relative displacement from 
an aggregate surface by a moisture-damage test was determined. 
Oxygen- and nitrogen-containing compounds were concentrated on 
the aggregate surfaces. Of the five different oxygen-containing func- 
tional types examined, carboxylic acids were the compound type 
most strongly adsorbed by the aggregates and were also the com- 
pound type most readily displaced from the aggregates by water. 
Dicarboxylic anhydrides were also selectively displaced by water; 
sulfoxides showed either selective retention or displacement with 
different asphalt-aggregate systems. geo compounds and ke- 
tones were the compound types least affected by the moisture- 
damage test. Model compound studies were used to support the 
relationships determined between asphalt functional groups and their 
affinity for various aggregate surfaces. 
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47476 (EPRI-EL—303) US transformer oil supply and demand, 
1975—1985. Raab, E.L.; Rouse, T.O.; Way, P.F. (General Electric 


Sa Pittsfield, Mass. (USA) ). Nov 1976. 22p. Dep. NTIS, PC A02/ 
AOl. 


A forecast of the supply of naphthenic transformer oil to the 
U. —- for the next decade was developed through a survey of present 
tential producers. This was compared with estimates for 
—A ormer oil demand over the same period. There is a substantial 
prospect of a short fall in supply Solon 1980 and 1985. Exact 
i depends primarily on the rate of growth in electrical energy 
ignificant increases in supply will require a broader and more 
flexible supply base, that is, the use of non-naphthenic crudes for 
transformer oil production. The main obstacle to the use of 
finic- and intermediate-base oils is the additional cost of dewaxing to 
meet the present pour point and low-temperature viscosity require- 
ments specification. It is expected that a balance will be sought 
between the cost of dewaxing, the availability of plant capacity for 
deep dewaxing, and the com) — performance of oils with higher 
natural pour points but which contain pour-point depressants. 


47477 US petrochemicals: technologies, markets, and economics. 
Brownstein, A.M. (ed.). Tulsa, OK; Petroleum Publishing Co. 
(1972). 358p. 

The technology, economics, and markets of the U. S. petro- 
chemical industry are covered by product category: products of 
synthesis gas, aromatics, acetylene, and olefins. Specific information 
is presented on benzene, toluene, xylenes, naphthalene, acetylene, 
ethylene, and propylene. The oil import program, quotas, and world 
trace are covered. This book is based on lecture notes from a course 
presented at the Univ. of Pennsylvania. (DLC) 


47478 Experimental investigation of molecular thermal properties 
of some solutions of hydrocarbons in normal alcohols. Amiraslanov, 
A.M.; Bagir-Zade, M.M. (Az SSR State Pedagog Inst im. V.I. 
Lenin). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 14(1976). (In 


Russian). 

The dependence of the densities of 20, 40, 60, and 80% 
solutions of ienmpatet alcohol and toluene-pro} yl alcohol = 
their temperature and concentration is experimentally investi 
and results are presented in tabular form. Refraction indices of ithe 
solutions within the temperature range of 14-90°C are experimental- 
ly determined. 


47479 Investigation of o process of selective purification of 
lubricating oil distillates on electrocontactor plant. Agaev, 
A.A.; Kurbanaliev, T.G. (Az SSR Inst of Pet and Chem im. M. 
Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 51-56(1976). 
(In Russian). 

Results of an investigation of a pilot op for furfurol purifi- 
cation of ‘avtol-10’ and diesel lubricating oil in an electrocontactor 
are presented. Industrial tests have shown that electrocontactor is a 

ood and effective extractive apparatus for selective purification of 
ubricating oil distillates. Optimal conditions are determined for the 
process of purification in the electrocontactor. The use of an electro- 
contactor instead of industrial checker or plate extractors makes it 
possible to increase the output of the existing plants. 


47480 Distillation criteria for automatic analyzers of fraction 
composition of petroleum products. Farzane, N.G.; Ilyasov, L.V.; 
Pashaev, S.M.; Azim-Zade, A.Yu. (Az SSR Inst of Pet and Chem 
im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 91- 
95(1976). (In Russian). 

Four criteria of fractional distillation-constancy of the rate of 
increase of fraction boiling-out tem; ture; constancy of thermal 
capacity supplied to the distillation ; constancy of the mass and 
volume discharge of the boiling-out fraction vapors--are described. 
They make it possible to obtain reproducible analysis results when 
designing automatic laboratory and industrial analyzers of fractional 
composition to measure the quantities of boiling-out fractions in the 
vapor pi all pe by means of detectors. An analysis of the standard 

of fractional distillation is presented. Schemes of realization 
of fractional analysis with the proposed criteria are described. Gas 
detectors are recommended and positive characteristics of the new 
method of determination of fractional composition are presented. 


47481 Analysis of the results of the modeling of the interaction of 
petroleum coke with air and combustion gases, Lizunov, A.N.; Volo- 
shin, N.D.; Syunyaev, Z.I. (Ufa Pet Inst US USSR). Solid Fuel Chem. 
(USSR) (En, Transl.); 10: No. 2, 124-126(1976). 

Petroleum coke for the electrode industry is previously cal- 
cined by heating to 1100-1300°C in a current of hot combustion 
gases followed by holding for 30-60 min and cooling. The calcina- 
tion is accompanied by the burn-off part of the coke as the result of 
its reaction with the O/sub 2/ present in the blast and with the active 
components of the combustion gases, CO/sub 2/ and H/sub 2/0. 
The lower the burn-off, the more economic is the process consid- 
ered. With a burn-off greater than 15-20%, the amount of ash in the 
calcined coke may become excessive. In this paper, the results are 
given of thermodynamic calculations on a computer of the burn-off 
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in the interaction of petroleum coke with air and combustion gases in 
the range of temperatures from 470 to 1200°C. Calculated figures 
have been obtained for the influence of the temperature of prelimi- 
nary heating of the air and of the concentration of oxygen in the 
blast on the output parameters for 1- and 3-stage calcination appara- 
tuses. 3 refs. 


47482 High-quality electrodes. Ince, A. (Anglo Great Lakes 
Corp, Newcastle upon Tyne, Engl). Jronmaking Steelmaking; 3: No. 
6, 310-314(1976). 

The nature of the petroleum coke employed in the production 
of high-quality electrodes is of ey importance in determining the 
basic physical properties of the final graphite. The chemical compo- 
sition of the petroleum feed to the coking drums mainly determines 
the structure of the coke; a highly aromatic feedstock, gi via the 
delayed coker, the preferred needle or anisotropic coke. coke 
a confers both advantages and disadvantages on the negh 
ite but for large-diameter electrode systems the advantages 
electrical conductivity and low thermal expansivity are of _ 
mount importance. Uniformly well graphitized electrodes have the 
low electrical resistivity and high resistance to thermal shock de- 
manded by modern arc-furnace practice. 27 refs. 


47483 Experimental cemietes & Oe Gate < Sa 
within a wide range of temperatures and pressures. Guseinov, 
K.D.; Klimova, T.F. (Az SSR State P g Inst im. V.I. Lenin). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 58(1976). (In Russian). 
Results are presented of an investigation into the P-V-T 
dependence of liquid isoamylpropionate within the tem 
range of 295.65-615.9K and the pressure range of 1o1*i0s p 5$- 
500.78* 10$sup a 2$ by the method of hydrostatic = An 
ing. Based on the P-V-T data, an equation of state is constructed. 


47484 Experimental investigation of the isobaric heat to, are of 
benzene and ethylbenzene vapors at subcritical pressures and tempera- 
tures up to 420°C, Mamedov, A.M.; Akhundov, T.S.; Sultanov, Ch.I. 
(Az SSR Inst of Pet and Chem ‘im M. Azizbekova). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 8, pen Ye (In Russian). 

The vapor region of benzene and ethylbenzene is investigated 
within a wide range of temperatures and pressures. By means of a 
slight extrapolation of ex tal isobars by 0.6-0. the 
values of ub p$ at the saturation line on the vapor side are 
obtained. A comparison of the heat capacities C$sub p$$sup 0$ in an 
ideal gas state (these data have been obtained by means of ex! 
tion of experimental isotherms to the pressure of p=0) with av le 

ublished data is presented. The error values are, on an average, 
low -0.3%. 


47485 Solubility of paraffin wax in kerosene. Gudmundsson, 
J.S.; Bott, T.R. (Univ of Birmingham, Engl). Fuel; 56: No. 1, 15- 
16(Jan 1977). 

The solubility of fully refined paraffin wax in a commercial 
kerosene has been determined and com with theoretical and 
empirical prediction equations. Over the limited range of these 
experiments the experimental results and the theoretical and empiri- 

curves show similar trends. 4 refs. 


47486 Fractionation of petroleum bitumens. Patwardhan, S.R. 
(Indian Inst of Technol, Powai, Bombay, India). Fuel; 56: No. 1, 40- 
44(Jan 1977). 

Isolation of asphaltenes, resins and oils from straight-grade 
bitumen by a convenient method is of industrial importance, as these 
fractions form excellent blending stocks for —_ ‘synthetic’ bitu- 
mens of the required grades. individual fractions also have 
established and potential end uses. Fractionation of three straight- 
grade bitumens was studied dy using different o 2s liquids, and it 
was concluded that a method based on the use of hexane is the most 
appropriate. 17 refs. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 47353, 47455, 47465, 47476, 
47477, 48871, 48872 


47487 (COO—2865-6) Net energy effects and resource — 
an all-oil economy. Penner, P.S.; Amado, D. (Illinois Univ., Urbana 
(USA). Center for Advanced Com Sogo. Apr 1977. Contract 
EY-76-S-02-2865. 43p. Dep. NTIS, PC A03/MF AOI. 

Net energy analyses performed in the past have been static, 
with assumed steady-state operation of energy facilities, fixed tech- 
nology, and fixed quality of resource input. report examines the 
impact over time as a resource is dep ed and requires increasing 
inputs to produce a unit of ou’ Grihing and Focus is on oil extraction, starting 
with conventional onshore di and proceeding through offshore, 
secondary, el todlnp ooseeny cones ues. A hypothetical single- 
fuel economy is constructed, in which the entire U.S. economy 
depends solely on crude petroleum for its energy supply. The net 
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energy effect (increase in energy cost of energy) is analyzed. With 
constant 3% growth in GNP and no net energy effects, the economy 
would run out of oil in eleven years. Use of synthetic fuels is 
considered. (DLC) 


47488 gyn ey President's April 15, 1977 report to 
Congress on the pricing of Alaska North Slope (ANS) crude oil. 
(Federal Energy Administration, Washington, D.C. (USA)). 1977. 
89p. Energy Administration, Washington, 

An assessment is presented of whether, under current price 
regulations, Alaska North Slope (ANS) crude oil will have a well- 
head price such that it provides positive incentives for production of 
such oil without affecting other domestic crude oil prices (due to the 
composite wellhead price requirement of Section 8 of the EPAA) in 
a manner that would result in less production of other domestic 
crude oil than would otherwise occur. 


47489 Economics of North Sea oil su Robinson, C.; 
Morgan, J.R. (Univ. of Surrey, Eng.). Chem. Eng. (London); No. 
321, 388-392, 431(Jun 1977). 

This paper summarizes conclusions from a study of: future 
North Sea production and its effect on UK energy supplies, profit- 
ability of North Sea oil and how it may be affected by price 
variations, possible effects on profitability of government depletion 
control, and balance-of-payments effects and their implications for 
depletion control. (DLC) 


47490 (RL—77-023/A) FORWODS: a program to forecast 
future world oil demand from Transport and other sectors for various 


scenarios. Bloodworth, I.J. (Science Research Council, Chilton 
i Rutherford Lab.). Jan 1977. 38p. Dep. NTIS, PC A03/MF 
AOl. 


A computer progran. has been written to forecast regional 
and world oil demand by modeling the growth of the transport 
sector and other oil specific sectors. The base year used is 1972, with 
projections covering the period to 2020. The scenarios represented 
include high and low economic growth, high price oil, and con- 
strained fuel oil demand. 


47491 Consumption forecasts for major petrochemical interme- 
diates. Arlie, J.P. bg Fr du Pet). Rev. Inst. Fr. Pet. Ann. Combust. 
Liquides; 31: No. 5, 855-876(Sep-Oct 1976). (In French with English 
abstract). 

Forecasts for 1980 with regard to the major olefin interme- 
diaries such as ethylene, propylene, butadiene and aromatics, ben- 
zine, 0-xylene and p-xylene based on the present yields of the leading 
synthesis processes used for petrochemicals to determine the techni- 
cal transition coefficient from each intermediate to each derivative 
examined are given. The growth in olefins will be slightly greater 
than for aromatics. For Western Europe, there appears to be a need 
for about a 40% increase in the effective production capacity of 
steam cracking units as of 1975 in order to fulfill the demand for 
ethylene. The eventual replacement of a portion of naphtha by gas 
oil would increase propylene and butadiene production which 
should inevitably be greater than demand in 1980. 


47492 Investment selection for reliable future: description of 
return program. Hiegel, M.; Le Leuch, H. (Inst Fr du Pet). Rev. Inst. 
Fr. Pet. Ann. Combust. Liquides; 31: No. 5, 901-921(Sep-Oct 1976). 
(In French with English abstract). 

The general capital budgeting program developed by the 
Department of Economics of the Institut Francais du Petrole is 
designed to compare different investment projects. This highly flexi- 
ble program, which does not attempt to make any contribution on 
the theoretical level, will enable various obstacles to be avoided in 
the present value method, whose apparent simplicity is sometimes a 
source of confusion. Most investment projects, whatever their sector 
of activity, can be analyzed with this program. Conventional deci- 
sion criteria are determined in the light of the financing structure, 
the fiscal system and currency depreciation. Sensitivity analysis can 
be used to test the value of these economic criteria in a great many 
hypotheses and make up an initial approach to problems linked to an 
uncertain future. 


47493 Petroleum industry: problems and solutions. Burchard, 
H.J. (Mineraloelwirtschaftsverb, Hamburg, Ger). Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 29: No. 12, 557-560(Dec 1976). 
(In German). 

This article presents suggestions of the West German petro- 
leum industry on how to solve the existing structural problems 
facing the industry. One of the unanimous positions adopted by all 
oil companies affilitated with the Petroleum Industry Association 
was that the structural problems ought to be solved on a marketing 
basis and without government controlled interventions. This means 
that the petroleum industry is first to fully avail itself of market 
opportunities and prospects, and then the government would 
become involved only in such instances where this is unavoidable. 
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47494 Optimal development of the North Sea's oil fields. Odell, 
P.R.; Rosing, K.E. (Erasmus Univ., Rotterdam). Chem. Eng. 
(London); No "321, 393-396(Jun 1977). 

A financial analysis is conducted of the Forties, Montrose, 
and Piper fields. Company and country interests are shown to be 
divergent. (DLC) 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 47249 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 47503, 47510, 49800, 49801, 
49802, 49805, 50073 


47495 (PB—265267) Oil and gas use characterization, impacts, 
and idelines. Conner, W.H.; Stone, J.H.; Bahr, L.M.; Bennett, 
V.R.; Day, J.W. Jr. (Louisiana State Univ., Baton Rouge (USA). 
Center for Wetland Resources). Jun 1976. 160p. (LSU-T—76-006). 
NTIS, PC A08/MF A0l. 

Sponsored in part by Louisiana State ag | Office, Baton 
Rouge, Coastal Resources Program, Louisiana Wildlife and Fisher- 
ies Commission, Baton Rouge, and Louisiana Coastal Commission, 
Baton Rouge. 

A nontechnical survey of oil and gas activities and their 
impacts on wetland, and a discussion of preliminary guidelines for 
optimizing production and minimizing impact are presented. 


47496 Remote sensing of oil spills. Thomson, K.P.B. (Canadian 
Centre for Remote Sensing, Ottawa); Ross, S.; Howard-Lock, H.E. 
pp 829-840 of In Canada’s continental margins and offshore petro- 
eum exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian 
Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Coane (29 Sep 1974). 

See CONF-7409163—. 

The Canadian Federal Government, wo together with 
agencies of other governments, is conducting a number of programs 
related to detection and clean-up of oil spills in the environment. In 
both the environmental assessment and clean-up aspects, remote 
sensing technology provides a vital input. The t discusses the 
state-of-the-art in the remote detection of oil spills specifically in 
terms of Canadian experience and needs. Three arm types of sensor 

“packages” are discussed. These are: passive imagery techniques 
operating in the visible range of the spectrum, microwave systems 
and active or specialized techniques. Each of these three categories 
has certain advantages and disadvan oe. For example, simple aerial 
omg 5 apd or airborne multispectral scanner systems, operating in 
the visible range of the spectrum, are limited by meteorological 
conditions and to daytime operation. Requirements of quasi-oper- 
ational airborne systems include all weather capability which can be 
accommodated by microwave systems. Microwave systems can also 
be used for night-time surveillance and, under certain conditions, for 
estimating the thickness of oil. The third category covers instrumen- 
tation such as active laser line-scanner systems (useful for night 
operations) and laser fluorosensors which may provide means of 
identification of the type of oil as distinguishing between oil and 
chemical effluents. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 47492, 47493, 47499, 48971, 48972 


47497 Protection of offshore energy assets. Denton, R.W. (Nav 
Coastal Syst Lab, Panama City, Fla). Nav. Eng. J.; 88: No. 6, 87- 
91(Dec 1976). 

The energy crisis has spurred demands for rapid development 
of continental United States offshore ap gene assets. These assets 
could account for over 20 percent of U.S. energy requirements by 
1985. Offshore assets can be destroyed, as well as major industrial 
development and expansion programs halted, with simple and inex- 
pensive sabotage techniques. Adequate detection, defense, and relat- 
ed damage contro! systems against such illegal assaults are not 
— in use on offshore assets. A proposed solution is presented. 
5 refs. 


47498 Newfoundland’s white paper: here's the regulations...let's 
get on with the drilling. Can. Pet.; om son 52- op ppt 
The white paper pertains to the regulation of oi gas 
exploration and development off the coastline of Newfoundland. 
The average resource potential estimate is 3.5 billion barrels oil and 
40 tcf gas. The major policy objectives of the white paper which is 
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applicable to the industry are discussed. The public revenue aspects 
are described. The Newfoundland and Labrador Petroleum Board 
would act as a watchdog, but would not be a competitor to private 
industry. A financial analysis is offered, together with statements by 
Cabot Martin, the energy minister's legal advisor. 


TRANSPORT, PIPELINES, AND HANDLING 


47499 (FEA/G—77-137) Equitable sharing of North Slope crude 
oil. A study requested by Congress in Section 18 of the Alaska Natural 
Gas Transportation Act. (Federal Energy Administration, Washing- 
ton, D.C. (USA)). Apr 1977. 111p. Energy Administration, Office of 
Oil and Gas, Washington, DC. 

Based upon the analysis contained in this report, the follow- 
ing conclusions have been drawn: (1) any of the several long-term 
pipeline proposals that contemplate shipment of Alaskan North 
Slope crude oil to pipeline distribution centers east of the Rocky 
Mountains could benefit all sections of the Nation, including at least 
a portion of the Northern Tier states; (2) distribution of Alaskan 
North Slope crude oil to Gulf Coast refineries will help to reduce 
the dependence of New England and the Middle Atlantic States on 
imported oil; (3) the Federal Government, in response to Section 18 
of the Alaska Natural Gas Transportation Act, is taking those steps 
necessary to expedite construction of t delivery systems; 
(4) there are significant mene issues involved in all the 
pipeline delivery proposals which require additiona! time for analysis 
and resolution by the Federal Governments of the U.S. and Canada 
and the various states that would be transited; (5) the short-term 
situation regarding the delivery of crude oil to the Northern Tier 
states could not be addressed in this report; Canadian crude oil 
export policy is under review; and (6) based upon what is currently 
known about Canadian export policy, there are available alternatives 
for the distribution of North Slope crude oil and for providing 
— of crude oil to the Northern Tier states for a period of time 
sufficient to analyze and resolve the issues surrounding the long-term 
proposals. 


47500 Determination of the heating temperature and concentra- 
tion of the diluent in ‘hot’ oil pumping. Syrtlanov, R.Sh.; Abramzon, 
L.S.; Tugunov, P.I. (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 6, 73-76(1976). (In Russian). 

Problems arising with hot pumping of petroleum and petro- 
leum products with a diluent are surveyed: achievement of the 
maximum productivity of the pipeline with regard to the main 
product; achievement of minimum losses to friction; achievement of 
minimum power requirement for pumping; achievement of minimal 
operational costs of pumping. Formulas are presented for the calcu- 
lation of the loss of pressure, of the capacity necessary for driving 
the pumps, and the costs of pumping. Based on these formulas, 
equations are obtained for the calculations of the optimum concen- 
tration of a diluent and temperature of heating corresponding to the 
tasks listed. An analysis of the solution obtained is given. 


47501 Efficacy of application of backfill-type insulation of under- 
ground pipelines. Garris, N.A.; Martynov, A.V.; Novoselov, V.F. 
(Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 
77-80(1976). (In Russian). 

A method of rough evaluation of the optimum width of 
backfill-type insulation of an underground pipeline is presented. An 
example of calculation is given. A method of determination of the 
yaad of efficacy of thermal insulation of the backfill-type is 
shown. 


47502 Investigation of the initial period of formation of protec- 
tive films when alkylpolyethylenediaminedioleates are present in oil 
and gas field pipelines. Spirina, V.A.; Ibatulova, N.K.; Abramov, 
D.M. (Az SSR Polytech Inst im. Ch. Il’dryma). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 7, 101-106(1976). (In Russian). 

The initial period of formation of protective films by 
alkylpolyethylenediaminedioleates acting as inhibitors of steel corro- 
sion in two-phase systems, electrolyte-liquid hydrocarbons formed 
inside industrial gas pipelines, is investigated. A modified version of 
an electrochemical rizing method developed at the Institute of 
Inorganic and Physical Chemistry of the Academy of the Sciences 
of the Azerbaijan SSR is used in the experiment. It is shown that, 
with selected concentrations of the inhibitor, a film with highly 

rotective properties is formed already at the initial moment. Other 
actors affecting the formation of the film are investigated as well. 


47503 Icings along the trans-Alaska pipeline route. Sloan, C.E.; 
ats C.; Mayo, L.R. U.S., Geol. Surv., Prof. Pap.; No. 979, 1- 

The location and extent of icings observed during six winters, 
1969 to 1974, along the trans-Alaska pipeline route are shown on a 
series of maps and photographs. Large flood-plain icings occur in 
the braided river channels of the Sagavanirktok, Atigun, Dietrich, 
and Delta Rivers. Numerous lesser stream and hillside icings also 
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occur along the pipeline route. Construction of the pipeline, roads, 
pumping stations, and training structures will displace some existing 
icings and will create new icings. Icings may cause problems such as 
flooding and erosion when they form on or near the pipeline, roads, 
and other pipeline facilities. 9 refs. 


47504 Accounting for thermal flux variability when heating un- 

peline with hot fluid. Tugunov, P.I.; Garris, N.A. (Ufa 
Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 
28(1976). (In Russian). 

The problem of unsteady heat conductivity is solved for a 
linear heat source of variable capacity. The capacity of the source is 
expressed as an exponential time function. The solution is obtained in 
the form of series and is realized on a computer. Calculation results 


- are compared with the experiment. 


47505 Gas dynamic resistance to the motion of a piston in a pipe. 
Lur’e, M.V. (Moscow Inst of Petrochem and Gas Ind im. I.M. 
Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 67- 
70(1976). (In Russian). 
The hydrodynamic resistance occurring with a single capsule 
uipped with an autonomous engine moves in a tube is investigated. 
The solutions are obtained by means of I.A. Czarny’s linearized 
equations of unsteady motion of a compressible fluid with appropri- 
ate initial and boundary conditions. 


47506 Combined method of recalculation of hydraulic character- 
istics of centrifugal pumps. Karaev, M.A.; Gasanov, D.A. (Az SSR 
Inst of Pet and Chem im. M. Azizbekova, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 8, 71-74(1976). (In Russian). 

A combined method of correction of the hydraulic indices of 
centrifugal pumps from water to oil is proposed. It combines both 
determined and adaptive-learning models. The essence of the pro- 
posed method consists in the use of the recalculation method in a 
combination with any other method, for instance with that of 
Ayzenshteyn. 9 refs. 


47507 Northern railway option. Lake, R.W.; Roney, M.D. 
(Queen's Univ, Kingston, Ont). Eng. J. (Montreal); 59: No. 2, 28- 
30(Mar-Apr 1976). 

The author points out that the principal economic advantage 
of a railway over other modes of transportation of oil and —— 
natural gas from the Arctic lies in its flexibility. A num of 
railways currently operate in regions of permafrost and one has been 
doing so for more than forty years. Railway rationale, construction, 
technology, implementation, economics, etc., are discussed in this 
article. 


47508 Huebner Vamag's all-weld ball valves. Gut, S. Erdoel- 
Erdgas Z.; 92: No. 11, 387-388(Nov 1976). (In German). 

An all-weld, large-diameter ball valve, developed by West 
Germany's Huebner Vamag on the basis of longstanding experience 
in the manufacture of cast ball valves, is described. Special emphasis 
is placed on the new valve's design and testing. Two primary 
requirements were met in the design and construction stages of this 
valve: safety and economy. 


PROPERTIES 


REFER ALSO TO CITATION(S) 47231, 47478, 47481, 47483, 
47484, 47485 


47509 (PB—264968) Modeling of oil evaporation in an aqueous 
environment. research on the effects of crude oil transfer and upstream 
refineries on delaware bay. Wang, H.; Yang, W.C.; H . Cre 
(Delaware Univ., Newark say, Coll. of Marine Studies). Dec 
1976. 49p. (CMS-RANN—S-76). NTIS, PC A03/MF AO1. 

See also PB—262723. 

The goal of the overall research program is to provide 
information on the input of oil transfer operations in Delaware Bay 
for decision makers. work reported here consists of the comput- 
er modeling of oil weathering in the early stage of a spill. A 
numerical model is developed to predict changes in oil characteris- 
tics, specific gravity, residues by weight and residues by volume of 
oil on water evaporation known to dominate the early stage 
of weathering. major driving forces for evaporation being 
considered include air temperature, wind speed, and size of slick. 
Laboratory experiments were conducted using No. 2 fuel oil, Nigeri- 
an Crude, and Venezuelan Crude to calibrate the numerical model 
and to | ok rage insight into the oil evaporation process. Based 
on the tory results, empirical relationships are p for 
determining the diffusion ient described in the first-order 
decay formula. Both numerical and laboratory results seemed to 
indicate that the effect of temperature on oil weathering is significant 
in the very early stage of weathering, but diminishes at a later time. 
The effect of wind speed is more uniform throughout the time 
duration being tested. 
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47510 Applications of infrared spectroscopy in petroleum analysis 
and oil spill identification. Brown, C.W.; Lynch, P.F.; Ahmadijian, 
M. (Univ. of Rhode Island, Kingston). Appl. Spectrosc. Rev.; 9: No. 2, 
223-248(1975). 

For over 30 years IR spectroscopy has been used extensively 
for determining the composition, both qualitatively and quantitative- 
ly, of petroleum and refined petroleum products, and to determine 
the structure of compounds present in petroleum. Recent applica- 
tions of IR spectroscopy in petroleum studies have been directed 
more toward identifying the origin of petroleum. All present indica- 
tions strongly suggest that IR spectroscopy will play an important 
role in the remote and in situ identification of the source of oil slicks. 
Infrared spectroscopy provides a convenient, rapid, nondestructive 
method for identifying the source of oil. Other collaborating data 
will undoubtedly be needed in court cases; however, the minimum 
time required to measure an IR spectrum makes IR spectroscopy an 
ideal tool for initiating an investigation to trace the guilty culprit in 
an oil spill. 7 tables, 5 figures, 136 references. 


47511 Experimental investigation of specific volumes of fractions 
of Upper Cretaceous Malgobek oil. Grigor’ev, B.A. (Groznyi Pet Inst 
im. M.D. Millionshchikov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 6, 72(1976). (In Russian). 

Six fractions of Upper Cretaceous Malgobek (North Cauca- 
sus) oil are investigated within the temperature range of 20-- 
200$degree$C and pressures of up to 600 bar. Results are presented 
in tabular form. 


47512 Effect of heteroatomic compounds on oxidability of jet 
fuels. Gureev, A.A.; Chertkova, N.Ya. (Moscow Inst of Petrochem 
and Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 7, 45-48(1976). (In Russian). 

Kinetics of oxidation of jet fuels (of the TS-1--T7 type) with 
the same hydrocarbon content and containing from 0 to 0.6% wt. of 
heteroatomic compounds is investigated within the temperature 
range from 90 to 150$degree$C over every 10$degree$C. A depen- 
dence of the oxidation rates of these fuels and of the induction 
periods on the content of heteroatomic compounds is established. 
The results obtained are discussed. 


47513 Aluminum soap demisting agent in jet fuel. Adicoff, A. US 
Patent 3,994,696. 30 Nov 1976. Filed date 22 May 1975. 2p. 

This patent discusses compositions of matter comprising a 
mixture of a jet fuel and an aluminum di-acid soap of a saturated 
carboxylic acid having from 8 to 20 carbon atoms are disclosed. The 
compositions of matter are useful as fuels for jet aircraft. 


47514 Electron microscopic observations of the morphology of 
bitumens. Donnet, J.; Ducret, J.; Kennel, M.; Papirer, E. (Cent de 
Rech sur la Phys-Chimie des Surf Solides, Mulhouse, Fr). Fuel; 56: 
No. 1, 97-100(Jan 1977). 

Two bitumens, residues of oil distillation, representative of 
the sol and the gel types, were studied by electron microscopy using 
different techniques (replicas, ultramicrotomy, SEM). Asphaltenes in 
the bitumen of the sol type form well organized, isolated agglomer- 
ates whereas the asphaltenes of the second bitumen appear as a 
continuous network without structure. Examination of the artificial 
bitumens prepared by interchanging the asphaltenes of the two 
samples (sol and gel) clearly indicates that their morphology is 
— by the composition of the other, non-colloidal, components. 
12 refs. 


47515 New variations of chromatographic techniques for finger- 
printing heavy ends of products from petroleum and coal. Rogers, 
L.B.; Hodgin, J.C.; Lubkowitz, J.A.; Glajch, J.L.; Semonian, B.P. 
(Univ. of ——_ Athens). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
22: No. 2, 632-633(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

LiChrospher/sup R/, when deactivated by an eae, oer 
mits rapid fingerprinting of the heavy ends of petroleum and coal by 
means of steric exclusion. Coal tar pitches, while differing in phys- 
ical properties and elemental composition, appear to be surprisingly 
similar, especially when one compares the very large fractions that 
are soluble in chloroform. Both high-pressure gas chromatography 
using n-pentane as a carrier and pyrolysis gas chromatography 
yielded chromatograms which appeared to be virtually identical for 
the two samples. 


47516 Petroleum asphaltenes: chemistry and composition. 
McKay, J.F.; Amend, P.J.; Cogswell, T.E.; Harnsberger, P.M.; 
Erickson, R.B.; Latham, D.R. (Laramie Energy Research Center, 
WY). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 708- 
715(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 
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See CONF-770301—P1. 

This paper discusses the isolation of n-pentane asphaltenes 
from a Wilmington, Calif., crude oil and the separation of the 
asphaltene into fractions of acids, bases, neutral N compounds, 
saturated hydrocarbons, and aromatic hydrocarbons, using ion ex- 
change chromatography, coordination chromatography, and adsorp- 
tion chromatography. The major compound types in the acid frac- 
tion were identified by infrared spectrometry. Molecular weights 
were estimated by vapor-phase osmometry, mass spectrometry, and 
quantitative infrared spectrometry. (DLC) 


47517 HPLC techniques for of residual fractions. Dru- 
shel, H.V. (Exxon Research and Development Labs., Baton Ro 
LA). Prepr., Div. Pet. Chem., Am. Chem. ; 22: No. 2, 831-84: 

197 


From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

This paper describes the tes of high prea liquid 
chromatographic techniques for the determination of saturates and 
aromatics in high-boiling fractions. This study involves the use of a 
microparticulate alumina column (y-Porasil) with backflush oper- 
ation to obtain the aromatics. The possible use of a moving wire 
detector to detect organic C in conjunction with the differential 
refractive index detector was investigated. Variables affecting the 
response of these dual detectors were investigated and the results 
compared with data from clay-gel chromatographic separation. 5 
tables, 4 figures. (DLC) 


STORAGE 


REFER ALSO TO CITATION(S) 47623 


COMBUSTION 


REFER ALSO TO CITATION(S) 47338, 48341 


NATURAL GAS 


REFER ALSO TO CITATION(S) 47370, 48937, 48943, 49003 


47518 Evaluation of alternatives for conserving fuel resources. 
Macriss, R.A.; Belles, F.E. pp 19p., Paper IGU/ES-76 of In Thir- 
teenth world gas conference. London; International Gas Union 
(1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

Energy conservation in residences is important to the gas 
utility industry because it can extend existing gas supplies to meet the 
demands of new customers, minimize the need for new and costly 
alternative supplies, and maintain a —— advantage over 
high-efficiency electric end-use systems such as heat pumps. Energy 
conservation can be achieved in two basically different ways: by 
changes in the house structure that will benefit all forms of fuel and 
by improvements in the efficiency of appliances and systems serving 
the residence. An evaluation is presented of alternative means to 
improve the seasonal efficiency of existing and new residential 
central gas-furnace space-heating installations. Such installations ac- 
count, in the United States, for nearly 25% of annual gas consump- 
tion for all uses. Based on an in-depth study of automatic furnace, 
flue dampers as a means to increase seasonal efficiency, it is conclud- 
ed that the most promising approaches for realizing significant 
energy saving are improved vent and chimney sizing and sealed- 
combustion systems. 


47519 Energy and the gas industry. Gray, J.A. (British Gas 
Corp., London). pp 217-237 of In Aspects of energy conversion. 
Blair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1976). 

The following aspects of the British gas industry are dis- 
cussed: natural gas supply system; load matching; gas reserves; 
market for gas; substitute natural gas; oil gasification; and coal 
gasification. (LK) 


47520 Thirteenth world gas conference. London; International 
Gas Union (1976). vp. (In English and French). (CONF-760681—). 
From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 
Ninety papers were presented at the conference on produc- 
tion and storage of natural gas, production of manufactured gas, 
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distribution of gases, industrial and commercial uses of gases, statis- 
tics, — gases. A separate abstract was prepared for each 
Paper. 


47521 Report of the Committee on t and 
underground storage of natural gases. pp 125p., Bp Pape TGU/A-76 of 
In Thirteenth world gas conference. London; International Gas 
Union (1976). 

rom 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1— 

The work of the Committee and its Sub-Committees during 
the period 1973-1976, on the study of gas producing industry prob- 
lems is summarized. The problems for study by Sub-Committees 
were selected by considering the state and development of the gas 
industry in the 1GU member countries. Much attention was given to 
problems associated with the development of the — Arctic and 
off-shore gas fields, safety measures on gas fields, reliability of 
production, and the economic efficiency on the methods used. 
steadily growing demand for natural gas, its limited resources and 
slight increase of the reserves in many countries in the future raised 
the problem of increasing gas and condensate withdrawal from the 
pay zones. The Committee started the study of this problem and the 

t results are recorded. The report covers the results of the studies 
on such problems as complex gas treatment for long distance trans- 
mission, automation and remote control of the industrial installations, 
increase in efficiency and economy of underground storage and 
gas production stimulation. Two of the papers which 
submitted to the Papers Committee as reserves among the individual 
ame for the XIIIth World Gas Conference are included in the 

eport of Committee A. 


47522 Statistical data, 1972—1974. pp 29ip., Paper IGU/G-76 
of In Thirteenth world gas conference. London; International Gas 
Union (1976). 
rom 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 
See CONF-760681—. 
The report was prepared through the cooperation of the 
> ene of the International Gas Union to illustrate the growth of 
pg on industry in each country, to render assistance to the members 
of the International Gas Union and to serve as a comprehensive 
reference to those who are active in or associated with the gas 
industry. The data are presented in seven tables. Table 1 contains a 
complete gas balance pose from the production to the final disposi- 
tion of gas. Table 1 is broken down by the type of gas supplied 
within a country. Table 2 contains the volume of various gases 
imported from each country. Table 3 contains the volume of various 
gases exported to each country. Table 4 contains the volume of fuels 
used for the production of manufactured gas and the volume of the 
by-products derived. Table 5 contains the length of t rt and 
distribution mains. Table 6 contains the number of household and 
other customers. Table 7 contains the population and certain house- 
hold characteristics of the country. (J RD) 


47523 Report of the Committee G on statistics, documentation, 
and sundry pp 5lp., Paper IGU/G-76 of In Thirteenth 
world gas conference. London; International Gas Union (1976). (In 
English and French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

Reports of the sub-committees of this committee are present- 
ed on classification and documentation, measuring units, medical 
ORD)’ dictionary, human resources and development, and statistics. 


47524 Monitoring your manpower. Urwin, N.J.; Webb, A.R. pp 
18p., Paper IGU/G2.46 of In Thirteenth world gas conference. 
London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Sede Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Some of the basic needs for manpower planning are exam- 
ined. The people who work for an organization are its most vital 
assets, together with its financial and hysical resources, and its 
technology. Pro; of recruitment, selection, training, and devel- 
opment are provided by the Gas Industry in most countries, in order 
to improve employee performance, and also to provide opportunities 
for developing higher skill required by advancing technology. Care- 
ful manpower ame! is needed, however, if these programs are to 
be effective. planning deper.ds on good knowledge of people in 
the organization, of their’ jobs, and of the future demands for both. 
The main types of information needed for man —_ lanning are 
identified, using examples drawn mainly from tish Gas. Careful 
monitoring of manpower movements - exeuiiman, 5 ate transfers 
and promotions, and wastage - in relation to workload, has helped to 
identify more closely where ys could be still more effectively 
employed, and to estimate what future requirements should be. A 
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computer-based Personnel Management Information System is being 
peas ge from which data about people and jobs can be speedily 
provided and analyzed. Behavioral investigations, such as attitude 
surveys, can also provide helpful information. Organization develop- 
ment approaches help work-based groups to identify realistically the 
problems they have to overcome in reaching their objectives, 


and in devising solutions to those problems. The possibility of wider 
use of these approaches in the International Gas Industry is consid- 
ered. 


47525 Application of statistical techniques in gas technology and 
in particular the of gas meters. Dienelt, H. (Hamburg Gas 
Works). pp 23p., Paper IGU/G3-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The application and the advantage of statistical methods is 
explained. A variety of examples can be found in the gas industry. 
The study of the performance of diaphragm meters lends itself to the 
statistical method, particularly because of the large number of meters 
in use in many countries and the various criteria of performance. 


47526 Natural gas in the energy scene: Australia. Lowe, P. pp 
19p., Paper TGU/N2-76 of In a Thirteenth world gas conference. 
London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The advent of natural gas in 1969 heralded a dramatic change 
in the Australian energy scene. Prior to that date, the total quantity 
of manufactured gas sold was less than 2% of the country’s primary 
energy consumption. Today, natural gas is supplying more than 7% 
of the total primary energy, and with the ever growing demand 
stimulated by the introduction of natural gas to the Sydney region, 
this figure is expected to double in the next ten years. A recent 
energy consumption forecast shows that by the turn of the century, 
Australia’s total energy requirements will be supplying over 20% of 
this requirement. This forecasts a thirteen-fold increase in natural gas 
consumption over the next 25 years. Australia, with its small popula- 
tion, is comparatively well endowed with natural resources on a per 
capita basis; however, our fossil fuel reserves represent only a small 
percentage of the world total. 


47527 Impact of technological developments on future supply 
prospects for natural gas. Goldman, E.C. (Shell Internationale Petro- 
a Maatschappij BV. V., The ——- pp 13p., Paper IGU/T2-76 of 
In Thirteenth world gas conference. London; International Gas 
Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

A review is presented on the world’s presently known gas 
reserves and future expectations, together with natural gas consump- 
tion in 1974. The reasons are examined for the apparent paradox that 
although now and for many years to come, the world has a theoreti- 
cal abundance of natural gas reserves, in practice a number of 
important markets are already short of supplies or will soon be so. 
The exploration and production activities which evolved in the first 
half of this century ben land operations to waterborne operations 
are now ing momentum in the continental shelf waters and 
beyond. The development of the necessary technology for this 

purpose requires time and heavy investment which will reflect in the 
final price to be paid for the product. In relation to market prices the 
Government taxation policies may endanger the rate of p 
The techno barriers to be overcome for development of 
deepwater resources are also analyzed. 


47528 Utilisation of a global view. Purkis, C.H. (British Gas 
Corp., London). pp 4ip., on IGU/T3-76 of In Thirteenth world 
gas conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and eedwe Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Global aspects of the utilization of gas at the present time are 
considered, and possible lines of thought for the future are discussed. 
The distribution of gas sales between the domestic and commercial 
sector, the industrial sector and electricity generation is tabulated for 
18 countries, and the industrial sector is further subdivided. The 
concept of a gas as a premium fuel is sey of etltantion and its es 
characteristics listed. The overall efficiency of utiliza ee 
product of supply efficiency and utilization efficienc 
a an ee eee Senn covmncline 
examined, and steps to conservation are discussed in some detail. 
Sar ee See net, Ce 
basis for discussion, giving guidance in choosing uses for gas. 
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47529 Use of SI units in the gas industry. pp v of In Thirteenth 
world gas conference. London; International Gas Union (1976). (In 
English and French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The use of international units in the gas industry is summa- 
rized. Information is included on the international system of units 
(SI), the use of SI units along with other units, units recommended 
for use in the international gas industry, use of the Kelvin scale, use 
of the mole, and rules for setting out SI units. (IRD) 


RESERVES 


REFER ALSO TO CITATION(S) 47372 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 47377, 47380, 47381, 47382, 
47383, 47384, 47385, 47390, 47392, 47394, 47395, 47402, 47403, 
47406, 47408, 47420, 47421, 47573, 50120, 50132, 50133, 50134, 50137 


47530 (NP—21791) Undiscovered natural gas resources of Mon- 
tana. Ibrahim, M. (Montana Energy Advisory Council, Helena 
(USA)). 15 Jul 1976. 52p. Energy Advisory Council, Helena. 

This study uses data from the Resource Appraisal Group of 
the U.S. Geological Survey and shows that, in addition to approxi- 
mately 930 billion cubic feet (BCF) of proved gas reserves in 
Montana (1975 AGA), there are at least two trillion cubic feet of gas 
in the undiscovered and inferred resource categories. This amount of 
gas would provide Montana an equivalent of 37 years of natural gas 
supply at the 1974 level of consumption of about 81 BCF. The most 
optimistic estimate for the potential natural gas resources of Montana 
was suggested by the project Steering Committee as 7.06 trillion 
cubic feet of gas. This would provide about 87 years of supply of 
natural gas at the 1974 level. Other estimates of natural gas resources 
in Montana given in this report are intermediate to these two 
extremes. Most of the difference in estimates lies in the estimated gas 
resources of the Montana Folded Belt, particularly the “Overthrust 
Belt”. The existence of a t gas field in this area of the size of the 
Canadian Pincher Creek Gas Field is not excluded. Such a discovery 
could ensure Montana gas ; oa for at least twenty years. The 
future of Montana's gas supply looks bright even under lowest 
resource estimates. Discoveries of new gas fields in the most specula- 
tive areas would need a more aggressive exploration and develop- 
ment policy to overcome complex geological structures, expensive 
deep wells, and, < gone. the strict regulations of drilling in 
National Parks or wilderness areas. 


47531 Regional setting of the Taglu field. Hawkings, T.J.; Hatle- 
lid, W.G. (Imperial Oil Ltd., Calgary, Alberta). pp 633- 647 of In 
Canada’s continental margins and offshore petroleum exploration. 
Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society of Petroleum 
Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Cal , Canada (29 Sep 1974). 

See CONF-7409163—. 

The Taglu e' is located in the south central area of the 
Beaufort Tertiary in Lower Tertiary sandstone reservoirs, on 
the updip edge of a rotated down-to-basin fault block. In the 

Tertiary basin, the rapidly deposited prograded sediments became 
involved in a partly gravity-induced, detached style of deformation. 
These dislocations contrast with the high angle, basement-involved 
block-faults of the margins, and created diapir-like, shale-cored 
structures and growth faults. The association of these structures with 

rospective reservoir sequences has resulted in the styie of hydrocar- 
Coe play of which Taglu is representative. Associated with a play of 
this type is the phenomenon of over-pressure. It is caused by 
undercompaction of fine-grained, impermeable sediments, where 
pore waters are unable to escape, and which support part of the 
weight of overburden. This pressure is released when penetrated by 
a borehole. It has been encountered to some degree in most delta 
wells. Source material within the Beaufort Tertiary sediments has a 
predominantly terrestrial character. This, combined with low matu- 
ration levels, probably accounts for the predominance of gas and 
condensate recovered to date from the Beaufort Tertiary basin. The 
is usually wet, with 91 to 96 percent methane, and 4 to 9 percent 
— hydrocarbons (C,* ). It is sweet, with no H2S. The associated 


condensates have API gravities ranging from 33° to 48° and have a 
very low sulfur content. Oil — range from 17° to 32° API. 


Pour points .- from +45° in a paraffinic oil to 55°F in a 

naphthenic oil low gravity and low pour point in some oils may 
sg due to biodegradation which removed paraffins by bacterial 
action. 


NATURAL GAS 


47532 Geology of the Taglu gas field in the Beaufort Basin, 
N.W.T. Bowerman, J.N.; Coffman, R.C. (Imperial Oil Ltd., 5 
Alberta). pp 649-662 of In Canada’s continental margins and o} 
petroleum exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadi- 
an Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

The Taglu gas field, discovered in 1971, is located near the 
outer fringe of the Mackenzie River Delta and within the Beaufort 
Basin. Four wells and available seismic lines currently define about 
12 square miles of productive area within a structural closure along 
the upthrown side of a major detached growth fault. Rapid perma- 
frost thickness variations, related to the presence or absence of lakes 
and channels, give rise to anomalies which must be considered in 
geophysical mapping of the structure. Multiple sand reservoirs 
below 7700 ft produce gas from a 1700 ft thick delta-front sequence 
of probable Eocene age. Gas legs of up to 1700 ft fill the closure 
almost to the spill point. About 75 percent of the Taglu gas reser- 
voirs consist of beach and stream mouth bar sands. Distributary 
channel sands make up approximately 15 percent and shoreface 
sands about 10 percent. Net sand thicknesses in the wells vary from 
about 450 ft to 600 ft. Abundant organic-rich, delta-front shales 
interbedded with the reservoir sands are the most likely source of 
the Taglu hydrocarbons. As a result, a relatively small drainage area 
is required as a source for hydrocarbons to the field. An immature, 
woody hydrocarbon source or biodegradation is indicated by the 
relatively high aromatic content of the 47° API gravity condensate. 
Wet gas reserves are estimated to be in excess of 3 Tcf. 


47533 Oil and gas producing basins of the shelves of northeastern 
Asia. Grigorenko, iN N.; Makarov, K.K.; Gramberg, I.S.; Kulakov, 
J.N. pp 663-668 of In Canada’s continental margins and offshore 
petroleum exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadi- 
an Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

A review of information from the most characteristic basins 
of the shelf zones of northeast Asia shows good for 
discovery of new pools in each of the megacomplexes which make 
up the sedimentary regions of this vast domain. It is evident that the 
most interesting prospects are within the Cenozoic and Mesozoic 
deposits of the Arctic shelves. The regional potential of these 
deposits has been proven within the Arctic and Pacific belts. In 
the Arctic shelf region, however, specifically in the Novosibirsk and 
the Chukotka—East-Siberian Basins, the Paleozoic section is most 
prospective. The potential productivity of this section is indicated by 
the oil and gas discoveries of Canada and the north slope of — 
and also by many distinct oil and gas shows in the Soviet Arctic. 


47534 Algorithm for surfaces for oil and gas- 
saturated strata, Tsimel'zon, A.I. (Az SSR Inst of Pet and Chem im. 
M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 11- 
13(1976). (In Russian). 

An algorithm is presented for conducting a trend analysis for 
oil and gas-saturated formations. The difference between this method 
and the usual trend analysis consists in taking account of the position 
of the productivity contours. Cases of deposits floating on water and 
of the presence of two productivity contours are considered. 


47535 Joint effect of temperature and pressure on sorption pro- 

cesses in stratum conditions. Razamat, M.S.; Nurmamedova, ZA. 
(Az (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 6, 38-42(1976). (In Russian). 

Relying on experimental data, an evaluation of gas reserves is 
made taking into consideration the processes of sorption in deposits 
with different stratum temperature at different pressures. Likewise, 
the joint effect of temperature and pressure on changes in the 
sorption capacity of gas reservoir rocks is considered. It should be 
noted that, with an increase in the density of gas in a unit of volume 
of pores of the porous rock, at first (up to 203 kg/m$sup 3$), The 
prevailing effect on the process of sorption is manifested by tem; 
ture. When it rises, os of the methane gas decreases. ith a a 
further increase in gas density (above 203 kg/m$sup 35), a rise in 
temperature increases the pressure so much that its effect becomes 
— and it results in increasing methane gas adsorptivity 10 
refs. 


47536 State of a 

Ametov, I.M.; Rassokhin, t, M.S.; 

go Ind ‘Inst, USSR). Izv. Vyssh. Uchebn, Zaved., Neft Gaz; No. 
7, 33-36(1976). (In Russian). 

Filtration of gas-and-condensate systems in a porous medium 
is investigated. Based on an analysis of published data and an 
experimental results, it is shown that a gas-and-condensate system in 
a porous medium is in an aerosol state. 11 refs. 
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47537 Behavior of rocks under conditions of extreme pressure 
and temperature. Wieseneder, H. Erdoel-Erdgas Z.; 92: No. 12, 411- 
413(Dec 1976). (In German). 

The reduction of pore space with increasing depth in reser- 
voir rocks depends mainly on the following factors: grain size 
distribution and mineralogical composition; geologic age, tectonic 
and geothermal gradients; chemistry and hydrodynamic behavior of 
ap fluids. Best prospects at great depth are provided by geological- 
y young formations of low geothermal gradient. According to 
petrophysical and geochemical considerations, the ultimate limit of 
economic hydrocarbon occurences (natural gas) is likely to be at a 
depth ranging between 7 and 10 kilometers. 16 refs. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 47375, 47393, 47444, 47448, 
47454, 47461, 47462, 47470, 47570, 48973, 48974, 49409 


47538 Loads acting on a string of pumping-and-compressor pipes 
during their forced lowering into a gushing well. Khaliulin, A.G.; 
Malyshev, G.V. (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 7, 37-39(1976). (In Russian). 

A refined method of calculation of loads acting on a string of 
pumping-and-compressor pipes during their forced lowering into a 
gushing well is proposed. Theoretical formulas are derived for the 
calculations of the forces of friction of natural gas against the surface 
of the pipe string. 


47539 Stochastic identification of industrial technology processes. 
Tagiev, V.G.; Titarenko, V.I.; Kerimov, R.M.; Nagiev, Sh.A. (Az 
SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 7, 77-84(1976). (In Russian). 

Problems of construction of algorithms for the modeling of 
technological processes of the industrial technology of natural gas 
processing are considered. Probabilistic and statistic methods are 
used to construct models of linear and nonlinear plants. A general 
panel diagram for the construction of mathematical models is pre- 
sented. 


47540 Effect of steel hardness on regularities of gas abrasive 
wear. hig ge V.N.; Biryukov, V.1.; Mikhailychev, V.N.; Mar- 
tirosyan, M.M. (Moscow Inst of Petrochem and Gas Inst im. I.M. 
Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 7, 85- 
89(1976). (In Russian). 

Based on a method of investigation of gas abrasive wear of 
materials, proposed earlier, the dependence of the intensity of wear 
on the hardness of the material tested is experimentally investigated 
for steel 45. A mathematical model of the dependence of the intensi- 
ty of wear on hardness and the angle of attack is obtained by means 
of a computer. It is shown that, for an angle of attack of 52$degree$, 
with other parameters of the process being equal, the value of the 
ny of wear does not depend on the hardness of the material 
tested. 


47541 Mean integral pressure in steady and isothermal flow of 
pure natural gas in a vertical lift. Yampol’skii, V.I. (Kaz SSR 
Polytech Inst im. V.I. Lenin). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 8, 59-61(1976). (In Russian). 

An exact and an approximate expression is obtained for the 
determination of the mean pressure in a vertical life when there is a 
steady and isothermal flow of pure natural gas. Likewise, examples 
of calculation of the mean pressure are given showing that mean 
pressure is — in a vertical lift than in a horizontal one. The mean 
pressure in a horizontal gas pipeline is higher than the mean arithme- 
tic pressure. 


47542 Unified treatment of the effects of wellbore storage and 
variable sandface flowrate on gas well drawdown and 


analysis. 

Breit, V.S.; Bishop, K.A.; Swift, G.W. New York; American Inst. of 

a i — and Petroleum Engineers (1976). 8p. (CONF- 

From 51. annual meeting of the Society of Petroleum Engi- 

One. Orleans, Louisiana, United States of America (USA) (3 
t : 

A unified method for ee drawdown and buildup data 


for permeability, non-Darcy coefficient, and skin factor is presented. 
The method accounts for weilbore storage and variable sandface 
flow rate. Drawdown/buildup data for two rates from an experimen- 
tal reservoir are analyzed with this method. The parameters obtained 
from that analysis were used in a mathematical reservoir simulator to 

enerate a pressure-time history which matched the experimental 

ne within 3 psi over the test period, thereby demonstrating the 
compliance of the experimental reservoir with accepted ocinaisliee of 
compressible fluid flow in porous media. 


47543 Corrosion and other problems in the production and 
cessing of wet sour natural gas. Milo, V.P.; Kowalchuck, A. pp 20p., 
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Paper IGU/A1-76 of In Thirteenth world gas conference. London; 
International Gas Union (1976). f ' 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Western Canadian producers have developed a large number 
of gas fields ranging in hydrogen sulfide content from a trace to 
50%. In addition, extended flow tests have been run on wells 
producing gases of up to 90% hydrogen sulfide. The first major sour 
gas fields were put on production in the early 1950's. Twenty-five 
years’ experience in the production and processing of sour gas is 
summarized. Emphasis is placed on corrosion and materials selection 
with particular reference to current practice. Several approaches to 
gas gathering have been taken; however, the most general current 
practice is to gather the full well effluent to a processing plant. 
There are a number of new solutions that can be used in processing 
the sour gas. The amines are still an economical solution, provided 
that some general guidelines are followed on towers, equipment, 
exchanger tubes, filtration and operating conditions. Inhibitors have 
been successful in reducing corrosion, both in the field and plant, but 
may cause other problems if incompatability with the total system is 
overlooked. 


47544 Influence of aggressive media of gas and gas condensate on 
the durability of operational equipment and instruments. Vinogradov, 
V.N. (Petrochemical Inst., Moscow); Afanassiev, V.P.; Biryukov, 
V.Y.; Dorofeev, A.G.; Martirosyan, M.M.; Mikhailychev, V.N. pp 
18p., Paper IGU/A2-76 of In Thirteenth world gas conference. 
London; International Gas Union (1976). 

rom 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 


Data on the influence of carbon dioxide impurities in natural 
gas produced and the reliability of gas-field equipment are consid- 
ered along with the measures taken to ensure the reliable operation 
of pipe-lines transporting hydrogen sulfide gas and the pipe-lines 0.72 
m in diameter built of straight-seam tubes on the Orenburg gas 
condensate field. The data were obtained while developing gas fields 
of the USSR. The investigation of the mechanism of gas-abrasive 
wear of the field equipment has resulted in obtaining the criteria and 
the equation of similarity as well as the model of this process. The 
calculation technique and the prediction of the life of gas-field 
equipment functioning under the conditions of gas-abrasive wear 
have been established, When using the methods of mathematical 
planning of the experiment the equation of similarity is examined. 
The process of corrosive mechanical wear of gas-field equipment 
and its run has been investigated. The mechanism and the kinetics of 
corrosive mechanical wear have been studied. The degree of the 
influence of corrosive components on the process of wear has been 
ascertained. Corrosion resistance of a number of construction materi- 
als subjected to corrosive wear has been determined. From the 
above, it follows that it is necessary to take into account the 
influence of corrosive components and mechanical impurities in a 
gas flow when designing gas field equipment. 


47545 Safety aspects of sour gas production in populated areas in 
the FRG. Hofbauer, K.; Grotewold, G. pp 23p., Paper IGU/A3-76 
of In Thirteenth world gas conference. London; International Gas 
Union (1976). 

rom 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

In the mid-50's, the first sour gas reservoirs were discovered 
in Germany in the Zechstein formation. Subsequent finds induced 
the companies concerned to develop the fields and to install process 
facilities including natural gas purification plants. Today, the sour 
- reserves amount to some 60% of known natural reserves in 

ermany. The geographical situation of the sour gas fields, their gas 
composition, and the pertinent purification plants are presented. 
Special production problems caused by the presence of elemental 
sulfur are discussed and the most commonly applied methods of 
overcoming sulfur plugging in tubings described. Surface and sub- 
surface installations at the wells and the flow line systems are 
explained and the great importance of proper material selection is 
emphasized. Measures to eliminate or reduce various corrosion prob- 
lems are mentioned. Attention is given to the particular requirements 
of purification plants in view of environmental implications. Specific 
safety devices employed at the wells, the flow line systems and the 
purification plants, which have resulted from many years of experi- 
ence, are discussed in detail. 


47546 Production mechanism of abnormally high-pressured gas 
reservoirs. Chierici, G.L.; Ciucci, G.M.; Sclocchi, G.; Terzi, L. 
(AGIP Exploration and Production, San Donato Milanese, Italy). pp 
20p., Paper IGU/A4-76 of In Thirteenth world gas conference. 
London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 
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In abnormally high-pressured gas reservoirs containing thin 
shale interbeddings the compaction of both shale and sand layers 
may appreciably contribute to reservoir energy ("internal water 
drive”). The mobile water saturation resulting from water released 
from shale compaction may have an adverse influence on well 
behavior. The behavior of such type of reservoirs has been studied 
by means of a two-dimensional, two-phases numerical reservoir 
simulator, which incorporates a radial model to accurately simulate 
the drainage area of each well. Influence of rock permeability and 
shale compressibility has been explored on some example cases. 


47547 Development of low calorie dormant gas fields of Pakistan. 
Loan, A.U. pp 19p., Paper IGU/N1-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The natural gas industry in Pakistan has completed its 20 
years of commendable service to the various basic and important 
industries. During the last year alone, the utilized production of 
natural gas saved the country the equivalent of 250 million US 
dollars by the displacement of imported liquid fuels. Pakistan was 
lucky to have Sui’s (Baluchistan) large reserve of high quality 
natural gas. However, of the nine fields discovered in Pakistan, 
seven contain low calorie gases. The violent surge in the imported 
fuel prices and now the availability of an appropriate technology for 
the upgrading of low calorie gases warrant an immediate develop- 
men: of this valuable indigenous but so far dormant source of 
energy. An account is given of the contribution made in the past by 
the natural gas to meet the ever increasing 7 demand of the 
country. How the present energy supplies can further be supple- 
mented through the development of the dormant gas fields is exam- 
ined. The benefits that could accrue to the national economy if small 
liquefaction natural gas plants are located suitably along the highly 
capital-intensive transmission networks are listed. 


47548 Development of the USSR gas industry. Orudjev, S.A. pp 
10p., Paper IGU/N4-76 of In Thirteenth world gas conference. 
London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The current state and basic trends in the USSR gas industry 
o—— are summarized. The peculiarities and economic prob- 
lems of the gas industry development at the present stage caused by 
the change of its raw materials base location are analyzed. The 
present state and prospects for the future improvement of the USSR 
Interconnected closed gas supply system are defined in conjunction 
with the tasks of increasing its operational reliability. The problems 
of complex natural gas use are considered. The main trends of the 
technological improvement in well drilling, production, transmis- 
sion, and complex gas processing are given. 


47549 Role of gas in Britain's energy market. Anon. Pet. Rev.; 
30: No. 353, 281-285(May 1976). 

Development of the U.K. gas reserves is reviewed with 
special emphasis on the North Sea gas in the British sector, and the 
contribution of gas to the U.K.’s total fuel supplies is examined. The 
changing role of the gas industry along with the buildup of North 
Sea supplies is considered, and the future markets for gas are 
outlined under the present policies of British Gas Corp. 


47550 Kinetics of the hydrogenolysis reactions of ethane and 
propane in the purification of natural gas. Gel'perin, N.I.; Medvedev, 
E.G. Sov. Chem. Ind. (Engl. Transi.); 8: No. 11, 850-852(Nov 1976). 
Translated from Khim. Prom-st.(Moscow).; No. 11, 818- 
820(1976). 
Results are presented of investigations of the reaction kinetics 
associated with hydrogenolysis of ethane and propane at high partial 
ressures of methane and with small excesses of hydrogen on various 
ractions of a nickel-chromium catalyst. The kinetic equations are 
established and the range in which both reactions occur on an 
industrial-size catalyst are established. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 47587, 47855, 48975 


47551 Complex utilisation of raw resources of large gas fields 
with compound gas. Zaitsev, Y.V.; Korshunov, E.S.; Konovalov, 
V.A.; Karpov, A.K.; Shatalov, A.T. pp 8p., Paper IGU/F5-76 of In 
Thirteenth world gas conference. London; International Gas Union 
(1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 
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Technical solutions are reported connected with the complex 
utilization of gas from the Orenburg gas field, situated in the Europe- 
an part of the USSR, which is the largest field and is unique 
according to gas pape The estimation of gas composition of 
the Orenburg gas field is given, the gases of which contain consider- 
able quantity of condensate and hydrocarbons. The characteristic 
features of the field are the high content of sulfur organic com- 
pounds, the heterogeneity of gas composition within a massive 
deposit, and the complex differentiation of component concentra- 
tion. The scientific and technical problems which have been solved 
during the creation of the Orenburg gas chemical complex are given. 
The report deals with the main processes of the gas and chemical 
complex, the types of marketable products, and their utilization in 
the economy. These processes include manufacturing of sulfur gas of 
high purity, extraction of low boiling mercaptans obtaining a mar- 
ketable odorant, and manufacture of ethane, propane, butane, gaso- 
lines, and diesel fuel. The complex will also include plants producing 
chlorine organic and carbamid compounds, their products, mineral 
fertilizers, etc. 


47552 Natural gas liquefaction in the North Sea. Kramer, J.; 
Backhaus, H. (Salzgitter, Salzgitter, Ger). Erdoel Kohle, Erd 
Petrochem. Brennst.-Chem.; 29: No. 11, 508-510(Nov 1974). (in 
German). 

Smaller offshore gas fields often remain untapped because the 
gas transport through pipelines in uneconomical. In such cases it is 
more practical to liquefy the gas at the producing wells and then 
transport it. The first part of this paper discusses technical aspects of 
an offshore natural gas liquefaction plant and the latter part deals 
with its economic aspects. 


47553 Report of the Committee H on liquefied gases. pp 76.» 
Paper IGU/H-76 of In Thirteenth world gas conference. London; 
International Gas Union (1976). (In English and French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The work of Committee H on Liquefied Gases and its two 
Sub-Committees (H-I on Liquefied Natural Gases and H-II on 
Liquefied Petroleum Gases) during the period 1973-76 is described. 
The Committee has been newly formed since the 12th World Gas 
Conference to deal with a field that was previously within the 
responsibility of Committee A on Natural Gases and Mass Storage. 
The formation of this separate Committee reflects the increasi 
importance of the role played by liquefied gases in the world gas 
industry. The main body of the report consists of two sections 
relating respectively to L.N.G. and L.P.G. followed by a third 
section on aspects of common interest, including automotive uses of 
liquefied and compressed gases. 


47554 Economic and technical aspects of planning a liquid natu- 
ral gas plant by a German gas transmission company. Hoppe, M.; 
Moritz, W.W. pp 16p., Paper IGU/H8-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The necessity of planning and erecting a plant for procuring 
peak shaving gas resulted from an expected increase in the tempera- 
ture-affected gas supply due to a constantly rising heating gas 
penetration in the supply area of Thyssengas GmbH, a gas transmis- 
sion company in the Federal Republic of Germany. The economic 
and technical aspects of this planning are considered as they affect 
the decision of whether at a given requirement structure of the 
company, the erection and operation of a liquid natural gas plant 
would be an economic solution to provide the necessary output 
peaks in years of extreme climatic conditions. In addition, the chosen 
technical layout of the plant is described. 


47555 Technical aspects of the large-scale application of butane 
and butane gas/air mixtures. Charlet, H.H. pp 18p., Paper IGU/H7- 
76 of In Thirteenth world gas conference. London; International 
Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Aspects of the use and application ibilities of LPG in the 
German Federal Republic are discussed along with the characteris- 
tics of butane-air mixtures. Other discussions are included on storage 
of butane and on handling and combustion equipment for butane and 
butane-air mixtures. (JRD) 


47556 Manufacturing and main trends of utilisation of liquefied 
gas in the USSR. Sidorenko, M.; Radchik, I.; Mishin, V.; Volkov, N. 
pp llp., Paper IGU/H6-76 of In Thirteenth world gas conference. 
London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 
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The present state of LPG production, storage, distribution, 
and utilization in the USSR is examined. Data on the growth of LPG 
production and utilization in recent years are presented. The system 
of liquefied — distribution and the means of transport providing 
reliable LPG supply to the consumers are described. The perfor- 
mances of satellite stations are described along with bottle filling 
stations. Data on the main equipment machines and apparatus used 
for automation and mechanization of processes connected with LPG 
bottle — and transportation are included. The main data on gas 
supply of the USSR and the importance of liquefied gases in -_ 
supply of the country, in rural districts in particular are cited. 
main factors of LPG utilization in the national economy and the 
importance of these gases in the residential sector are discussed. 


47557 Supply and demand of liquefied petroleum gases: future 
prospects. Nauwelaers, J. pp 18p., Paper IGU/H5-76 of In Thir- 
(1576) world gas conference. London; International Gas Union 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The market for liquefied petroleum gas is a very specific one 
that has developed alongside the petroleum industry as a whole. By 
1985, free world LPG consumption shoud attain about 145 million 
tons, most of it in the United States alone. The achieving of such 
quantity goals d ds on the installation of production and recov- 
ery capacities. This can be done only through close cooperation 
between different partners involved. 


47558 Economic and technical aspects of the planning of a lique- 
fied natural gas plant by a German gas transmission company. Hi 

M.; Moritz, W.W. (Thyssengas, Duisburg-Hambon, Ger). Erdoel 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 29: No. 12, 543-548(Dec 
1976). (In German). 

The need for planning and building a plant to provide peak 
shaving gas was prompted by a combination of the larger heating gas 
requirements imposed by household, commercial and industrial cus- 
tomers on Thyssengas GmbH, a West German gas transmission 
company, and the resulting gas demand peaks affected by climate 
changes. This article covers economic and technical aspects of this 
planning insofar as they influenced the decision of the company to 
go ahead with the construction of this plant. Technical layout of the 
acility is also discussed. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 47353, 48871, 48872 


47559 Jet impingement technology as applied to industrial gas 

processes. Lazaridis, L.J. (Thermo Electron Corp., Waltham, MA). 

pp 20p., Paper IGU/F3-76 of In Thirteenth world gas conference. 
mdon; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

Convective heat transfer is a significant heat transfer mode in 
all combustion processes. It becomes of particular importance in 
waste heat recovery application where the available temperature 
head is low. Jet —- is described as a heat transfer augmen- 
tation technique. Applications are described in waste heat recovery 
equipment, low thermal inertia heating units, and new burner con- 
cepts together with the resulting or expected advantages. 


47560 Specific uses of gas allowing fuel saving in industry. 
Rogier, J.; Jaegle, J. (Gaz de France, Paris). pp 13p., Paper IGU/F2- 
76 of In Thirteenth world gas conference. London; International 
Gas Union (1976). (In French 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

= wo lly 

pecific applications of the use of gas allowing fuel savings in 

industry are illustrated by concrete examples. These include jet 
burners for heating aluminium or brass crucible furnaces, water 
heating with condensation recuperators on flue gases of industrial 
pastry cooking furnaces, and heat recuperation from direct gas-fired 
make-up air heaters used for workshop heating or into drying-rooms. 
The agreement between fuel saving and rentability of attendant 
investments is investigated. 


47561 Prospective role of Iranian natural gas in the international 
energy market. Shirazi, M.; Tahmassebi, H. pp 19p., Paper IGU/N3- 
76 of In Thirteenth world gas conference. London; International 
Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 
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Iran is one of the richest countries in natural gas resource and 
with some 11 trillion cubic meters of proven reserves, ranks second 
only to the Soviet Union. The National Iranian Gas Company 
established in 1966, has undertaken a number of major export pro- 
jects which will supply about 184 million cubic meters per day of 
natural gas or LNG to world markets. The prospective role of Iran 
in international energy market is highlighted and the details of the 
export projects are described. 


47562 Role of natural gas in the Japanese energy market. Anzai, 
H. (Tokyo Gas Co., Ltd.). pp 8p., Paper IGU/N5-76 of In Thir- 
(1976) world gas conference. London; International Gas Union 
1976). 
From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 
See CONF-76068 1—. 


The gas industry in Japan has expanded steadily and now 
supplies a .-<- proportion of the country’s total energy re- 
quirements. industry has some special features in its structure 
and the pattern of its sales. Conversion of consumers to natural is 

id » Korda i wy hy cy oma = ind 

are rapid c ing p in those parts o industry con- 
ound with tee L gas while the importation of L.N.G. is 
playing an increasingly important role. Various schemes are under 
study to supplement the imports already being received from Alaska 
(U.S.A.) Brunei. Supply schemes based on the importation of 
L.N.G., however, have the disadvantage of being liable to interrup- 
tion as a result of an incident in any part of the chain - gas 
production; liquefaction; marine transport; vaporization. Such 
schemes therefore require back-up facilities such as S.N.G. from 
naphtha if continuous operation is to be ensured. At present consid- 
erable efforts are being made to develop such alternative sources of 
gas. 


47563 Gas marketing strategy. de Melverda, H.A.A. pp 1-5 of 
In Thirteenth world gas conference. International colloquium about 
gas marketing. London; International Gas Union — 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

A policy for gas energy is summarized. The strategy com- 
prises the policy to influence the demand, the policy to influence the 
supply, and the policy in regard to the information of the public and 
Go duiden ethan. The ons licy is influenced for an important 
part by the market strategy. It is stressed that marketing will be 
necessary as long as there will be markets; this also applies in the 
case when it concerns the decrease of the sales. In the past there 
were three phases of marketing to be distinguished and now a fourth 
phase is seen to come into existance, viz. that the suppliers of gas are 
to be responsible for society's means. This last phase is called the 
“harmonic trust phase”. It om high requirements to the special- 
ists in the field of marketing. (JRD) 


action in 
Germany. Scherzer, 
ternational “sng ium about gas marketing. London; Inter- 


national Gas Union (1976). (In French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The gas industry in the Federal Republic of Germany com- 
pane es ee ae eee 
jong distance, regional and local supplies. This structure necessitates 
an advertising and PR concept which will vouch for a standard 
consumer language. The t must be deve in such a 
manner that it can be applied to all levels. It makes allowance fi 
fact — natural gas aes Federal Republic ~ A aaa y wi 
required to assume a ing primary energy ro) uring 
few years), the share in the market having to be secured on 
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delivery service potential in the market, together with the emer- 
gence of a new era of ultra modern gas appliances. 


47566 Marketing in the energy crisis. Robb, F.F. (British Gas 
Corp., London). pp 20-25 of In Thirteenth world gas conference. 
International colloquium about gas marketing. London; International 
Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

a a period of energy shortage, specific actions in the 
field of marketing are needed in order to respond to re-aligned 
marketing objectives. The ways in which changes in the market 
affect the definition of marketing, but not corporate, objectives are 
discussed. Specific actions which have been taken in member coun- 
tries of the colloquium are summarized. 


47567 Using the computer in gas marketing. Fish, L.W. pp 26-34 
of In Thirteenth world gas conference. International colloquium 
about gas marketing. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

There are three main areas where electronic sonra facili- 
ties can be of assistance in the marketing of natural gas. (1) Storage 
and retrieval of data and information. Statistics on customers, gas 
sales, revenues, operations and a wide range of financial data can be 
stored in electronic computers and retrieved in a variety of graphical 
or tabular forms. The performance of the marketing personnel can 
also be measured by relating growth in sales to sales territories. (2) 
Analysis of energy utilization. Mathematical models of residential 
and commercial energy use can be used to show applications and 
building design which will use energy most effectively. Simulation 
of industrial processes can improve the efficiency of energy use. (3) 
Simulation of the natural gas industry. This is the newest use of 
electronic computers in marketing. Energy models can be used to 
study supply alternatives, gas pricing and a variety of marketing 
strategies. National governments can be expected to be active in 
using energy models. The paper discusses typical applications of 
computers in gas marketing based on a survey of the delegations to 
the International Colloquium for Gas Marketing and on correspon- 
dence with major gas companies in the United States. Likely uses of 
computers in the future are described. 


47568 Forecasting by computer. Vida, M.; Boros, P. (Budapest 
Gasworks). pp 20p., Paper IGU/D2-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The scope of activity of the Gas Works of Budapest is 
discussed and some data are quoted to characterize the develop- 
ments of the past decade. Consumption is split into a temperature- 
dependent and a ys appt goer 4 part. The temperature 
dependence of the daily gas supply and the probable time of peak 
consumption are determined. From the analysis of past data appro- 
priate coincidence factors are calculated for the various sectors of 
consumption. The computer programs of the capacity economy are 
discussed in detail with specific reference to the gas consumption 
trend calculating program. The obstacles of computer forecasting 
are described. ie activity planned for the better utilization of 
computer programs are discussed. 


47569 Report of the Committee F on industrial and commercial 
utilisation of gases. pp 140p., Paper IGU/F-76 of In Thirteenth 
world gas conference. London; International Gas Union (1976). (In 
English and French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The reports of the four Subcommittees of the F Committee 
deal with the industrial and commercial utilization of gases as fuel in 
industrial furnaces and other industrial heating systems, as a raw 
material, and in energy conversion. 


WASTE MANAGEMENT 


47570 Plume dispersion from a natural gas sulphur extraction 
plant under a persistent elevated inversion. Whaley, H.; Lee, G.K.; 
Gainer, J.G. pp 20p., Paper IGU/B10-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Natural gas frequently contains high concentrations of hydro- 
. sulfide which must be removed before admission to the pipeline. 

i sour gas treating plants extract and convert the hydrogen 
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sulfide to elemental sulfur by reacting it with sulfur dioxide over an 
alumina catalyst. The required sulfur dioxide over an alumina cata- 
lyst. The required sulfur recovery efficiencies of these plants range 
from about 93% for small plants (10-100 tonnes of sulfur recovered 
per day) to about 99% for large plants (1,000-4,000 tonnes/day). The 
unrecovered sulfur is burned, giving rise to relatively small emissions 
of SOz; nevertheless, high ground-level concentrations may occur 
during adverse meteorological conditions. Using a unique aerial 
probing methodology, plume dispersion research studies were con- 
ducted to measure the behavior of hot plumes from a natural-gas 
sulfur-extraction plant located in the foothills of western ; 
These studies, which were conducted during a persistent elevated 
inversion in early spring, permitted an evaluation of the influence of 
topography and mixing height on plume rise and dispersion. Numeri- 
analysis of the dispersion data indicates that presently accepted 
procedures cannot be used with confidence to estimate dispersion 
parameters for limited-mixing conditions over hilly terrain. 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 47249, 47495, 47582, 47591 


47571 (NP—21987) Emissions measurement manual for natural 
gas pipeline compressor engines. Dietzmann, H.E. (Southwest Re- 
search Inst., San Antonio, Tex. (USA)). Aug 1976. 149p. Research 
Inst., Corpus Christi, TX. 

e manual provides information to enable measurement of 
exhaust emissions from natural gas fueled reciprocating engines and 
gas turbines used in mainline transmission service. Instrument specifi- 
cations are presented to assist in the acquisition of emissions instru- 
mentation. Flow schematics and operational guidelines are included 
to enable fabrication and calibration of a complete analytical system. 
Recommendations for engine test points are included. A computer 
pro is presented to calculate emission rates along with a manual 
method for on-site calculations. Examples of both methods of emis- 
sion rate calculations are included. 


47572 (UCID—17475) Environmental impact assessment: chemi- 
cal explosive fracturing project, Petroleum Technology 

Leslie, Letcher and Perry counties, Kentucky. Tonnessen, K.A. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 19 May 
a Contract W-7405-ENG-48. 37p. Dep. NTIS, PC A03/MF 
AOl. 

This review of the plans for a gas stimulation progees by 
chemical explosive fracturing (CEF) in the Devonian shales of 
Letcher, Leslie and Perry counties, Kentucky also includes an 
assessment of the environmental consequences of the proposed pro- 
ject. This document was prepared at the — of the Nevada 
Operations Office of the Energy Research and Development Admin- 
istration, and is intended to provide the information and data re- 
quired for the preparation of an environmental assessment of the 
construction and testing program. This a was compiled from 
material provided by the Petrolem Technology Corporation of 
Redmond, Washington, Kentucky-West Virginia Gas Transmission 
Corporation of Prestonsburg, Kentucky and the State of Kentucky 
Bureau of Mines and Minerals during site visits in October, 1976. 


47573 Beaufort Sea and Mackenzie River Delta environmental 
studies. Milne, A.R. pp 821-827 of In Canada’s continental margins 
and offshore petroleum exploration. Yorath, C.J. (ed.). Calgary, 
Alberta; Canadian Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary. Canada (29 Sep 1974). 

See CONF-7 63—. 


The Beaufort Sea Project is a — of environmental and 
ecological studies being carried out in the southern Beaufort Sea, in 
the general area defined by the historic extent of summer open water 
between the Alaska-Yukon border and Cape Parry. A description is 
given of the types of studies and their importance relative to offshore 
exploratory drilling —- The studies complement those al- 
ready carried out and those currently in process under the auspices 
of the Arctic Petroleum Operators Association and include studies of 
wildlife, fisheries, baseline pollutants, physical oceanography, clima- 
tology, sea-ice, and oil spill detection and cleanup. The studies are to 
be completed by the end of 1975. The Project is unusual in that the 
studies were specified by the Department of the Environment and 
remain its responsibility while the major funding and considerable 
management input is being provided by the offshore permit holders. 


47574 Study of the toxicity of small concentrations of various 
chemicals by the combustion of gas. Le Loc’h, H.; Bertin, 
M. (Gaz de France, Paris). pp 21p., Paper IGU/G1-76 of In Thir- 
teenth world gas conference. London; International Gas Union 
(1976). (In French) 

rom 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 
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In particular conditions, the combustion of gas (or any other 
fuel) generates chemicals which, without involving the risk of acute 
intoxication, can expose the gas users to a temporary pollution. This 
communication is intended to recall to what extent these various 
pollutants are toxic at very low concentrations, [CO2 - CO - NO/sub 
x/ - hydrocarbons - HCHO - CHsCHO - CHsCOCHs - CHsOH - 
CHz = CH CHO - free radicals - sulfur compounds]. Then, it would 
be desirable to measure the concentrations of the pollutants which 
are found inside enclosures where gas apparatus are operated in 
normal conditions, and to compare these concentrations with toxic- 
ity thresholds. 


47575 Studies to determine the boundaries of sanitary and protec- 
tive zones of gas plant and gas pipelines. Babalov, M.; Borisova, L.; 
Kutsin, P.; Shvets, V.; Akulov, K.; Urchenco, I.; Kopanev, A. pp 
9p., Paper IGU/G4-76 of In Thirteenth world gas conference. 
London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

a into amp nage gas fields with highly toxic mix- 
tures, such as hydrogen sulfide, puts in special claims for determin- 
ing the boundaries of sanitary and protective zones of maintenance 
equipment and associated facilities for the gas industry. The scope of 
problems connected with sizing sanitary and protective zones is 
defined. The methods for solution of these problems are given. The 
experimental set up and the proving ground for studying the charac- 
ter of H2S spread in the atmospheric boundary layer under artifical 
blowouts of natural gas containing HS are described. The results of 
this investigation are given. The results of theoretical studies on 
determining the probability of high concentrations of toxic 
polluting in the atmosphere of gas fields as a result of a failure of 
pipelines are presented. 


47576 Effects of gas production on the environment: present 
trends of protective and standards. Traversin, J. pe 9p 
ndon; 


measures 
Paper IGU/B9-76 of In Thirteenth world gas conference. 
International Gas Union (1976). (In French) 
From 13. world gas conference; London, United Kingdom of 
Great Britain and ——— Ireland (UK) (7 Jun 1976). 


A list of the main pollutants that can result from the produc- 
tion of distribution gas is given along with a brief description of their 
noxious or undesired effects. The tolerable pollution limits are exam- 
ined and methods of measuring them and means to use in order not 
to exceed the levels chosen or imposed are summarized. The empha- 
sis is placed especially on the measures to be taken for und-, 
water-, and air-protection as well as on noise problems. Indications 
are given concerning supplemental costs brought about by the anti- 
pollution measures, and on various ways of reducing these costs to 
the optimum. A survey is included on present anti-pollution stan- 
dards and on the trends which seem to be developing now in this 
matter. A summary of the objectives that can be considered in the 
field of environmental quality and of the means to realize them is 
also included. (JRD) 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 47572, 50105 


47577 (SAND—77-0195) Instrumentation system for massive 
hydraulic fracture Keck, L.J.; Seavey, R.W. (Sandia Labs., 
Albuqueraue, N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 
55p. oe NTIS, PC A04/MF AOI. 

measurement of induced surface potentials has been used 
in a research effort to map the orientation of fractures created by 
massive hydraulic fracturing. A first generation measurement system 
has been developed via field testing that has successfully mapped 
fracture orientation. The design, layout, and operation of the instru- 
mentation system used to generate, measure, and analyze surface 
potentials during a massive hydrofracture are described. The objec- 
tive of this report is to aid the transfer of this technology to the 
private sector. 


47578 (SAND—77-0475) Natural gas massive hydraulic fracture 

research and advanced technology project. Quarterly report, Novem- 

wary 1977. Schuster, C.L. (ed.). (Sandia Labs., Albu- 

ones. N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 25p. 
p. NTIS, PC A03/MF AO1. 

A small, shallow hydraulic fracture experiment was conduct- 
ed with AMOCO and USGS near Tulsa, Oklahoma. The purpose of 
the experiment was to allow the tiltmeters and potential systems the 
opportunity to calibrate their models and compare their results with 
the known results. AMOCO is going to determine the fracture 
atop wd by drilling into the suspected fracture location. Design 

ave been completed on the downhole seismic wall clamp system 
and fabrication and procurement have been initiated. The fielding of 
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this system is expected next quarter and should provide the capabili- 
ty to map profiles close to the wellbore being fractured. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 47498, 47563, 47583, 48975 


47579 (NP—21848) Evaluation of possible actions to alleviate the 
natural gas shortage in California. Final report. SRI project 4684. 
Fullen, R.; Ryan, J.; Ivory, M.; Freeman, R. (Stanford Research 
Inst., Menlo Park, Calif. (USA)). 30 Jan 1976. 156p. Energy Re- 
sources Conservation and Development Commission, Sacramento. 

Possible actions to alleviate the consequences of the natural 
gas shortage in California before the arrival of deliveries from the 
North Slope of Alaska in 1982 are examined. An overview of actions 
available to the State of California through legislative or administra- 
tive means, or through influencing Federal actions, is provided as 
well as a list of options available to natural gas customers to alleviate 
the effects of the shortage. Unless actions are taken to increase the 
reliability and quantity of natural gas supplies and reduce the 
demand for natural gas in California the following consequences are 
possible: emergency load reduction measures will be necessary to 
maintain gas supply to businesses that presently lack the ability to 
burn an alternative fuel; due to combustion of alternative fuels rather 
than natural gas, sulfur oxide pollutant emissions will increase; 
demands for fuel oil by customers denied natural gas will require 
additional desulfurization capacity at existing refineries as well as 
construction of new refineries; and California energy consumers will 
pay nearly $2 billion per year more for alternative fuels in the 
absence of adequate supplies of natural gas. The following measures 
are recommended to alleviate the short-term impact: (1) changes in 
Federal gas allocation schemes; (2) increased storage capacity for 
natural gas and alternative fuels; (3) continue conservation efforts 
and monitor progress; (4) support legislation to permit California to 
compete for new natural gas supplies; (5) expedite development of 
existing natural gas fields in California; and (6) expedite Federal and 
state regulatory proceedings to permit supplies of liquefied natural 
gas (LNG) and substitute natural gas (SNG) to be delivered to 
California. 


47580 Public relations and energy conservation. Hanssens, M. pp 
6-9 of In Thirteenth world gas conference. International colloquium 
about gas marketing. London; International Gas Union (1976). (In 
French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Energy conservation is only possible when sustained by 
public opinion. Public Relations must bring to the gas industry the 
adhesion of the consumer to the “energy conservation” concept, a 
greater confidence on the part of the consumer, a new valorization 
of natural gas, a better image of natural gas, the possibility of a 
dialogue with the various public sectors, and the support of the staff. 
The co-operation of public relations is thus a necessity. 


47581 Report of the Committee on domestic and collective utili- 
sation of gases. pp 136p., Paper IGU/E-76 of In Thirteenth world 
gas conference. London; International Gas Union (1976). (In English 
and French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Results of studies on the evolution of natural gas utilization 
standards are presented. Questionnaires on the use of flueless appli- 
ances, precautions against fire, and on the integrity of gas handling 
installations were circulated among countries represented on Com- 
mittee E and other interested countries. Results of these question- 
naires were used in preparing reports on legislation, standards, 
flueless appliances, and soundness of installations. (JRD) 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 47502, 47505, 47507, 47508, 
47540, 47581, 47626, 49341 


47582 (NP—22004) LNG decision in California: reliability, cost, 
safety, and siting. Final Bos, P.G. (Resource Planning Asso- 
ciates, Inc., Cambridge, Mass. (USA)). 3 Jan 1977. 139p. Energy 
Resources Conservation and Development Commission, Sacramen- 
to. 

The study was carried out focusing particularly on the analy- 
sis of LNG system reliability, end-user vulnerability, and contingen- 
cy supply options, since these areas had received insufficient analysis 
up to this point. System cost and safety issues were also examined in 
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light of the total siting decision. Results of the study are presented in 
two chapters. In the first chapter, which contains the heart of the 
analysis, it is argued that there is sufficient information with respect 
to system reliability, cost, and safety to adequately evaluate the 
factors affecting the LNG siting decision. The second chapter is an 
explanation of why an expeditious and binding decision is so impor- 
tant. a recommendations regarding the process that is re- 
quired for a timely siting decision are included. It is concluded that it 
is crucial that California make an expeditious and binding decision 
on the proposed LNG sites, whether it be approval or disapproval, 
GRD) the impacts of either decision can be properly dealt with. 


47583 (NP—22010) LNG terminals in California: An overview of 
LNG technology, the need for state regulation, and recommended 
resources required for regulatory program development. (California 
Energy Resources Conservation and Development Commission, 
Sacramento (USA)). 1 Sep 1976. 60p. TIC. 

A description of the technical areas involved in the siting, 
design, and operation of liquified natural gas (LNG) facilities in 
California is presented. The information is intended to provide the 
Commission and legislators with an estimate of the manpower, time, 
and resources needed to adequately include LNG in the 
Commission's siting process. 


47584 Modeling the algorithm of identification of the coefficient 
of hydraulic resistance during the operation of gas pipelines. Krivo- 
shein, B.L.; Radchenko, V.P.; Moroz, P.A.; Rabin, I.I. (All Union 
Corresp Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 7, 61-66(1976). (In Russian). 
Digital modeling of the algorithm is carried out by relying on 
the initial data obtained from numerical solution of a system of 
rtial differential equations describing unsteady flow of gas in pipes. 
tilization of the results of the numerical solution permits evaluation 
of the permissibility of simplifying the initial system of equations for 
the purpose of identification of the coefficient of hydraulic resis- 
tance. It also enables comparison of the results obtained by using the 
identification algorithm with the true value of the coefficient previ- 
ously accepted in numerical calculation. 


47585 Construction and automatic operation of a compressor 
equipped storage field. Heisler, L.J.; Diem, E. pp 19p., Paper IGU/ 
A6-76 of In Thirteenth world gas conference. London; International 
Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

New underground storage facilities were installed by the 
OEMV Aktiengesellschaft in 1974 because of the increasing percent- 
age of imported gas in the total natural gas demand in Australia. The 
storage field Tallesbrunn is connected to two pipelines operating 
alternately on different pressure levels of 40 bar or up to 70 bar 
dependent on the gas demand in different areas. This fact and the 
variation of the reservoir pressure requires several alternative modes 
for the station operation. The station is remotely controlled and 
operated from a central dispatch office. 


47586 Utilisation of LNG for feeding distribution networks. 
Bellus, F.; Cochard, H.; Costes, P.G. pp 20p., Paper IGU/H9-76 of 
In Thirteenth world gas conference. London; International Gas 
Union (1976). (In French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Gaz de France has at its disposal two important sources of 
LNG with its methane tanker terminals at Le Havre and Fos. 
Various tests have been carried out to explore the technique of 
feeding satellite stations from these terminals. Since these tests have 
given positive results from a technical and a financial point of view, 
a study has been undertaken to examine to what extent LNG could 
be systematically substituted for propane or manufactured gas in the 
developments which are not envisaged as being linked to the Pipe- 
line transport network. The results of the study are presented that 
have made it possible to determine the extent of developments in 
which the use of LNG would be more economical than that of LPG. 


47587 Experience in the design and operation of peak shaving 
facilities in Great Britain. Graham, E.B.; Hearfield, L.; Ward, J.A. 
(British Gas Corp., London). pp 12p., Paper IGU/H3-76 of In 
Thirteenth world gas conference. London; International Gas Union 


(1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1— 


In the past seven years the British Gas Corporation has been 
implementing a significant program for the installation of LNG peak 
shaving facilities. Experience in the design and operation of the 
earlier plants has been incorporated into specifications for later 
installations. Methods are described by which design and layouts 
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have been modified to reduce potential hazards. It has been neces- 
sary, in the light of changing circumstances and experience, to alter 
modes of operation. For example the liquefaction plants operate into 
the winter more than was envisaged and a significant amount of 
LNG is used to supply isolated undertakings in Scotland. 


47588 Place of French shipyards in the building of methane 
tankers. Roche, Y.; Chemereau, A.; Perreau, M.; Latron, Y.; Ber- 
trand, J.P. pp 15p., Paper IGU/H2-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). (In French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

By the end of July 1975, 67 methane carriers of commercial 
size, i.e., 25,000 cubic meters and more, have been delivered, are 
under construction or on order. 26 have already been delivered, 14 
of which by French shipyards (60.9% of the capacity delivered). 41 
are under construction or on order, 16 of which by French shipyards 
(38.6% of the capacity ordered). After a brief review of the growth 
of the methane tankers market, there is an analysis of the reasons for 
the privileged situation of the French shipyards. 


47589 Report of the Committee on gas transmission, 1973—1976. 
pp 135p., Paper IGU/C-76 of In Thirteenth world gas conference. 
London; International Gas Union (1976). (In English and French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The work of the Committee during the period 1973-1976 is 
described. Membership, working programs, and meetings are record- 
ed in the introduction, which is followed by a short review on the 
long transmission development. The complete texts of the seven 
reports elaborated by the Committee on the following subjects are 
also reported. These are concerned with measurement of lar 
quantities of natural gas, noise abatement in compressor and - 
tor stations, criteria on which the design of a larger diameter pipeline 
is based, temperature gradient in gas transmission pipelines, long 
term pipeline integrity, materials for main pipeline, and utilization of 
computer for gas transmission. 


47590 Technical progress in large volume gas mains transmission. 
Dinkov, V. (Gas Industry, Moscow); Shcherbakov, S.; Sedych, A.; 
Chalatin, V.; Ivantsov, O.; Berezin, V. pp 13p., Paper IGU/C1-76 o' 
In Thirteenth world gas conference. London; International Gas 
Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

One of the peculiarities of the USSR United Gas Supply 
system is the rapid growth in the length of gas mains, connected 
with the decrease in gas production in the European part of the 
USSR and considerable increase in production in the Eastern parts 
of the country. Technical progress plays a major part in the im- 
provement of economic characteristics of very long gas transmission 
systems, the main tendency of the technical progress being ity 
concentration. The long transmission systems were const: 
pipes with diameters of 1020 and 1220 mm during the previous five- 
year period. At present, the — gas pipeline systems are under 
construction from pipes with 1420 mm diameters and with 75 atm. 
pressure. The greater part of gas has been transported along these 
pipes during the five-year period of 1971-1975. If the specific weight 
of gas pipelines with 1020 mm diameters in its total length was onl 
3.2% in 1960, by the end of 1975 more than 40% of pipeline length 
consisted of pipes 1020-1420 mm in diameter. Unit capacity of gas 
pumping units on compressor stations is greatly increasing. At 
present, centrifugal pumping units with gas turbine drivers of 10,000 
kWt capacity are being implemented on a number of constructed gas 
transport systems. A unit with a capacity of 16,000 kWt will be 
implemented in the very near future. A study is being carried out on 
the development of units with 25.0 and 40.0 thousand kWt. The 
major tendencies in technical pro; are not only capacity concen- 
tration and transference to the higher operating pressure, but also the 
implementation of units with jet turbine drivers. a number of com- 
pressor stations are equipped with such units at present. 


47591 Emissions at compressor stations (noises, heat, and ground 
vibrations). Binder, U.W.; Ackermann, H.; Seubert, K. (Ruhrgas 
AG, Essen). pp 25p., Paper IGU/C2-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Increasingly stringent rules and regulations reflect the great 
importance of environmental issues in all countries throughout the 
world. Industrial plants produce air pollution, noise, vibrations, and 
similar undesirable emissions. In general, no special considerations 
are required in the design of natural gas compressor stations to 
comply with maximum air pollution leveis, whereas the noise and 
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the vibrations generated by these stations necessitate measures of the 
type described. 


47592 Cooling down of underground pipelines downstream of 
compressor stations. Oranje, L. pp 16p., Paper IGU/C3-76 of In 
Thirteenth world gas conference. London; International Gas Union 
(1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

Consideration is given to calculation method for heat transfer 
of an underground pipeline to the surroundings under stationary 
conditions. The validity of this method for not fully stationary 
conditions is also considered along with calculation of the tempera- 
ture profile along a pipeline under stationary conditions with due 
observance of the Joule-Thomson effect in the peas. Measure- 
ments are given of the thermal conductivity of the soil, established 
during two winters in the right-of-way of some five pipelines. The 
method used was the periodical measurement of the temperature 
profile along the pipelines and from this calculating backwards the 
thermal conductivity of the soil. 


47593 Compressor stations and unit operations in the natural gas 
transmission systems by Ruhrgas. Vogel, G. (Ruhrgas AG, 
Essen). pp 20p., ~— IGU/C4-76 of In Thirt eenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

In 1975, Ruhrgas is operating 9 compressor stations at region- 
al and international natural gas transmission pipelines in the Federal 
Republic of Germany. The stations are equipped with remote- 
control centrifugal compressors driven by gas turbines of different 
types and makes. The total horsepower installed is 260,000 kW. 
Additional stations are under construction, being desi; or 
planned. The role of the compressor stations installed in trans- 
mission system often goes beyond mere gas transmission functions. 
The stations are linked with local transmission pipelines, under- 
ground storage fields and blending stations resulting in particular 
problems in the field of station maintenance. Two examples are 
given. Until now, the selection of the units was mainly determined 
by the fact that remote control is easily applied to gas turbine 
compressor units. The use of aiicraft-type gas turbines and industrial 
turbines with additional regenerative cycle is discussed and certain 
aspects in connection with reciprocating engines are studied. As the 
compressor units are operated by remote control, the station person- 
nel only work during day-time. The station personnel live near the 
Stations to provide for quick and efficient remedial action in case of 
malfunctioning, as any station or unit failure would put the security 
of the gas supplies through the complex gas transmission system at 
risk. Maintenance and repair is based on data sheets and employment 
schedules. Electrical engineering and gas measurement specialists 
and the pipeline operations department support the activities of the 
compressor station operations crew. General considerations are 
given on operating costs and the need to monitor and reduce fuel gas 
consumption. An Pater potty representation of fuel gas consump- 
tion as a function of natural gas throughput is shown. 


47594 Use of density meters for measuring gas flow rates under 
high pressure. Peignelin, G.; Blie, F. pp 19p., Paper IGU/CS5-76 of In 
Thirteenth world gas conference. London; International Gas Union 
(1976). (In French) 

rom 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The measuring of the mass flow rate of a gas flowing in a pipe 
can be carried out directly, by using external mechanical energy, or 
indirectly, by connecting a density meter with a flow rate aD 
(orifice plate or flow meter) and a computer. The second method 
requires the use of high-precision density meters, which raises cer- 
tain problems when these meters are used with natural gases. After a 
brief reminder of the operating principles of the different types of 
density meters, the methods of calibration used with pure are 
described together with the associated errors to be avoided. The 
experimental meter deviations observed when used with natural 
gases are examined. The precautions which have to be taken when 
putting such meters into use, in order to achieve the highest degree 
of accuracy are discussed. 


47595 Calibration of turbine flowmeters under operating condi- 
tions. Bellinga, H. pp 16p., Paper IGU/C6-76 of In Thirteenth world 
gas conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 
, The research flow rig is described that has been used to 
investigate the behavior of turbine flowmeters under practical - 
ating conditions. The way in which the traceability of the 
meters has been achieved is shown. Results of the research work are 
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given that has lead to the decision to build a full scale calibration rig, 
and some results of a series of calibrations. A description is given of 
the full scale calibrating facility which has been completed recently. 


47596 Going through the Alps by the Holland—lItaly pipeline. 
Scurati, G.F. (SNAM SpA, Milan); Dutoit, C. pp 19p., Paper IGU/ 
C7-76 of In Thirteenth world gas conference. London; International 
Gas Union (1976). (In French) ¢ : 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. i 

An outline is given of all technical difficulties encountered, 
first at the design stage, and afterwards during the execution of the 
Alpine crossing of the Netherlands-Italy gas pipeline. Exceptional 
aspects of this great achievement are described. The cost ratio 
between conventional and exceptional constructions is compared. 
Both descriptions and figures allow the reader to form a fairly 
precise idea of the difficulties encountered and their impact on the 
investments. 
47597 Probability theory in pipeline design. Heilmann, P.C.; 
Bryan, N.L. pp 13p., Paper IGU/C8-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

In the past, several methods have been used to determine 

ipeline throughput capability. A problem which the design engineer 

i faced has been the conversion of many calculated flows repre- 
senting various operating conditions to an annual average flow rate 
that relates to a contracted annual volume. A solution to this 
problem has been the application of empirically developed rules of 
thumb. These rules leave much to be desired. The implementation of 
Probability Theory in ae Design applies precise mathematics 
and statistics to the calculation of the average flow rate. this statisti- 
cal approach relates the pipeline system, a variety of calculated flow 
rates, typical unit availability, and probability theory to determine an 
expected annual throughput. Determination of the representative 
average flow rate requires a pipeline simulation method that will 
calculate maximum flows for individual unit operating configura- 
tions and also calculate average flows for various unit down —- 
rations when there are numerous units involved. The p le 
average flow rate arrived at by the application of probability theory 
provides a sound basis for optimizing the overall project economics. 


47598 Compressor station mini-computer system for control, 
monitoring, and telemetry. Moellenkamp, G.E.; Scott, J.N.; Farmer, 
F.H. pp 17p., Paper IGU/C9-76 of In Thirteenth world gas confer- 
ence. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The compressor station computer system developed and in- 
stalled by TransCanada Pipelines for control, monitoring and telem- 
etry at these stations is described. The objectives and how they were 
derived for this system, the functions carried out, the hardware used 
and the software organization are described. 


47599 Pipeline materials: their performance and specification. 
Cairns, J.; Jones, H.S.; Knowles, A.E.; Vanderpost, J.L. (British Gas 
Corp., London). pp 23p., Paper IGU/C10-76 of In Thirteenth world 
gas conference. London; International Gas Union Sw te 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1 


The approach adopted by British Gas to the specification and 
performance of pipeline materials is described. Concentration on 
physical properties has lead to the adoption of performance stan- 
dards, and the British Gas pipeline specification is discussed to 
illustrate this concept. The continuing role of performance specifica- 
tions is briefly examined, both in the domestic and international 
fields. British Gas Corporation's philosophy for transmission pipeline 
construction is the optimization of whole life economy and safety of 
the completed systems. The overall costs of materials, construction, 
testing, operation and whole life maintenance must be taken into 
account, together with the safety of the completed structure when 
considering the purchase of pipeline materials. Integrity of the 
complete pipeline is built up step by step. A manufacturer's produc- 
tion and inspection processes are approved and an evaluation of the 
design and of trial components is conducted prior to commencing 
volume manufacture. During manufacture physical properties are 
checked at every stage of production. Continuous inspection is 
maintained during pipeline construction particularly of the field girth 
welds and the pipeline coating. The final check on the integrity of 
the completed pipeline is the 24 hour high level hydrostatic test. 
Throughout the service life of the pipeline, performance of the 
materials and corrosion protection systems is carefully monitored. 
On line inspection systems are being further developed to permit 
regular inspection for defects in the pipeline including corrosion. 
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47600 Report of the committee on distribution of gases. pp 122p., 
Paper IGU/D-76 of In Thirteenth world gas conference. London; 
International Gas Union (1976). (In English and French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

: Themes for the Report on Distribution of Gases include the 
different aspects of Unaccounting for gas, the behavior of the 
materials applied in gas distribution systems, and the presence of 
certain components in the natural gas. Other subjects are included 
concerning the normal gas distribution such as the use of computers 
in the gas distribution companies, the laying of mains and services 
including aspects of network maintenance, and repair emergencies. 
The operational performance of regulator stations and the supply 
to one-family and large apartment houses is examined. For all 
subjects the reporters have taken into account the answers of several 
questionnaires of the Committee on Distribution of Gases. 


47601 Designing gas distribution networks by computer. 
O'Callaghan, R.T. pp 17p., Paper IGU/D1-76 of In Thirteenth 
world gas conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The gas distribution network design program was develo; 
by Consumers’ Gas and has been utilized successfully with continu- 
ing development for the past eight years. This program has the 
ability to optimize the size of pipes required for new distribution 
systems and for major extensions to existing networks. The program 
was written to supplement the skill of the designer in arriving at a 
good design. The benefits to the Company have been a reduction in 
the-capital cost of the networks, a reduction in engineering design 
time and an improvement in the network design. The program 
requires a minimum of data preparation by the designer to use a 
modified Hardy-Cross technique in the design process. The program 
can utilize several flow ee for high or low pressure networks 
and can be easily modified to py additional flow equations if 
desired. The program is described and its capabilities are outlined. 
Practical applications of the use of the computer program and 
further problems in gas distribution design are also outlined. 


47602 Practice of gas dispatching in United States gas distribu- 
Gavet, M.F. (Philadelphia Electric Co.). pp 22p., Paper 


tion systems. 
IGU/D3-76 of In Thirteenth world gas conference. London; Inter- 
national Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The importance of the dispatch function in gas distribution 
companies of the United States is discussed. The dispatch function is 


examined by separating the principal tasks included in the function 
and discussing each of those tasks. Particular emphasis is placed on 
the effect that the gas supply shortage has on the te dispatch- 
ing tasks. A generalized description is included of the equipment 
usually found in the typical dispatch center. The manpower require- 
ments are examined in light of the role of the dispatcher in the gas 
distribution company. A forecast is given of the future for dispatch- 
ing in the distribution companies. 


47603 Experience with plastic piping in gas networks 
in Western and the future for this material. Fleckner, H.; 
Matthijs, J.; Mutter, F. op 25 Paper IGU/D4-76 of In Thirteenth 
world gas conf . ndon; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Experience of plastic pipe use for the supply of natural gas in 
Belgium, the Federal Republic of Germany, and the Netherlands is 
summarized. On the basis of this experience, the future trends for the 
— of some plastics are given. The functional properties of 
t lastics which can be used for gas networks -in particular 
UPVC, high impact PVC, medium and high density PE- are dis- 
cussed and compared with each other. The reasons that polyethy- 
lenes are the most important plastics for the use as gaspipes in the 
near future are given. The possibilities for the jointing--and the 
branching off met on both medium density and high density PE- 
pipes are detailed. The technicalities of the installation is also a 
subject which has been reviewed. A survey is included on the 
progress of the set up of international standards for high and medium 
density PE-pipes fittings. 


47604 Review of plastic pipe usage for natural gas distribution in 
North America. Riedl, R.G. (Consumer's Gas Co., Toronto); With- 
ers, W.B. np Paper IGU/DS5-76 of In Thirteenth world gas 
conference. on; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 
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The evolution of plastic for gas distribution piping has been 
the most significant change in the industry since the introduction of 
natural gas into the established eastern metropolitan areas of the 
continent in the decades following World War II. ing to the 
orderly development of resins, extrusion yess om molded fittings 
and joining methods, the scope of this transformation has been 
largely unnoticed. Yet, a significant part of present distribution 
systems are of plastic materials and the expertise associated with the 
installation and maintenance of plastic is now essential to the knowl- 
edge of the modern gas engineer. The North American experi 
with plastic pipe is summarized and the present state-of- is 
oe a presented is a view of probable future developments 
in this field. 


replacemen' Q 
Maugis, J.J.; Pernelle, R.A.E. (Gaz de France, Paris). pp 15p., Paper 
IGU/D6-76 of In Thirteenth world gas conference. London; Inter- 
national Gas Union (1976). (In French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

Any given item of industrial equipment has an optimum life 
duration, which may be defined as the period beyond which mainte- 
nance, repair, and other related outgoings exceed the capital amorti- 
zation of a replacement system. This optimum life duration may be 
compared with the actual life duration, i.e., the ave i 
during which all items of a given resentative sample of the 
= will satisfactorily operate until they have fully deteriorat- 

with age. The paper, focusing on these two concepts, briefly 
recalls the basic theory of equipment deterioration and replacement 
and then concentrates on gas underground distribution networks in 
particular. In this connection, two computations, based on existing 
statistics, are presented, concerning the average actual life duration 
of the underground toe mains in a large distribution network at 
present operating in France, and the optimum average life duration 
of the entire French cast iron distribution networks, whose total 
length exceeds 35,000 kilometers. 


47606 UK leakage control policy. Mather, R.H. (British Gas 
Corp., London); Wilson, J.W. pp 21p., Paper IGU/D7-76 of In 
wo world gas conference. London; International Gas Union 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The current approach to leakage control in the United King- 
dom is summarized and the development of present philosophy in 
dealing with leakage is traced. Techniques used for surveillance of 
the distribution system are outlined, together with procedures em- 
ployed in marking leakages for attention. Brief reference is made to 
some of the preventative and remedial processes being used to 
mitigate the leakage problem. Reference is also made to the various 
pipe materials used in the replacement of mains and services, within 
the context of system maintenance. Considerations of the future 
_— in leakage control are discussed in relation to progress 

e. 


47607 Close-to-surface assembly of gas mains. Schubert, H. 
(VVB ty ee , Berlin); Schulz, M.; Reuter, E.; Richter, 
H. pp 17p., Paper I U/D8-76 of In Thirteenth world gas confer- 
ence. London; Coenstiont Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 


Installation of gas distribution lines close below the surface 
had not been very common in the past. However, it proved to be a 
method by which to reduce constructional and assembly effort in 
both new installations and repair of gas pipelines. Reference is made 
to more recent demands on gas mains. An account is given of the 
Code of Practice now valid for gas mains assembly in the GDR. The 
requiremenis and rules laid down in the Code are indicative to the 
actual criteria for close-to-surface assembly. Factors of influence and 
their impact upon gas pipelines are described, and conclusions are 
drawn as to possible modification of earth cover. The benefit obtain- 
able from close-to-surface assembly is shown. 


47608 Odorisation of gases, olfactory method and instrumental 

control. Applications and prospects. Paven, S.; Angeli, A.; Sales, M. 

pp 24P-» Paper IGU/D9-76 of In Thirteenth world gas conference. 
ndon; International Gas Union (1976). (In French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The Research Committee on Odorization of Gases of the 
European Gas Research Group (G.E.R.G.) has — a theo- 
retical and practical method for the assessment of gas odor intensity 
and the correct odorization of distribution . Presently this 
olfactory method is used in the countries which the organizations 
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taking part in the G.E.R.G. belong to (Belgium, France, Great 
Britain, Italy, Netherlands, West Germany). Recently, specific 
gaschromatographs have been introduced on the market; they permit 
an immediate determination of the concentration of odorants in 
gases. However, by the gaschromatographic control the odor inten- 
sity of the gas under examination cannot , if the concen- 
tration of the chosen odorant--necessary to obtain the odor intensity 
fixed by the methodology--has not been established previously, 
through the above mentioned olfactory method. Substantially, the 

hromatographs can be considered as a means of control that 
integrates the rhinoanalytical method. This paper illustrates with 
what criteria the results of the gaschromatographic analyses must be 
utilized in order to realize through this control a correct odorization 
of gases, and how such results can be interpreted and compared with 
the theoretical data elaborated by the calculation of the G.E.R.G. 
method. The method of odorization control, carried out on the 
networks of Rome and Turin in order to adjust the operation of 
various types of odorizers in different operative conditions is report- 
ed. Results of the gaschromatographic analyses of natural gases in 
distribution in Italy are given. 


47609 Investigation of the condition of domestic gas installations 
by means of random tests in the Netherlands. Bartholomeus, P.H.J.; 
Kayser, A.D. pp 13p., Paper IGU/E3-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

During the heating season of 1973/1974, random research 
tests were carried out in the territory covered by 116 gas distribution 
companies in the Netherlands, representing 83.3% of consumers, to 
investigate the condition of domestic gas installations. This investiga- 
tion supplied data on 4773 domestic gas installations in total. The 
purpose of this investigation was to compile reliable information on 
the condition of domestic gas installations. In addition, information 
was collected concerning the diversity of the installations in use, 
maintenance practice, compliance with installation regulations and 
the opinions of consumers on the subject of natural gas heating. 
Results are used to furnish answers to many of the questions existing 
within the Dutch gas industry. In some cases, the results of the 
investigation will serve as a basis for policy decisions. The objec- 
tives, setting-up, and operation of the investigation are summarized, 
and some of its results are presented. 


47610 Testing and reinstatement of existing domestic installa- 
tions, Stahlknecht, R. (Stadtwerke, Munich). pp 16p., Paper IGU/ 
E4-76 of In Thirteenth world gas conference. London; International 
Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 


The test methods used in the Federal Republic of Germany 

are odorization and air pressure testing. In the odorization tests, the 
ial stream saturation method and the pump dosage method exist. 

¢ experience of dosing pumps in the odorization of gas distributed 

to 18,000 residential customers at a rate of 30 mg odorant/Nm* 
natural gas is described. In the pressure test, the rate of leakage is 
determined on the basis of the piping volume and the pressure drop 
measured. The experience recorded in tests of 243,000 interior 
installations at a pressure of 110 mbar is reported. Both the odoriza- 
tion tests and the pressure tests made showed that the domestic gas 
piping is normally tight and in good condition, even after many 
years of operation. It is, however, important to note that sealants 
suitable for natural gas should be applied before the tests, and to 
make sure that valves are tight. Interior installations are deemed to 
be tight and fit for use, if the leakage rate is less than 1 liter/hour. If 
the leakage rate is 1 to 5 liters/hour, the installations are fit for 
restricted use, while the piping must no longer be used at a rate of 
more than 5 liters/hour. The experience made in several parts of the 
Federal Republic of Germany shows that domestic gas installations 
are fit for use and tight, even after many years of operation. Interior 
installations must, nevertheless, be surveyed by diligent owners of 
homes or blocks, or flats. Surveys must also be made before conver- 
sion to natural gas or increases in pressure. Several methods of 
surveying exist. A number of methods can be applied to repair leaks. 


47611 Use of the rotary combustion engine in stationary industri- 
al and commercial utilisation. Cunningham, S.J. pp 16p., Paper IGU/ 
F7-76 of In Thirteenth world gas conference. London; International 
Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

In February of 1972, the Southern California Gas Company 
Research Department initiated a project to evaluate the rotary 
combustion engine as a natural gas prime mover. The Toyo Kogyo 
Wankel engine was selected as the prime mover because of its 
claimed reliability, its physical characteristics (such things as size, 
weight, less movable parts, etc.), and its lower emission levels. The 


ERA VOL. 2, NO. 20 


first objective was to convert two engines to operate on natural gas. 
This was accomplished and the engine was coupled to an air 
compressor in a fully instrumented test stand. The rotary air com- 
pressor was selected as being the most feasible unit to package with 
the rotary engine because it could be coupled directly, eliminating 
the gear box, a known problem area on typical internal combustion 
engine driven air compressors. The package, as it exists today, 
delivers 210 cf Pni at 110 psig, and is relatively compact. Under 
normal operating conditions, the engine will rotate at 5,000 rpm, and 
when idling at 3,200 rpm. The unit is not anchored to the floor and 
little, if any, vibrations have been noted. In comparison, it is approxi- 
mately two-thirds the size of an internal combustion engine driven 
air compressor of similar output. Performance and endurance testing 
of the package is planned until failure occurs. During this time, fuel 
consumption, horsepower, over all efficiency, emission levels, heat 
rejection, and sound levels are being measured and recorded. 


47612 Observations of an experimental LNG carrier at sea. II. 
Stress responses of LNG tanks. Hori, T. (Hitachi Shipbuilding and 
Engineering Co., Ltd., Osaka); Shimizu, N.; Tanaka, M.; Kataza, T.; 
Harada, K.; Tabata, J. Hitachi Zosen Giho; 37: No. 2, 9-19(Jun 1976). 

Hitachi Shipbuilding and Engineering Co., Ltd. has built a 
prototype LNG ship, where two kinds of LNG tanks (a prismatic 
independent tank and a spherical independent tank), the total volume 
of which is about 1000m%, were installed. The ship was used for 
several experiments according to purposes, but in the present report, 
experiments, performed under conditions of the actual sea, are 
explained and investigated. As is generally known, in the case of the 
B-type LNG ship tank, it is required to prove the safety of the LNG 
tank by analysis. Therefore, the purposes of the experiments were to 
check methods of safety assessment, developed in Hitachi Shipbuild- 
ing and Engineering Co., Ltd. and to point out problems which 
require further research. The procedures of the safety assessment can 
— be divided into procedures, where ship motions are estimat- 
ed from given sea conditions, and ones, where stresses in the tanks 
are estimated from ship motions obtained in the previous procedures. 
About the former, the results of the experiments have been reported 
in the first report, and the scope of the present report is limited to 
the latter. The methods of analysis were checked by the experimen- 
tal results one by one, except the ones of the estimation of the effects 
of ship-tank interaction, and were ascertained to be satisfactory. In 
the case of the effects of ship-tank interaction, which are considered 
to take important places in the estimation of the stresses in tanks, the 
instructive information was obtained by the investigations of the 
experiments. 


47613 Status and development of natural gas pipelines in the 
Federal Republic of Germany. of switchover to hydrogen. 
Schwegmann, P. Energie; 28: No. 10, 281-283(Oct 1976). (In 
German). 

An overview of the current state and operation of natural gas 
network in Germany is given. General data for probable develop- 
ment of gas pipelines are reported along with consideration of 

ible provisions for an easy switchover of the network to distri- 
bution and supply of hydrogen. 14 refs. 


47614 LNG transport in prestressed concrete ships and both 
safdty and economy is illustrated by the example of a 128,000 cm* 
tanker. Finsterwalder, K. (DYTAM Tanker, Kiel, Ger). Erdoel- 
Erdgas Z.; 92: No. 11, 376-380(Nov 1976). (In German). 

This article deals with a new way of transporting liquefied 
natural gas (LNG) in a prestressed concrete ship with a 
sion, in which the insulated tanks are integrated into the hull, as 
distinguished from the conventional LNG carrier design (single hull 
concept). Operational and safety advantages of this novel design 
approach are discussed, and it is shown that the construction and 
operating costs of the prestressed concrete carrier are lower than 
those of conventional ships of this type. 16 refs. 


47615 Eighty miles of Frigg onshore. Wilcock, S.G. Gas Eng. 
Manage.; 17: No. 3, 90-95(Mar 1977). 

Natural gas from the Frigg field was brought ashore along 
240 miles of undersea pipeline to St Fergus, a remote point on the 
east coast of Scotland, and some 160 miles from the nearest national 
transmission pipeline. Two 36 inch diameter pipelines were laid, 
linking St Fergus to a point on the national transmission system near 
Bathgate. From Bathgate a single pipeline feeds south towards 
Preston with a spur to the east and Bishop Auckland. The pipelines 
were required to be brought together at forty mile intervals where 
compressor stations boost the pressure to ensure maximum flow. Site 
and route planning is described along with pipeline inspection, 
construction, testing, and commissioning. (JRD) 


PROPERTIES 


47616 Admissible tolerances in natural gas characteristics for the 
operation of domestic installations. Wieschebrink, G.; Zoellner, W. 





OCT. 31, 1977 


(Brennstoffinstitut, Freiberg, Ger.). pp 18p., Paper IGU/E1-76 of In 
oa world gas conference. London; International Gas Union 
From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 
CONF-76068 1—. 

Owing to the different composition of natural gases used in 
the German Democratic Republic, interchangeability parameters 
have to be established and the natural gases classified on the basis of 
the capacity of domestic gas appliances. The required investigations 
are described. Since the natural gases concerned contain no unsatu- 
rated hydrocarbons, the ratio of the carbon atoms to those of 
hydrogen in natural gas and, as a coupling variable, the easily 
measurable relative density proves to be useful quality criteria in 
addition to the Wobbe number. 


COMBUSTION 
REFER ALSO TO CITATION(S) 47338, 47869 


47617 Industrial utilisation of natural gas of various origins with 
special regard to the SRG method. Sommers, H.; Joos, L. (Ruhrgas 
AG, Essen). pp 19p., Paper IGU/F1-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Various technical methods of arriving at the unconditional 
(full) interchangeability of natural gases in the field of industrial gas 
application are described. Owing to the different processes involved, 
there does not exist a uniform method of interchangeability. Both the 
SRG method and the adjustment based on the constant heat input 
factor and, to a certain degree, conditioning can only be used for 
certain groups of appliances and applications. In some complex 
interchangeability problems, the control systems of the equipment 
are of major importance. The test results described are the beginning 
of a test series designed to develop methods providing for the 
unconditional interchangeability of the natural gases in the whole 
range of industrial gas applications. 


47618 Accelerated life testing. Wank, H.; Schaus, O.0.; Khoo, 
S.W. pp 22p., Paper IGU/E6-76 of In Thirteenth world gas confer- 
ence. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The development of sound testing methods to evaluate the 
performance of appliances and components is important to the gas 
industry, not only to ensure acceptable standards of product service- 
ability but also to meet the increasing pressures of consumerism. This 
new testing technique which provides rapid and meaningful results 
can provide adequate product life information to assist the product 
engineer in making proper design decisions at the prototype stage 
and thereby minimize potential field problems. The ultimate useful- 
ness of all accelerated life tests lies in their simplicity, practicality, 
and reproducibility. The heat exchanger thermal cyclic test was 
initiated in an attempt to simulate premature field failures due to 
cracking of the combustion chamber. It was established that units 
which withstood 8,000 to 10,000 cycles had an average life expectan- 
cy of at least 10 years. The accelerated corrosion test for water 
heaters was likewise developed to indicate areas which were prone 
to premature failure in the field, for detecting faulty welds, unsatis- 
factory glass lining or inherent design weaknesses. An accelerated 
corrosion test for gravity and forced air heat exchanger elements 
was also developed. The thermocouple cyclic test was developed to 
determine the relative life expectancy of commonly used thermocou- 
ples. This accelerated test distinguished the good quality units from 
the poorer thermocouples. Similarly a linting pilot experiment was 
devised to compare the general design characteristics of various pilot 
burners with respect to failures due to linting. 


47619 Efficiency of domestic usage of gas and its effect on 
consumption of gas in Holland. Koelewijn, A.C.; Flendrig, H.A. pp 
20p., Paper IGU/E7-76 of In Thirteenth world gas conference. 
London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Considering the gas consumption in The Netherlands it is 
evident that attention has to be paid to the domestic gas consump- 
tion. When analyzing the domestic gas consumption, the operating 
efficiency of domestic gas appliances turns out to be an important 
factor. After describing the way in which the operating efficiency of 
several types of domestic gas appliances can be determined, the 
results of tests are given. Ways to improve the operating efficiency 
and the effect of this on the domestic gas consumption on short and 
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long terms are discussed. Special attention is paid to central heating, 
water heaters, and combined appliances. 


47620 Development of gas furnaces for metal heating. Kopytov, 
V. (Gas Institute, Kier); Sidorov, D.; Fedorov, N. pp 15p., Paper 
IGU/F9-76 of In Thirteenth world gas conference. London; Interna- 
tional Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

An analysis is made of fuel consumption and, in particular, of 
natural gas in the processes of metal heating in different branches of 
national economy. A brief description is given of the modernization 
of furnace facilities in a number of branches. Information is present- 
ed on the studies, development and implementation of new progres- 
sive methods for metal heating, of furnace designs and gas-burning 
equipment. 


47621 Efficiency of natural gas use in the cement industry. 
Garstka, J. (Brennstoffinstitut, Freiberg, Ger.); Jannsen, W. pp 19p., 
Paper IGU/F8-76 of In Thirteenth world gas conference. London; 
International Gas Union (1976). (In French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

In the most important cement works of the G.D.R. rotary 
tubular kilns for wet, semi-dry and dry processes have been convert- 
ed to natural gas. Prerequisites for this conversion were suitable 
burners, change-over of the kilns to gas firing and safety control of 
the process as well as a differentiated adjustment so as to achieve 
optimum kiln operation. A stabilized operation of the units has been 
achieved both with respect to safety and to output. In addition to the 
criterion of price relationships of energy sources the following 
efficiency criteria can be given: capital expenditures; improvement 
of controllability of the kilns; uniform output and product quality; 
reduction of the amount of detrimental components in the process; 
increased service life of the kiln linings; reduction of specific energy 
consumption; increase of throughput of the units and thus increase in 
productivity. 


47622 Improved production cycles using partial oxidation of nat- 
ural gas, liquid hy and other fuels. Ribesse, J. (S.A. 
Distrigaz, Brussels). pp 21p., Paper IGU/F6-76 of In Thirteenth 
—a conference. London; International Gas Union (1976). (In 
French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The gas turbine, ane oe a device for the partial oxida- 
tion instead of combustion chambers, is characterized by high per- 
formances as far as specific work and efficiency are concerned. This 
system is both an energy and gas generator, this gas being a fully 
clean fuel; it can easily be built on conventional thermic cycles such 
as boilers in power station. The main advantages of such a gas steam 
combination include much higher production of total energy togeth- 
er with an important reduction of the specific fuel consumption; 
possible adaptability to all fuels, the natural giving far better 
results; and complete elimination of polluting effluents. 


STORAGE 


47623 Underground storage in geological formations in Canada. 
Cuthill, J.1.; Wootton, A.E. pp 18p., Paper IGU/A7-76 of In Thir- 
teenth world gas conference. London; International Gas Union 
(1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Canada is a nation basically self-sufficient in crude oil and 
natural gas, with great geographical separation between its indig- 
enous reserves and major population and manufacturing centers. 
Numerous long distance transmission pipelines are employed to 
serve the country’s oil and gas markets, supplemented where re- 
quired with appropriate storage facilities. Underground storage is 
used extensively to improve pipeline efficiency, provide security of 
supply and to balance supply and product inventories in refining and 
petrochemical manufacturing. Fortunately, large areas of Canada are 
geologically favored with natural, hydrocarbon-bearing reservoirs 
or extensive salt formations that can be developed for the purpose of 
underground storage. Newly discovered reserves of crude oil and 
natural gas in the remote frontier areas of Canada lead to interesting 
speculation of the future role to be played by underground storage in 
the country’s oil and gas industry. 


47624 Salt cavities for the storage of natural gas at Hornsea in 
Great Britian. Lambert, G.M.S.; Egan, P.C.; Taff, P.R. (British Gas 
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Corp., London). pp 23p., Paper IGU/A8-76 of In Thirteenth world 
gas conference. London; International Gas Union shee 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

In order to meet part of its gas storage requirements for peak 
shaving in the late 1970's and beyond the British Gas Corporation is 
constructing a storage installation for natural gas near Hornsea in 
East Yorkshire. The gas will be stored in cavities which will be 
made two at a time in the Zechstein salt by solution mining at a 
depth of nearly 1800 meters. Each cavity will have a net gas —_ 
capacity of about 30 million standard cubic meters. Some of the 
ee ge and geographical factors that determined the choice of 
location are discussed, together with the measures that have been 
taken to safeguard the environment. Water for dissolution of the salt 
is taken from the sea and the brine from the cavities is discharged 
back to the sea. The sea water supply and brine dis system is 
described, with the precautions that have been taken to protect 
marine life. The cavities will be operated in the “dry’’ mode and they 
have been desi to obtain the maximum possible volume consis- 
tent with stability in the salt layer. The factors that influenced this 
design are discussed and the method of conducting and controlling 
the solution mining operation are described. Gas will be taken into 
storage from the National Transmission system by compression into 
the cavities up to a maximum pressure of about 270 bar. During 
oo of peak demand, gas will be delivered back to the National 

ransmission system, which operates at a pressure of up to about 70 
bar, without compression. The method of equipping the wells for gas 
storage, and the gascompression, conditioning and control facilities 
are described. 


47625 Mass storage of liquefied petroleum gases in the USA. 
Reid, R.A. pp 20p., Paper IGU/H4-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 


The development, location and types of mass storage for 
liquefied petroleum gases (LPG) are discussed. Large-scale expan- 
sion of this mass storage capacity in the past 25 years has been a key 
reason for the rapid growth of the U.S. LPG industry. The United 
States is fortunate to have ample quantities of underground salt 
deposits near the main producing areas and at some consuming 
points. Where needed, underground storage caverns have been de- 
veloped in the salt formations. Conventionally mined underground 
caverns have been built where salt storage is not possible and 
recently, several LPG marine import terminals featuring above- 
ground steel storage tanks were constructed. 


47626 New LNG import projects for the United States. Bell, L.E. 
p 23p., Paper IGU/H1-76 of In Thirteenth world gas conference. 
ndon; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

Aspects of foreign gas importation in the U.S. are examined. 
Fourteen LNG baseload facilities are in operation throughout the 
world. Of these, five are liquefaction plants and nine are receiving 
terminals. An additional four —— plants and ten receiving 
terminals are in various stages of engineering design. In the United 
States, one liquefaction plant and one receiving terminal are in 
operation. LNG production of the existing liquefaction facility in 
south Alaska, operated by the Phillips Petroleum Company will 
continue to be purchased by Japan at least until 1984. The receiving 
terminal at Everett, Massachusetts has been in operation since 1971, 
but has received little LNG due to production problems at Skikda in 
Algeria. Two additional liquefaction plants, to be located in south 
Alaska, are in the design engineering state, while ten receiving 
terminals are under design or in various stages of construction. Of 
the eleven receiving terminals which are in operation or proposed, 
seven are to be located on the U.S. East Coast, one on the Gulf 
Coast and three on the West Coast. Descriptions of these terminals 
are given. (JRD) 


47627 Numerical solution of Stefan's problem in the calculation 
of the thermal condition of underground low-temperature storage 
reservoirs in ice and rock. Murzin, V. A.;Valiullin, A. N.;Safin, R. I. 
Izv. Sib. Otd. Akad. Nauk SSSR, Ser. Tekh. Nauk; No. 13, 84-91(Oct 
1976). qa Russian). 

¢ thermal conditions of isolated and non-isolated under- 
ground reservoirs for the storage of natural gas and the influence of 
insulation, heat convection and radiant heat on the thermal condi- 
tions were studied by the numerical solution of Stefan’s problem by 
means of a new algorithm. The calculations revealed the definite 
advantages of underground reservoirs insulated with rocks and ice 
over non-insulated low temperature reservoirs. The rate of evapora- 
tion in thermally insulated reservoirs is about one tenth of that in 
non-insulated reservoirs and the former also guarantee long term 
operation. The temperature of the outer surface of the insulating 
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layer is not lower than -40°C. The thermal effect of insulated 
reservoirs on the rocks extends over up to 80 m in depth and up to 
100 m horizontally. 


47628 Some aspects of underground gas storage. Diekmann, E.; 
Hollinderbaeumer, J. (Ruhrgas, Essen, Ger). Erdoel-Erdgas Z.; 92: 
No. 11, 367-375(Nov 1976). (In German with — abstract). 

The author discusses some techniques used by Ruhrgas AG to 
optimize the underground storage of natural gas. It is shown how 
the entire system--storage and transmission--can be optimized by the 
Simplex optimization method. A model calculation is given for an 
ideal aquifer storage field, and it is shown that the pressure buildup 
during the gas injection process in an aquifer storage field is predict- 
able. Well measurements are proposed to determine the distribution 
of gas and water in the reservoir. These measurements facilitate the 
discovery of gas leaks; the rate of leakage can, however, only be 
determined by regular productivity studies. | ref. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 47370, 50105 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 49690 


47629 (COO—2996-1) Heavy oil/tar sands, Western Missouri. 
Progress report, March 1, 1977—May 31, 1977. Wells, J. (Energy 
Research and Development Administration, Bartlesville, O! 
(USA). Bartlesville Energy Research Center). 1977. Contract EY- 
76-S-02-2996. 4p. Dep. NTIS, PC A02/MF AOI. 

The objective of this study is to make realistic resource base 
estimates for these deposits in western Missouri. Core holes were 
drilled and sampled. The areal extent of saturated sand is somewhat 
less than calculated. A map of completed and projected drilling is 
included. (DLC) 


47630 (COO—2997-5) Heavy-oil sands, southeastern Kansas. 
Quarterly report No. 4, March 1, 1977—May 31, 1977. Ebanks, W.J. 
Jr. (Kansas State Geological Survey, Lawrence (USA)). 3 Jun 1977. 
Contract EY-76-S-02-2997. 4p. Dep. NTIS, PC A02/MF AOl. 

A total of 33 test holes were drilled in the course of this 
project, all but two of which penetrated the entire Cherokee Group 
section of subsurface rocks. These 33 test holes comprise 11,409 feet 
of drilling and coring. Cores of selected intervals were taken in 16 of 
the wells. A suite of geophysical logs, including electrical resistivity, 
natural radioactivity, caliper, gamma-gamma density, and neutron 
logs, were run from total depth to surface in all but two of the holes. 
Logs of sample descriptions for the total interval drilled in each hole 
were prepared to facilitate interpretation of these logs and to com- 
plement the information provided by cores. These cores and logs 
should facilitate evaluation of the resource base of heavy-oil in the 
study area, at least within limitations of the density of control 
available. 


SITE GEOLOGY AND HYDROLOGY 


47631 (NP—22031) Regional hydrogeological study McMurray 
oil sands area, Alberta. Gorrell, H.A. (Syncrude Canada Ltd., Ed- 
monton, Alberta). Oct 1974. 125p. Dep. NTIS, PC A06/MF AOI1. 

Aspects of the regional study are reported as the 
determination of the present availability of pertinent and useful data 
on groundwater flow systems in the McMurray area and the use of 
this information to make the best present interpretation of ground- 
water conditions and to outline the probable interacting impacts of 
the groundwater systems and oil recovery operations. Efforts devot- 
ed to laying of foundations for the development of a “data bank” 
which will effectively handle the data to be expected in the future 
are also reported. (JRD) 


SITE GEOLOGY 


organic components 

origin, Baker, E.W.; Huang, W.Y.; Palmer, S.E.; Rankin, J.G. 
(Northeast Louisiana Univ., Monroe). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 22: No. 2, 739-752(Mar 1977). P 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 
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The combination of mass spectra and EPR allows one to 
discern the onset through completion of thermally dependent reac- 
tions. The studies reported give information on tetrapyrrole diagene- 
sis. Analyses of marine sediments show that chlorins give way to 
free base porphyrins with aromatization complete at 1000 m depth. 
Initial homologous series generation of up to 4 members (C32 to C29) 
occurs during the chlorin-porphyrin transition. Metallization with 
either Ni or vanadyl occurs without preference, although nickel 
porphyrins have a wider distribution. As diagenesis progresses, 
rupture of the isocyclic ring of porphyrins of the DPEP series results 
in generation of the etio series. The porphyrins are the only likely 
precursors to the petroporphyrins. Petroporphyrins contain no infor- 
mation that relates a particular species to a particular chlorophyll. 
The maturity of a sediment can be determined by examination of the 
kerogen and tetrapyrrole pigments. The chemical events surround- 
ing a Miocene intrusion into a Cretaceous shale can be reconstruct- 
ed. (DLC) 


47633 Electron microprobe studies of Mahogany Zone and De- 
vonian oil shales. Hakkila, E.A.; Elliott N.E.; Williams, J.M.; 
Wewerka, E.M. (Los Alamos Scientific Lab., NM). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 2, 753-759(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Efforts are being directed at characterizing the rock matrices 
in the oil shales to determine how and where the oil and gas 
resources are contained. This paper demonstrates the utility of the 
electron microprobe in characterizing both Western and Devonian 
shales. The studies have just begun, but do allow some initial 
comments about similarities and differences between the shales and 
some speculation about their formation. (DLC) 


OIL PRODUCTION, RECOVERY, AND REFINING 


REFER ALSO TO CITATION(S) 47872 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 47150, 47645 


47634 (CONF-7510164—, pp 19-25) In situ oil shale retorting 
technology. Carpenter, H.C. (Laramie Energy Research Center, 
WY). Apr 1976. 

From Workshop on research on petroleum, natural gas, and 
oil shale--the university’s role; Golden, Colorado, United States of 
America (USA) (20 Oct 1975). 

In Research on petroleum, natural gas, and oil shale: the 
university's role. 

Because in situ retorting may be applicable to a large part of 
the oil shale found in the United States and because it may have 
economic and environmental advantages over other methods of 
processing, it has been investigated by government and industry. 
The extent of the investigations has been somewhat limited, but the 
modified in situ method which requires some mining shows technical 
promise. Research areas concerned with breaking the shale to pro- 
dude permeability and surface area, concerned with measuring the 
breakage, and concerned with determining retorting parameters and 
environmental effects require additional effort to develop in situ oil 
shale retorting technology. 


47635 (PB—261064) Evaluation of combined in-situ and surface 
retorting of oil shale tract C-B. Open file report. Grossman, A.P. 
(Shell Oil Co., Houston, Tex. (USA). Mining Ventures Dept.). Nov 
1976. Contract DI-14-09-0070-653. 33p. NTIS, PC A03/MF AOl1. 

This report presents a case for modified in-situ oil shale 
retorting process in combination with surface retorting of higher- 
grade shales. Examples and costs are given for an oil shale tract. 


47636 Recovery of bitumen by steam injection. Striegler, J.H.; 
Howell, E.P. (to Atlantic Richfield Co.). US Patent 3,960,214. 1 Jun 
1976. Filed date 6 Jun 1975. 4p. 

A method is given of recovering bitumen from a subterranean 
tar sand formation by the following multi-step method. First, an 
injection well is drilled to the formation and cased. Perforations are 
provided in the portion of the injection well contacting the forma- 
tion. Next, a plurality of production wells are drilled and completed 
into the formation positioned above and along the length of the 
injection well. Thereafter, a heated fluid is circulated through the 
injection well contacting the formation via the perforations and 
thereby reducing the viscosity of the bitumen contained therein 
rendering same mobile. Subsequently, the mobilized bitumen is re- 
covered through the plurality of production wells. 
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47637 Production of bitumen by steam injection. Striegler, J.H.; 
Howell, E.P. (to Atlantic Richfield Co.). US Patent 3,960,213. 1 Jun 
1976. Filed date 6 Jun 1975. 4p. 

A method is given of tae bitumen from a subterranean 
tar sand formation by the following —a method. First, an 
injection well is drilled to the formation and extended into the 
formation. Subsequent thereto, a perforated liner is inserted into the 
injection well extending the entire length thereof and having the 
perforations provided in the portion of the injection well in contact 
with the formation. Next, a plurality of production wells are drilled 
and completed into the formation positioned above and => 
length of the injection well. Thereafter, a heated fluid is circulated 
through the injection well contacting the formation via the perfor- 
mations and thereby ae the viscosity of the bitumen contained 
therein rendering same mobile. Subsequently, the mobilized bitumen 
is recovered through the plurality of production wells. 


47638 Perturbation analysis of second-order effects in kinetics of 
oil-shale pyrolysis. Finucane, D.; George, J.H.; Harris, H.G. (Univ of 
Wyo, Laramie). Fuel; 56: No. 1, 65-69(Jan 1977). 

Perturbation techniques are used to develop a ure for 
obtaining rate constants in a nonlinear model of the kinetics of oil- 
shale pyrolysis. Assuming that certain substances--kerogen, bitumen, 
oil and gas--can be measured by an experiment, and that a certain 
structure governing the chemical reactions is known, the rate con- 
stants are determined by a least-squares procedure. 8 refs. 


SURFACE METHODS 


47639 (CONF-7510164—, pp 11-18) Oil shale: aboveground re- 
torting. Allred, V.D. Apr 1976. 

From Workshop on research on petroleum, natural and 
oil shale--the university’s role; Golden, Colorado, United States of 
America (USA) (20 Oct 1975). 

In Research on petroleum, natural gas, and oil shale: the 
university's role. 

The chemical composition of oil shale and of its pyrolysis 
products is discussed. Heat transfer in retorting processes is next 
considered. Development of retorts is described. Suggestions for 
university research are offered; they include catalytic chemistry, 
modifying the pyrolysis mechanism, surface chemistry of retorted 
shales, a literature search, etc. (DLC) 


REFINING 
REFER ALSO TO CITATION(S) 47517 


PURIFICATION 


47640 Desulphurization of Athabasca petroleum coke by (a) 
chemical oxidation and (b) solvent extraction. a C.R.; Chao, 
K.S. (Univ of Toronto, Ont). Fuel; 56: No. 1, 70-72(Jan 1977). 

In this study the extent of desulphurization of this high- 
sulphur petroleum coke by chemical oxidation with nitric acid and 
solvent extraction with o-chlorophenol at low temperatures 
(<170°C) is investigated. About 30% of organic sulphur was re- 
moved from -250 Tyler mesh coke particles by 6 N nitric acid for 4h 
at 102°C. When treated consecutively with nitric acid and o-chloro- 
phenol, about 40% of sulphur was removed from the -250 mesh coke 
particles. 11 refs. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 47231, 47232, 47233, 47338, 47633 


47641 Organic matter of the combustible shale of the Kashpir 
deposit. Urov, K.E.; Klesment, I.R.; Rikken, Yu.T.; Myagi, E.E. 
(Inst of Chem, Acad of Sci, Est SSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 2, 54-59(1976). 

In the reported experiments, the compositions of alcohol- 
benzene extracts and of the semicoking tars of bed-differentiated 
samples of the beds now being mined of the combustible shale of the 
Kashpir deposit and of industrial producer tar from this shale have 
been investigated by chromatographic methods. Questions of the 
genesis of the Kashpir shale are discussed. Extensive experimental 
data are tabulated, plotted and evaluated. 25 refs. 


47642 Investigation of the ozonization of the kerogen of the 
combustible shale kukersite. Kutuev, R.Kh.; Egudina, O.G.; Yakov- 
lev, V.L.; Proskuryakov, V.A. (Lensovet Leningrad Technol Inst, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transi.); 10: No. 2, 91- 
95(1976). 

In the reported experiments the ozonization of kerogen in 
proton-donating solvents has been investigated in a wide range of 
temperatures from -70 to + 60$degree$C. In the first stage, ozonoly- 
sis of the organic matter of the shale takes place with the formation 
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of kerogen ‘ozonide.' On ozonization in glacial acetic acid at 
20$degree$C, more than 90% of the carbon of the initial kerogen is 
converted into kerogen ‘ozonide’ and compounds soluble in ether 
and acetone. Kerogen ‘ozonide’ is a complex substance which is 
capable of hydrolytic and oxidative cleavage and of hydrogenolysis 
with lithium tetrahydroaluminate. In one stage, more than 50 wt% 
of the kerogen ‘ozonide’ is reduced with the formation of com- 
pounds soluble in ether and tetrahydrofuran. The losses of carbon in 
this process do not exceed 3%. 13 refs. 


47643 Chromatographic studies on oil sand bitumens. Selucky, 
M.; Ruo, T.; Chu, Y.; Strausz, O.P. (Univ. of Alberta, Edmonton). 


Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 695-707(Mar 
1977). 


From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

During studies of Athabasca and Cold Lake bitumens, an 
attempt was made to develop a simple method for the direct deter- 
mination of the polar and high mol wt material in these bitumens 
prior to the HPLC separation. The method is based on the separa- 
tion of the deasphaltened bitumen on silica and alumina. 9 figures, 3 
tables. (DLC) 


47644 Techniques of analysis of tar sand bitumens. Bunger, J.W. 
(Univ. of Utah, Salt Lake City). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 22: No. 2, 716-726(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

This paper is a selected review of techniques which have been 
applied to compositional analysis of tar sands. A discussion is given 
of the type of information obtained and limitations of the principal 
separation and spectral techniques. A projection is made of tech- 
niques likely to be useful but which have not been applied to 
bitumen analysis. A few observations are made regarding the nature 
of shale oil and coal derived liquids and the characteristics of these 
oye important to the development of analytical techniques. 

) 


47645 Analyses of oil produced during in situ reverse combustion 
of a Utah tar sand. Dorrence, S.M.; Thomas, K.P.; Branthaver, J.F.; 
Barbour, R.V. (Laramie Energy Research Center, WY). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 22: No. 2, 729-732(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

An in situ recovery experiment was conducted in the North- 
west Asphalt Ridge deposit near Vernal, Utah. Reverse combustion 
was used for the recovery of tar sands hydrocarbons. The field 
experiment produced liquid organic, aqueous, and gaseous materials. 
This paper describes the detailed characterization of product oils 
from the experiment and compares the data to those obtained on 
bitumen extracted from core samples taken prior to the burn. The 
light oils produced during the reverse combustion were upgraded 
considerably compared to the original bitumen, and the heavy oils 
are very similar to the bitumen. (DLC) 


47646 Microscopic studies for the structure of coke formed 
during thermal hydrocracking of Athabasca bitumen. Nandi, B.N.; 
Belinko, K.; Pruden, B.B.; Denis, J.M. (Energy Research Labs., 
Ottawa). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 733- 
738(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

The differences in the coking properties of the asphaltenes 
and the heavy aromatic oils of bitumen may be attributed to the 
extent of cross-linkage formed during carbonization. Asphaltenes 
give a fine mosaic grain structure on coking which transforms to a 
coarse grain structure as the coking temperature is increased. Deas- 
phalted heavy oils, on the other hand, give a flow-type structure on 
carbonization. The flow-type structure obtained from the deasphalt- 
ed heavy oils could be transformed to a grain-type structure by 
inducing cross-linkages by addition of sulphur prior to carbonization. 


47647 Preparation and Fischer assay of a standard oil shale. 
Wildeman, T.R. (Colorado School of Mines, Golden). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 22: No. 2, 760-764(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Experience and practical tips on the operation of Fischer 
assays of oil shale samples are given. (DLC) 
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47648 Chromatography applied to oil shale and shale oil analysis. 
Uden, P.C.; Siggia, S.; Henderson, D.E.; Carpenter, A. Jr.; Hackett, 
H.F. (Univ. of Massachusetts, Amherst). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 22: No. 2, 767-770(Mar 1977). é 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Direct, on-line analysis of mg samples of shale can be accom- 
plished by pyrolysis-gas chromatography with the capability to 
interpose subtractive precolumns between the pyrolysis and the gas- 
chromatographic separation. (DLC) 


47649 Characterization of Wyoming black trona brine. Duke, 
R.B.; Seppi, N.F. (Marathon Oil Co., Littleton, CO). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 2, 771-776(Mar 1977). ’ 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

The classical silica gel olefin analysis was evaluated with 
respect to shale-oil products and found wanting. A new approach to 
olefin analysis using mild, olefin-modifying reagents is described and 
partially demonstrated for shale-oil distillates and whole oils. Var- 
ious types of hydrocarbon-type data are presented for three total 
oils. 


47650 High precision trace element and organic constituent anal- 
ysis of oil shale and solvent-refined coal materials. Fruchter, J.S.; 
Laul, J.C.; Petersen, M.R.; Ryan, P.W. (Battelle Pacific Northwest 
Labs., Richland, WA). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: 
No. 2, 793-807(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Broad spectrum inorganic and organic analytical techniques 
provide the best approach for the initial characterization of the 
complex samples encountered in working with new energy technol- 
ogies such as oil shale retorting and solvent refining of coal. In 
complex samples, analyses are facilitated by techniques, such as 
neutron activation and x-ray fluorescence, that are relatively insensi- 
tive to matrix effects. A comparative organic constituent analysis of 
the crude shale oil and coal liquid samples analyzed in this study 
showed that the coal liquids contained higher concentrations of 
aromatic compounds including polynuclear aromatic hydrocarbons. 
The coal liquids were considerably richer in phenols than was the 
shale oil. N-heterocyclics were present in higher concentration in 
shale oil due to the high nitrogen content of the raw shale. Hydroar- 
omatics were found to be common in coal liquids but negligible in 
this shale oil. Measurable amounts of the heavy elements Hg, As, Zn, 
and Se were found in effluent streams from oil shale retorting. The 
process water also contained significant Co, Br, Sb, and U. The raw 
oil shale was enriched in Se, As and Sb and somewhat enriched in U, 
Pb, Cs, Hg, and Zn. Solvent-refined coal liquids were found to be 
relatively low in most trace elements. Most were concentrated in the 
mineral residue. Only Br was not depleted in solvent-refined coal. 
Other trace elements remaining in significant amounts were U, Ta, 
Cr and Zn. We have not yet measured the trace elements and 
gaseous and particulate samples from the solvent-refined coal plant. 
10 tables. 
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47651 ERDA solar thermal energy program for industrial process 
heat. Cherry, W.R.; Auer, W.W. (ERDA, Division of Solar Energy, 
Washington, DC). pp 176-185 of In Sharing the sun: solar technol- 
ogy in the seventies. Volume 1. Boeer, K.W. (ed.). Cape Canaveral, 
FL; American Section of the International Solar Energy Society 
(1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; ee Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—PI1. 

Approximately 40% of the United States total energy con- 
sumption in 1975 was used by industry. A significant amount, some 4 
x 10° BTU's, were used at temperatures less than 200°C (392°F). 
This temperature range falls within the capability of solar energy 
systems for mg industrial process hot water, drying air, and 
low-pressure steam. To encourage the application of solar energy to 
industrial processes, ERDA has implemented a phased pro, of 
solar-system application experiments and demonstrations to show the 
potential for supplying a significant amount of industrial energy, thus 
reducing U.S. dependency on fossil fuels. Included in the program 
are surveys to identify those industries and processes where solar 
thermal energy systems are technically and economically feasible. 
Four industrial-process hot water and six drying/dehydration appli- 
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cations are presently in Phase I analysis and design activity. In 
addition, a shallow solar pond prototype system for supplying hot 
water to a uranium milling plant is in operation. Some examples of 
these activities are discussed, and future plans are presented. 


47652 Application of liquid chromatography to monitor biological 
treatment of oil shale retort water. Kwan, J.T.; Tang, J.1.S.; Wong, 
W.H.; Yen, T.F. (Univ. of Southern California, Los Angeles). Prepr., 
Div. Pet. Chem., Am. Chem. Soc.; 22: No. 2, 823-829(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

The objective of this study is to acquire a better understand- 
ing of the biological degradation of retort water. It is an important 
task of the worker to choose the analytical method which furnishes 
the necessary information for the intended purpose. Most important 
of all, the technique must be performed with the required reliability 
with a minimal amount of time. HPLC shows good potential to 
satisfy such requirements. The small sampling size (20 micro liters) 
and short analysis time of HPLC are preferred over COD and BOD 
methods. The detailed information which is offered by HPLC can 
overcome the non-specificity deficiency of the TOC. This technique 
is not only applicable to biological treatment, it can be used to 
monitor other physical treatment processes as well. For a complete 
management of Synfuel pollutants abatement, it is expected that a 
portable, convenient on site monitoring device could be developed. 
The influents may differ in chemical species as well as the concentra- 
tions at different time periods, therefore, the construction and design 
of an appropriate retention reservoir for controlling the flux of 
optimum treatment efficiency become important. A preliminary 
study in this direction has yielded feasible resuits. Further work is 
required to develop a full scheme of monitoring protocol so that 
various stages of treatment can be highly efficient. 11 figures. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 50086 


47653 (NP—22029) Reclamation and vegetation of surface mined 
areas in the Athabasca Tar Sands. Environmental Research Mono- 
graph 1977-1. Takyi, S.K.; Rowell, M.H.; McGill, W.B.; Nyborg, M. 
(Alberta Univ., Edmonton (Canada). Dept. of Soil Science). 1977. 
180p. Dep. NTIS (US Sales Only), PC A09/MF AO1. 

This report deals with an experiment carried out on a dike on 
Great Canadian Oil Sands Ltd.'s Lease, and with experiments per- 
formed in a growth chamber. The experiment on the tailings pond 
dike was conducted to determine responses of the established vegeta- 
tive cover to different fertility levels and to determine the fate of 
added fertilizer nutrients. The materials used in the various soil 
mixes were characterized chemically and biologically. In the growth 
chamber experiments, a number of plant species, both cultivated and 
native, were grown on the waste materials to determine the perfor- 
mance of each species under different salinity, soil reaction, fertility, 
soil mix, and oil conditions. Tentative recommendations are given 
for vegetating oil-sand areas. 56 tables, 8 figs. (DLC) 


47654 (PB—262012) The effects on agriculture in Utah of water 
transfers to oil shale development. Gardner, B.D.; Lyon, K.S.; Tew, 
R.O. (Utah State Univ., Logan (USA). Utah Water Research Lab.). 
Jun 1976. Contract DI-14-34-0001-6046. 64p. (PRJAE—027-1). 
NTIS, PC A04/MF AO1. 

Prepared by Utah Univ., Salt Lake City. Dept. of Economics. 

In part I the institutional factors affecting water distribution 
in the Upper Colorado River Basin in general and specifically the 
Uintah Basin are presented. The historical development of the ap- 
propriation doctrine of water allocation is outlined and Utah water 
policy is examined. These institutional factors are analyzed in light of 
the prototype oil shale development in the Uintah Basin and poten- 
tial impact on the area's agricultural sector. In part II irrigation 
water is treated as a random variable. Its actual quantity is not 
known ahead of time. If transfers of water to oil shale production 
affect the variability of water used in agriculture then there will be 
impacts in agriculture. The analyses seek to determine the impact 
upon expected (average) real income (utility), expected profits (net 
farm income), purchased inputs, the price of water, and the price of 
land. 


FISSION FUELS 


REFER ALSO TO CITATION(S) 48937, 48943, 49003 
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47655 (EPRI-EA—43-SY) Plutonium: facts and inferences. 
Overview, summary report. Comar, C.L. (ed.). (Electric Power Re- 
search Inst., Palo Alto, Calif. (USA)). Aug 1976. 19p. Dep. NTIS, 
PC A02/MF AOl1. 

This overview summarizes the knowledge available about Pu 
and the reasonable inferences that can be drawn from that knowl- 
edge. Every attempt is made to avoid misleading statements and to 
convey an evenhanded view. Chemistry, industrial/military experi- 
ences, nuclear power experiences, waste management, behavior in 
biosphere, behavior in human beings, and toxicity and hazard all are 
considered. Quantitative estimates are summarized, and the possible 
diversion of Pu for malevolent purposes is considered. It is conclud- 
ed that Pu does not critically limit nuclear power safety and is not 
more difficult to control than many other substances commonly 
handled in industry. (DLC) 


RESERVES 
REFER ALSO TO CITATION(S) 47754, 47755, 48905, 49316, 50107 


47656 (EPRI-EA—400) Uranium data. Final report. Barnes, 
C.H.; Geller, L.; Hill, D.R. (Stoller (S.M.) Corp., New York 
(USA)). Jun 1977. 123p. Dep. NTIS, PC A06/MF AOI. 

In order to develop a self-sufficient uranium production capa- 
bility, the domestic supply industry needs to find and exploit urani- 
um deposits at a relatively high rate. The utility industry also needs 
reliable and complete information on the domestic uranium supply 
outlook. This report describes and assesses the available information 
on reserves estimates, resource estimates, estimates of production 
capability, and information on marketing. The assessment has been 
made from the user’s standpoint and reflects the contractor's percep- 
tion of the interests and needs of utilities for information providing 
insight into uranium supply questions. The most significant finding of 
this study is the simple lack of availability of data in these major 
subject areas in sufficient detail to allow the kinds of analyses needed 
by utilities and others. The report includes a section on possible 
innovations and improvements: reducing the time lag between dis- 
covery and reporting of resource by ERDA, extended codification 
of ERDA data, reporting statistics on sub-universe basis, and more 
complete analyses involving cutoff costs. Recommendations are pre- 
sented for achieving these needed innovations. (DLC) 


47657 (ORNL-tr—4337) Synthesis of the mineralogic and petro- 
graphic studies of the ore minerals from Oklo, their gangues and the 
surrounding rocks. Weber, F.; Geoffroy, J.; Le Mercier, M. (Stras- 
bourg-1 Univ., 67 (France); CEA Direction des Productions, 92 - 
Chatillon (France). Service de Mineralogie). 1975. Translation by 
S.D. Blalock Jr. of SM—204/14. (CONF-750641—5). 21p. Dep. 
NTIS, PC A02/MF AO1. 

From IAEA international symposium on the Oklo phenom- 
enon; Libreville, Gabon (23 Jun 1975). 

Observations on the spot and mineralogical studies (reflection 
and transmission microscopy, x-ray examination, thermal analyses) 
have shown that the ore in the reaction zones differs from “normal” 
Oklo ore as regards both the nature of the mineralization and the 
gangue and the country rock. The relationship between the two ore 
types on one and between them and the country rock on the other is 
studied. Theories concerning the creation of the uraniferous deposit 
and the effects of subsequent changes due to diagenesis and recent 
weathering are discussed. 


47658 Mineral and nuclear fuels of the Indian subcontinent and 
Burma. A guide to the study of the coal, oil, natural gas, uranium, and 
thorium resources of the area. Brown, J.C.; Dey, A.K. New Delhi; 
Oxford University Press (1975). 533p. 

A detailed survey is presented of each of the important 
minerals found in India, Pakistan, and Burma. Attempts have been 
made to relate the occurrence, distribution, and other information on 
coal, petroleum, and the minerals concerned to basic geological 
principles. The contents of the book are divided into three general 
sections dealing with coal, petroleum, and nuclear fuels. The appen- 
dixes contain many maps, plates, tables, and figures. (BLM) 


47659 Some regular features of regional distribution of stratiform 
and role epigenetic uranium deposits. Smilkstyn, A.O. Sov. Geol.; No. 
8, 122-125(Aug 1975). (In Russian). 

For English translation see the journal Int. Geol. Rev. 

The work deals with the regional normalicy of the arrange- 
ment the stratiform and roll uranium deposits have, the latter being 
one of the most significant industrial types in the world mining 
engineering. The attention is drawn to the symptoms of the Cenozo- 
ic structure magmatic activation for the basic ore regions: presence 
of young block mountain shifts in the limits of the structure of 
ancient and young platforms and middle massifs; development of the 
Cenozoic vulcanism. What is discovered is the coordination of the 
most significant uranium provinces with the regions separable as 
autonomous zones of activation (the Western margin of the North 
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American platform, the Central French, Czech and Towreg massifs) 
and with the structure of the activized western margin of the Brazil 
platform and some epi-platform orogenesis of the USSR. 


47660 Nuclear fuel cycle. Pt. 1. Providing uranium. Hunt, H. 
(UKAEA). Arch. Energiewirtsch.; 30: No. 10, 869-878(Oct 1976). (In 
German). 

3 figs.; 2 refs. Translated from English. Also published in J. 
Inst. Fuel v. 49 p. 87-91 (Jun 1976). 

The author points out in his essay that although the energy 
content of uranium exceeds that of fossile fuels 1,7 to 3 million times, 
1% of the heat at the most can be set free in thermal reactors. If such 
reactors were the only ones operated, the world would have to face 
a momentous deficit towards the end of our century, even if we take 
into consideration that the development programmes are extremely 
successful. Now the fast reactors can utilize the depleted uranium as 
well as plutonium from thermal reactors harnessing 50 to 70% of the 
energy. In the background of an increasing competition between 
fossil and nuclear fuels, the development of fast breeders seems to be 
the only new large evident source of energy. The problem is the 
provision of sufficient quantities of uranium to supply the thermal 
reactors until several fast reactors can start to be operated. 


47661 Uranium demand: an exploration challenge. Roux, A.J.A. 
we Gold Base Miner. South. Afr.; 24: No. 10, 53, 55, 57, 61(Oct 

The potential role of U as a future source of increased and 
assured energy supplies is emphasized. The large future demands for 
uranium forecast by acknowledged world experts are reiterated. The 
fact is pointed out that this demand cannot be satisfied merely by 
finding some more U in known areas: new potentially favorable U 
areas must be discovered. An imperative need exists for reliable 
indicators and tools for selecting regions in which exploration pro- 
grams would have the best chance of success. 


47662 Australia’s slow entry into the nuclear age. Guccione, E. 
Min. Eng. (N.Y.); 29: No. 1, 16-19(Jan 1977). 

Survey of uranium deposits is followed by analysis of special 
interests and government policies concerning development of nucle- 
ar energy and its uses. 


47663 Haloes from plutonium minerals and fission alphas. Hol- 
brow, C.H. (California Inst. of Tech., Pasadena (USA)). Nature 
(London); 265: No. 5594, 504-508(10 Feb 1977). 

It is stated that the normal a decay of naturally occurring 
244Pu can be expected to have produced pleochroic haloes detect- 
able in existing rocks. Several methods of identifying such haloes are 
described. Giant haloes might also be produced by the a icles 
that occasionally accompany the spontaneous fission of 7“*Pu. It is 
plausible to speculate that in suitable circumstances such giant haloes 
might be as large as 100 micron, and that the X rays recently 
induced from central inclusions of giant haloes and identified as L- 
rays of Z = 126 might instead have been K rays from Te fission 
fragments. 


EXPLORATION 
REFER ALSO TO CITATION(S) 47754, 49690 


47664 (CONF-760894—1) Status of the NURE program. Grutt, 
E.W. Jr. (Energy Research and Development Administration, 
Grand Junction, Colo. (USA). Grand Junction Office). 1976. 43p. 
Dep. NTIS, PC A03/MF AO1. 
From Uranium leaching conference, AAAPG, SME, SPE; 
Vail, Colorado, United States of America (USA) (26 Aug 1976). 
The impact of the NURE (National Uranium Resource Eval- 
uation) investigations on the uranium industry is difficult to assess at 
this time, but some observations have been made: Exploration activi- 
ties, largely of a reconnaissance basis, have inc in areas where 
the aerial and hydrogeochemical surveys have indicated anomalous 
areas. Areas indicated as having uranium favorability from regional 
—- studies are being investigated. The recent discovery by 
illips Petroleum in the Juan Basin was in an area previously 
indicated by an ERDA (LPI) rt as having high favorability. 
Industry is showing great interest in obtaining the technology trans- 
fer of direct uranium logging systems as rapidly as possible. The 
various open-file reports generated by the NURSE program are 
—_ acquired by the industry at the rate of over 100 per month. 
Conferences this year with 42 of the exploring and producing 


companies indicate that industry supports the overall concept and 
for the NURE program. 


47665 (CONF-770314—10) Oak Ridge Geochemical Reconnais- 
sance Program. Arendt, J.W. (Union Carbide rs Oak Ridge, 
Tenn. (USA). Nuclear Div.). Mar 1977. Contract °340S-ENG-36. 
12p. Dep. NTIS, PC A02/MF AOI. 
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From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) (16 Mar 1977). ‘ : 
The Oak Ridge reconnaissance program is responsible for the 
eochemical survey in a 12-state area covering Texas, Oklahoma, 
| anes Nebraska, South Dakota, North Dakota, Minnesota, Wis- 
consin, Michigan, Iowa, Indiana, and Illinois as part of the National 
Uranium Resource Evaluation Program. The program concept is 
outlined and the planning and organization of the program is dis- 
cussed. (JSR) 


47666 (CONF-770314—13) Groundwater sampling in uranium 
reconnaissance. Butz, T.R. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Nuclear Div.). Mar 1977. Contract W-7405-ENG-26. Sp. 
Dep. NTIS, PC A02/MF AOI. : ‘ 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) (16 Mar 1977). ‘ 

© groundwater sampling program is based on the premise 

that ground water geochemistry reflects the chemical composition 
of, and promt oh rocesses active in the strata from which the 
sample is obtained. Pilot surveys have shown that wells are the best 
source of groundwater, although springs are sampled on occasion. 
The procedures followed in selecting a sampling site, the sampling 
itself, and the field measurements, as well as the site records made, 
are described. (JSR) 


47667 (DP-MS—77-9) Computerized data treatment technology. 

Ferguson, R.B.; Maddox, J.H.; Wren, H.F. (Du Pont de Nemours 

(E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. 

Ley E(07-2)-1. 17p. (CONF-770314—4). Dep. NTIS, PC A02/ 
F AOl. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) (16 Mar 1977). 

The Savannah River Laboratory (SRL) has accepted respon- 
sibility for a hydrogeochemical and stream-sediment reconnaissance 
in 25 eastern states as part of the National Uranium Resource 
Evaluation (NURE). SRL has developed a computerized program 
for recording, processing, updating, retrieving, and analyzing hydro- 
pa data from this reconnaissance. This program will 

andle an expected 150 million bytes of hydrogeochemical data from 
150,000 to 200,000 sample sites over the next four years. The SRL— 
NURE hydrogeochemical data ye system is written in 
FORTRAN IV for an IBM System 360/195 computer and is de- 
signed to easily accommodate changes in types of collected data and 
input format. As the data become available, they are accepted and 
combined with relevant data already in the system. SRL also devel- 
oped a sample inventory and control system and a graphics and 
analysis system. The sample inventory and control system accounts 
for the movements of all samples and forms from initial receipt 
through final storage. Approximately six million sample movements 
are expected. The graphics and analysis system provides easily 
usable programs for reporting and interpreting data. Because of the 
large volume of data to be interpreted, the graphics and analysis 
system plays a central role in the hydrogeochemical program. Pro- 
grams developed to provide two- and three-dimensional plots of 
sampled geographic areas show concentrations and locations of 
individual ~ainlie which are displayed and reproduced photo- 
graphically. Pattern recognition techniques are also available, and 
they allow multivariate data to be categorized into “clusters,” which 
may indicate sites favorable for uranium exploration. 


47668 (DP-MS—77-10) Geochemical in tion of 
Mountain, North Carolina, orientation area. Price, V.; Ferguson, R.B. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). 1977. Contract E(07-2)-1. 17p. (CONF-770314—6). 
Dep. NTIS, PC A02/MF AOI. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) (16 Mar 1977). 

An orientation study has been made of uranium occurrences 
in the area of Kings Mountain, North Carolina. This is one of the 
orientation studies of known uranium occurrences that are being 
conducted in several geologic provinces and under various climatic 
(weathering) conditions to provide the technical basis for design and 
interpretation of NURE geochemical reconnaissance programs. The 
Kings Mountain area was chosen for study primarily because of the 
reported presence of high-uranium monazite. This 750-mi? area is in 
the deeply weathered southern Appalachian Piedmont and 
portions of the Inner Piedmont, Rings Mountain, and Charlotte 
geologic belts. Uranium concentration maps for ground and surface 
water samples clearly outline the outcrop area of the Cherryville 
Quartz Monzonite with highs up to 10 ppb uranium near the report- 
ed uraninite. Several surface water samples appear to be anomalous 
because of trace industrial contamination. Uranium concentration 
maps for -100 to +200 mesh stream sediments indicate the area of 
monazite abundance. Several samples with <100 ppM uranium 
content appear to be high in uranium-rich resistate minerals. When 
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the uranium content of sediment samples is ratioed to the sum of Hf, 
Dy, and Th, the anomaly pattern shifts to coincide with uranium 
highs in ground and surface water samples. False anomalies from 
concentrations of monazite (Ce, ThPO,), xenotime (Y,DyPO,), and 
zircon (Zr,HfSiO,) in stream sediment samples can thus be eliminat- 
ed. Residual anomalies should be related to unusual uranium enrich- 
ment of these common minerals or to the presence of an uncommon 
uranium-rich mineral. Tantalum, beryllium, and tin in stream sedi- 
ments correspond to high concentrations of uranium in stream and 
ground water but not to uranium in sediments. In an initial recon- 
naissance, several media should be sampled, and it is essential to 
correct uranium in sediments for the sample mineralogy. 


47669 (DP-MS—77-13) Neutron activation analysis for uranium 
and associated elements. Bowman, W.W. (Du Pont de Nemours 
(E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. 
yey E(07-2)-1. 14p. (CONF-770314—3). Dep. NTIS, PC A02/ 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, Colorado, United States of Amer- 
ica (USA) (16 Mar 1977). 

The samples obtained by the Savannah River Laboratory as 
part of the National Uranium Resource Evaluation program are 
activated in the intense neutron flux from a Savannah River Plant 
production reactor. A pilot-scale facility was installed at the reactor 
site to provide analyses of samples through the initial phase of the 
program and to develop design data for a full-scale facility. Sedi- 
ments are analyzed by direct activation of 0.5-g samples. However, 
to analyze ground or surface water samples, mineral elements from 
l-liter samples are concentrated on ion exchange resin and then 
approximately 5-g samples of resin are activated. Uranium concen- 
tration is determined by counting neutrons emitted from specific 
short-lived products of fission induced in **U by the primary 
neutron flux. Repetitive short cycles of irradiation and counting 
permit detection and determination of <0.1 yg of uranium. Ele- 
ments associated with uranium are determined by spectral analysis of 
the gamma ray activities induced by the cyclic and subsequent 
longer irradiations. The pilot facility consists of four irradiation 
positions (plus 2 spare positions), a sample loader and unloader, and 
counting stations with neutron and gamma ray detectors, all inter- 
connected with a pneumatic sample transport system. A computer 
controls both the transport system and the data acquisition devices. 
Gamma ray counting data are stored on magnetic tape for further 
processing by a large central computer. Facility hardware and 
software are described. Repetitive analyses of standards have shown 
an accuracy within +-10% for uranium values and within +-25% 
for associated elements. A quality assurance program has been 
developed to maintain these levels of reliability. 


47670 (EPRI-EA—401) Uranium exploration activities in the 
United States. Final report. McWhorter, R.J. (ed.). (Stoller (S.M.) 
Corp., New York (USA)). Jun 1977. 182p. Dep. NTIS, PC A09/MF 
AOl. 


Domestic uranium exploration activities, both past and pre- 
sent, are reviewed and analyzed. The historical review, covering the 
period from the late 1940's through 1975, includes detailed chronolo- 
gies of market incentives, of major discoveries in the United States, 
classified by type (e.g., primary or trend), and of mill closures. The 
changing state of knowledge of the domestic uranium resource 
environment is reviewed, and an analysis is made of the results and 
difficulties surrounding effort-yield correlations and trends. A cycli- 
cal historical pattern of incentives-exploration-reserves emerges. In- 
terviews with uranium producers generally confirmed the major 
results of the historical review: namely, the importance of sustained 
market incentives and the increasing importance of more sophisticat- 
ed approaches to exploration in both old and new geologic environ- 
ments. Knowledge of the ore-forming processes is still at a relatively 
immature level. The ERDA NURE and USGS programs are briefly 
reviewed in this context and the scope and nature of producer 
activities are broadly examined. The adequacy of ongoing activities 
are both near-term (through 1985) and long-term (post- 
1985). The study concludes that substantial increases in find rates are 
required over the near term in order to meet uranium requirements 
from domestic sources in the 1986-1995 period. Recommendations 
are made for finer-structure reporting by ERDA of supply industry 
activities. This is the companion report to EPRI EA 400. (DLC) 


47671 (GJBX—7(77)a) Uranium favorability of late Eocene 
through Pliocene rocks of the South Texas Coastal Plain. Quick, J.V.; 
Thomas, N.G.; Brogdon, L.D.; Jones, C.A.; Martin, T.S. (Bendix 
Field Engineering Corp., Grand Junction, Colo. (USA)). Feb 1977. 
Contract EY-76-C-13-1664. 44p. Dep. NTIS, PC A03/MF AOI. 

Stratigraphic, structure contour, and favorability maps are 
provided. (LK) 


47672 Janes and Mcnish townships, district of Sudbury. Dressler, 
B. (Ont Div of Mines, Toronto). pp 114-117 of In Summary of field 
work by Geology Branch. Toronto; Ontario Division of Mines 
(1976). 
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Exploration is carried out for copper, nickel, lead, zinc, 
uranium and gold at a number of localities and two weak radioactive 
showings are reported. 7 refs. 


47673 Cavendish and Anstruther townships, Peterborough 
County. Bright, E.G. (Ont Div of Mines, Toronto). pp 122-126 of In 
Summary of field wory by Geology Branch. Toronto; Ontario 
Division of Mines (1976). 

An important clue to the origin of the uranium in the Ban- 
croft area, resulting from the work to date is the recognition of a 
came control on the distribution of most of the uranium. 7 
refs. 


47674 Geochemical reconnaissance for uranium in Canada: notes 
on methodology and interpretation of data. Cameron, E.M. (Geol 
Surv of Can, Ottawa, Ont). Geol. Surv. Can., Pap.; No. 76-1C, 229- 
236(1976). 

The Federal--Provincial Uranium Reconnaissance Program 
employs a number of geochemical methods, each of which is consid- 
ered optimal for the specific geological and physiographic environ- 
ment. This paper briefly discusses these geochemical methods, their 
implementation, and the — response they give to uranium 
mineralization. Although the discussion is largely concerned with 
the search for uranium, the geochemical component of this program 
attempts to outline areas with a potential for a variety of mineral 
commodities. 22 refs. 


47675 Usefulness of water samples in reconnaissance surveys for 
uranium in the Yukon Territory. Jonasson, I.R.; Gleeson, C.F. (Geol 
Surv of Can, Ottawa, Ont). Geol. Surv. Can., Pap.; No. 76-1C, 241- 
248(1976). 

The search for uranium occurrences in the Yukon Territory is 
a recent development in the mineral exploration of that region. In 
July 1975, the authors conducted a series of pilot geochemical 
studies in the southern parat of the Yukon Territory with a view to 
investigating the feasibility of mounting low density reconnaissance, 
helicopter-supported surveys to define uraniferous areas. One of the 
objectives of the project was to ascertain the usefulness of collecting 
stream and spring water samples to complement data derived from a 
conventional stream sediment survey. Areas that were given priority 
included those underlain by Tertiary sedimentary rocks and acid 
intrusions, fluorite-bearing granitic rocks, Paleozoic black shale units 
and Precambrian sedimentary rocks. 2 refs. 


47676 Well water uranium reconnaissance, southwestern Sas- 
katchewan. Dyck, W.; Whitaker, S.H.; Campbell, R.A. (Geol Surv of 
Can, Ottawa, Ont). Geol. Surv. Can., Pap.; No. 76-1C, 249-253(1976). 

The purpose of this survey is to determine regional trends in 
the U content of groundwater, and by relating these trends to known 
mineral occurrences, to determine whether such surveys are useful 
for prospecting. The report presents some field and field laboratory 
results obtained mainly from the northeast quarter of map-area 72F 
and draws tentative conclusions from these results. One of the 
conclusions is that regional well water U and Rn surveys in populat- 
ed areas such as the Cypress Hills, Saskatchewan region, are practi- 
cal in delineating U highs. Leaching of U from near-surface materials 
by groundwater and reprecipitation in deeper formations or lateral 
transport over long distances appear to be active mechanisms of 
redistribution of U in the area surveyed. 8 refs. 


47677 Detailed investigations for uranium and base 
metal exploration in the Nonacho Lake area, District of Mackenzie. 
Maurice, Y.T. (Geol Surv of Can, Ottawa, Ont). Geol. Surv. Can., 
Pap.; No. 76-1C, 259-262(1976). 

The work described in this report was carried out in the 
summer of 1976 under the auspices of the Federal-Provincial Urani- 
um Reconnaissance Program and consists in the follow-up of anoma- 
lous geochemical results obtained from a reconnaissance lake sedi- 
ment survey undertaken in the Nonacho Lake area in 1975. The 
objectives of the 1976 work were: (1) to determine the usefulness of 
reconnaissance geochemical surveying as a guide to mineral explora- 
tion in the Nonacho Lake area, 0) to establish a useful follow-up 
procedure that may be employed in future exploration programs in 
the area, and (3) to collect data that may help assess the mineral 
(particularly the uranium) potential of the area surveyed. Uranium 
mineralization was found to occur at several localities south of the 
East Arm of Great Slave Lake and was particularly abundant within 
and around the Nonancho sedimentary basin. 4 refs. 


47678 Review of present methods and exploration costs. Report 
of working group 1. pp 767-770 of In Exploration for uranium ore 
deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The review considers shortly the state of the following explo- 
ration methods: Geological studies with remote sensing, radiometry 
(measurement of gamma radiation), geochemistry and emanometry. 
A summary of costs for the different methods is presented in a table. 
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47679 Airborne gamma-ray spectrometry, 1976. Report of work- 
ing group 2. pp 771-773 of In Exploration for uranium ore deposits. 
Vienna; [AEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The results of a Working Group are described which outline 
the technical status of airborne gamma-ray spectrometric systems 
available and present a list of problem areas where the Group 
believes additional study and development need to be performed to 
supply industry with maximum information. 


47680 Radon survey Report of working group 3. pp 
ste of In Exploration for uranium ore deposits. Vienna; IAEA 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The report reviews radon measurement surveys in soils and in 
water. Special applications, and advantages and limitations of the 
radon measurement techniques are considered. The working group 
also gives some directions for further research in this field. 


47681 Drilling and logging in uranium exploration. Report of 
working group 4. pp 781-783 of In Exploration for uranium ore 
deposits. Vienna; ABA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The report reviews drilling and logging practices in explora- 
tion of uranium ores and summarizes the papers presented in the 
panel meeting. Recommendations for further research and develop- 
ment are given. 


47682 Future research and development. Report of working group 
5. pp 785-787 of In Exploration for uranium ore deposits. Vienna; 
IABA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). . 

report summarizes general observations made on the 

well-established exploration techniques. An attempt is also made to 
identify areas of hitherto little interest which need further research 
and development. 


47683 Pulsed neutron uranium borehole with epithermal 


logging 
neutron dieaway. Bivens, H.M.; Smith, G.W.; Jensen, D.H.; Jacobs, 
E.L.; Rice, L.G. (Sandia Labs., Albuquerque, N.Mex. (USA)). ay 
A 


745-754 of In Exploration for uranium ore deposits. Vienna; [A 
(1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Both prompt fission neutrons and delayed fission neutrons can 
be used for logging uranium boreholes. This paper describes a 
uranium logging system, using a pulsed neutron generator, which 
detects and assays uranium by the measurement of prompt fission 
neutrons. The system development began with a feasibility study 
which included experimental measurements in uranium test pits at 
Grand Junction, Colorado, and computer calculations of the epither- 
mal neutron return in the presence of uranium. A Monte Carlo 
neutron transport code and a 21-group, one-dimension, time-depen- 
dent, discrete-ordinates neutron transport code have been used to 
calculate the effects of borehole geometry and rock matrix param- 
eters on the epithermal neutron dieaway. Some experimental and 
analytical results are described. A prototype logging probe, 70 mm 
in diameter, was built and field evaluation began in January 1976. 
The yew and operational characteristics of the probe and the 
uphole equipment are described. Some logging results are shown 
which were obtained in an area in which disequilibrium is known to 
exist. Although the field experience with the probe has been brief, 
the results have been significant. They imply hat a relatively accu- 
rate assay of low-grade uranium ore can be obtained with this 
method provided that proper calibration factors are determined, and 
a neutron output of about 10" n/s is used. A neutron tube is being 
developed for uranium logging that will generate 10'° n/s when 
operated at 100 pulses per second. 


47684 Existing and new techniques in uranium exploration. 
Bowie, S.H.U. (Institute of Geological Sciences, London (UK)); 
Cameron, J. (International Atomic Energy Agency, Vienna (Aus- 
tria)). pp 3-13 of In Exploration for uranium ore deposits and held in 
Vienna, 29 March - 2 April 1976. Vienna; IAEA (1976). 

From pe oy on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The demands on uranium exploration over the next 25 years 
will be very great indeed and will call for every possible means of 
improvement in exploration capability. The first essential is to in- 
crease geological knowledge of the mode of occurrence of uranium 
ore deposits. The second is to improve existing exploration tech- 
niques and instrumentation while, at the same time, promoting 
research and development on new methods to discover uranium ore 
bodies on the earth's surface and at depth. The present symposium is 
an effort to increase co-operation and the exchange of information in 
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the critical field of uranium exploration techniques and instrumenta- 
tion. As an introduction to the symposium a brief review is present- 
ed, firstly of what can be considered as existing techniques and, 
secondly, of techniques which have not yet been used on an appre- 
ciable scale. Some fourteen techniques used over the last 30 years are 
identified and their appropriate application, advantages and limita- 
tions are briefly summarized and the possibilities of their further 
development considered. The aim of future research on new tech- 
niques, in addition to finding new ways and means of identifying 
surface deposits, should be mainly directed to devising methods and 
instrumentation capable of detecting buried ore bodies that do not 
give a gamma signal at the surface. To achieve this aim, two 
contributory factors are essential: adequate financial support for 
research and development and increased specialized training in ura- 
nium exploration and instrumentation design. The papers in this 
symposium describe developments in the existing techniques, pro- 
posals for future research and development and case histories of 
exploration programs. 


47685 Californium-252 in-situ activation and photon detection 
techniques for uranium ore deposit evaluation. Brodzinski, R.L.; 
Wogman, N.A. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). pp 757-763 of In Exploration for uranium ore deposits. 
een (1976). : x 7 
rom Symposium on exploration of uranium ore deposits; 

Vienna, Austria (29 Mar 1976). - 

Four different techniques are evaluated for borehole analysis 
of uranium and thorium ores. Methods involving (1) detection of 
fission-product photons following **Cf activation; (2) detection of 
low-energy uranium and thorium gamma rays; (3) direct measure- 
ment of the 1001-keV photon from *°*Pasup(m), a progeny of *°*U; 
and (4) isotopic excitation X-ray fluorescence spectroscopy are 
evaluated. The first two techniques are found too unsuitable for most 
low-grade ores. The third is found to be suitable for the in-situ 
analysis of uranium ores only, and the fourth method is shown to be 
a superior, cost effective method for both uranium and thorium ore 
analysis. 


47686 Current approaches to geochemical reconnaissance for ura- 
nium in the Canadian Shield. Cameron, E.M.; Hornbrook, E.H.W. 
(Geological Survey of Canada, Ottawa, Ontario). pp 241-264 of In 
Exploration for uranium ore deposits. Vienna; IAEA (1976). ‘ 

From = on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Wide-interval geochemical reconnaissance is currently being 
carried out over large areas of the Canadian Shield by the Geologi- 
cal Survey of Canada. This work is in support of the federal- 
provincial Uranium Reconnaissance Program. The paper reviews 
the methodology employed for this reconnaissance to outline areas 
of enhanced potential for uranium and other mineral commodities. 
The generally low relief of the Shield virtually restricts wide- 
interval reconnaissance to the mobile elements that can travel some 
distance in solution. The high mobility of uranium, particularly in 
waters of neutral pH, makes it one of the most suitable types of 
mineralization for detection. For much of the Shield the most 
appropriate sampling media are lake sediments and lake waters. 
Centre-lake sediments are homogeneous, and are readily and eco- 
nomically collected utilizing helicopter Se ee They provide a 
good response for uranium and a variety of other indicator elements. 
Waters collected at the same sample sites are a useful supplement in 
the search for uranium mineralization, particularly in carbonate 
terrain. However, because of the very low content of uranium in 
many Shield waters, they present as yet unresolved problems of 
analysis and storage. The influence of organic material, iron, and 
manganese on the uranium content of lake sediments are examined. 
Their scavenging influence has been found to be significant only at 
their lower concentration levels, particularly for organic matter and 
iron. For the majority of center-lake samples the effect is negligible. 
The choice of sample interval is related to total survey costs, to 
speed of coverage, and to ability to detect uranium and other types 
of mineralization. For current G.S.C. programs a sample density of 
one per five square mile appears optimal. The results are presented 
as 1:250,000 symbol maps that are prepared largely by computer, and 
as 1:1,000,000 contoured compilation maps. 


47687 Effects of line spacing on contoured airborne gamma-ray 
spectrometry data. Cameron, G.W.; Elliott, B.E.; Richardson, K.A. 
(Geological Survey of Canada, Ottawa, Ontario). pp 81-91 of In 
Exploration for uranium ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

A reconnaissance airborne gamma-ray spectrometer survey is 
usually designed to show the regional surface radioelement distribu- 
tion pattern and locate broad areas of uranium enrichement. Perhaps 
the most important parameter to consider for this type of survey is 
the flight-line spacing which will give the desired information most 
economically. Airborne gamma-ray spectrometry data of equivalent 
uranium distribution have been computer contoured into maps to 
qualitatively illustrate the effect of varying the flight-line spacing 
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between 400 m and 5 km. Data for two coincident surveys with 
mae age flight-line directions were also computer contoured. 

¢ results demonstrate that reconnaissance survey data, with line 
pe | as wide as 5.0 km can be contoured to show regional 
radioelement distribution patterns over the Canadian Precambrian 
Shield. This line spacing has been adopted for the airborne gamma- 
ray spectrometric part of Canada’s Uranium Reconnaissance Pro- 
gram, a 10-year program designed to collect systematic reconnais- 
sance data for much of Canada. 


47688 Significance of radioelement concentration measurements 
made by airborne gamma-ray spectrometry over the Canadian Shield. 
Charbonneau, B.W.; Killeen, P.G.; Carson, J.M.; Cameron, G.W.; 
Richardson, K.A. (Geological Survey of Canada, Ottawa, Ontario). 
pp o of In Exploration for uranium ore deposits. Vienna; IAEA 


(197 
From Symposium on exploration of uranium ore deposits; 
Vienna, Austria 29 Mar 1976). , sie 
Results of airborne gamma-ray spectrometer surveys conduct- 
ed by the Geological Survey of a are presented as maps 
contoured in units ofand concentration ratios. These contoured 
values represent the average surface concentrations of the radioele- 
ments over areas of the order of several square kilometers. The 
relationship between this “average surface concentration” and the 
radioelement concentration in bedrock underlying the area depends 
on: (1) the percentage of outcrop; (2) the relation between overbur- 
den and bedrock radioelement concentration; (3) percentage of 
marshland or surface water in the area; (4) soil moisture; and (5) 
density of vegetation. More than 2500 portable gamma-ray spec- 
trometer analyses of outcrop and overburden have been made in the 
Bancroft, Elliot Lake and Fort Smith areas of the Canadian Precam- 
brian Shield. In-situ gamma-ray spectrometry measurements were 
made at almost 1000 stations within the area of airborne surveys near 
Mont Laurier and Elliot Lake. These ground measurements were 
compared with the airborne measurements by averaging the values 
for all those ground stations located in the areas between each 
contour leve] on airborne maps. Radioelement concentrations in 
bedrock are considerably higher than corresponding airborne mea- 
surements, and this difference between bedrock and airborne values 
increases at higher radioelement concentrations. Radioelement con- 
centrations in glacial drift are only slightly higher than airborne 
contour values for the same area. Airborne contour maps of the 
radioelement ratios give values that are similar to the ratios deter- 


mined by ground measurements on overburden and outcrop. 
47689 Statistical interpretation of airborne -ray 


gamma spectro- 
metric data using factor analysis. Duval, J.S. (Geological Survey, 
Denver, Colo. (USA)). pp 71-79 of In Exploration for uranium ore 
deposits. Proceedings of a symposium on exploration of uranium ore 
deposits organized by the IAEA and the OECD Nuclear Energy 
Agucy. Vienna; IAEA (1976). 
rom Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar - 2 Apr 1976). 

e statistical technique of factor analysis provides a quanti- 
tative and non-subjective means of synthesising and correlationg 
data from gamma-ray spectrometry surveys. Factor analysis was 
applied to data from an aerial survey of the Freer-Three Rivers area 
in South Texas. Variables used were corrected count-rates for potas- 
sium, uranium, and thorium, total count, and the ratios *"*Bi/“K, 
214Bi/**T1, and 7°*T1/*K. Analysis showed that three factors were 
sufficient to represent all seven variables. Statistical groupings corre- 
spond reasonably well to the mapped formations in the area, but 
some patterns suggest geological complexities which do not appear 
on available maps. The analysis identifies unusual groupings that are 
unlike surrounding patterns; many of these occur over known oil 
and gas pools and appear to indicate geochemically abnormal 
ground. 


47690 Search for uranium in Italy. Criteria adopted and results. 
Locardi, E.; Pantanetti, F. (Comitato Nazionale per |’Energia Nu- 
cleare, Rome (Italy)). pp 545-549 of In Exploration for uranium ore 
deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The methods employed in uranium prospecting during 1955- 
60 in Italy and the results achieved are discussed in the light of 
modern uranium geological knowledge. Most uranium ore deposits 
found are distributed in the Permian continental sediments and in 
volcanics overlaying eroded ancient crystalline rocks. The most 
important occurrences have been detected in big volcano-tectonic 
grabens which correspond to areas that modern selection criteria of 
productive areas could have indicated. Original criteria adopted in 
the studies of uranium potentiality of Quaternary alkaline volcanites, 
revealed a possible new fertile environment for uraniferous deposits. 
The principle that, under favorable conditions, short-time processes 
may be important in producing ore deposits, contributes to uranium 
geology. The results of common field radiometric surveys are im- 
proved if the prospector is supported by precise indications deriving 
from a correct minerogenetic model. Geological and metallogenic 
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knowledge are not only important in selecting uraniferous areas 
("where to look’), but are the best and most definitive prospection 
methods if correctly combined with the radiometric survey (“how to 
look”). 


47691 Geology and structure of major uraniun-bearing zones in 
India and their exploration. Nagabhushana, J.C.; Vasudeva Rao, M.; 
Sahasrabudhe, G.H.; Krishnamoorthy, B.; Suryanarayana Rao, C.; 
Rama Rao, Y.N. (Department of Atomic Energy, Hyderabad 
(India). Atomic Minerals Div.). pp 625-643 of In Exploration for 
uranium ore deposits. Vienna; IAEA (1976). : 

From ign yee on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Radiogeologic, lithostratigraphic, tectonic, and crustal evolu- 
tionary considerations have enabled the recognition of three major 
uranium provinces in India: the Singhbhum Province in the north- 
east; the Rajasthan Province in the north-west; and the Madhya 
Pradesh Province in central India. The paper describes the salient 
features of the three uranium provinces, Cae gusiouian emphasis on 
their structural set-up, magmatectonics, and the controls of uranium 
mineralization, and presents a few recent case histories of individual 
deposits (Bagjata and Turamdih in Singhbhum, and Dhabi-Dumhat 
in Madhya Pradesh) discovered by integrated exploration tech- 
niques. The three uranium provinces are related to major deep- 
seated faults: the Singhbhum Province lies at the arcuate north-east 
end of the deep fault of the Eastern Ghats; the Rajasthan Province 
parallels the great boundary fault; and the Madhya Pradesh Province 
aligns with the Mahanadi-Son rift system. Some of the plausible 
explanations for these remarkable features are: localization of urani- 
um ore during episodes of crustal fracturing in Precambrian times; 
reactivation and rejuvenation of favorable basement structures; and 
the role of local ‘hot spots’ (aided by compressional and vertical 
tectonics) in crustal zones anomalously enriched in the heat-produc- 
ing elements. Uranium exploration strategy in India during the last 
three decades reveals two significant trends - the application of 
conventional radiometric techniques during the period 1950-65; and 
introduction of sophisticated methodology comprising non-radiome- 
tric geophysical techniques, emanometry, aerial and car-borne 
gamma-ray spectrometry, geochemical surveys, and photogeological 
techniques as supplements to conventional radiometry, during the 
period 1965-75. It is concluded that extension of such integrated 
exploration techniques to favorable virgin terrains in India would 
lead to newer and richer uranium ore discoveries. 


47692 Exploration for uranium in phosphorites. A new study on 
uranium in Israel phosphorites. Nathan, Y. (Geochemistry Div., 
Geological Survey of Israel); Shiloni, Y. (Mineral Resources Div., 
Geological Survey of Israel, Jerusalem). pp 645-655 of In Explora- 
tion for uranium ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). , 

Phosphorites are attractive as an additional source of uranium 
for many reasons, the main being that uranium can be produced 
there as a by-product. Two hundred and fifty-four samples from nine 
phosphate fields and one oil shale deposit overlying phosphorites 
were examined for U, P2O; and organic matter. Statistical treatment 
of the normalized results (U/P2O;) showed that the different phos- 
phorite fields probably represent different populations as far as 
uranium content is concerned. The fields showed significant differ- 
ences in uranium content; there are fields relatively rich in uranium, 
like Zefa with a normalized mean of 5.9 ppM uranium per 1% P2Os, 
while others such as Saraf have only a mean of 3.5 ppM. These fields 
have about 28% P2Os (Zefa) and 25% P2Os (Saraf). It is suggested 
that the uranium concentration of the sea-water (interstitial water) 
was the dominant factor in uranium precipitation and concentration. 
Furthermore, on the basis of these findings, it should now be possible 
to choose and reserve the appropriate raw material to obtain the 
highest yields of phosphoric acid and uranium, and to use other 
phosphorites less rich in uranium for other purposes. 


47693 Development of borehole logging for ore prospecting and 
mining at the Commissariat a l'Energie Atomique. Pochet, F.R. (CEA 
Direction des Productions, 92 - Chatillon (France). Dept. des Pro- 
spections et Recherches Minieres). pp 353-365 of In Exploration for 
uranium ore deposits. Vienna; IAEA (1976). (In French) , 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Before the 1960s the Commissariat a l’energie atomique 
(CEA) was generally satisfied with logs of natural radioactivity 
made point by point with hand winches. This method was still in 
regular use recently for investigating shallow boreholes on sites to 
which access was difficult. Since 1960 continuous logs using motor 
winches and direct analogue recording have been developed simulta- 
neously with a drive to find uranium in sedimentary media. At that 
time natural gamma activity logs were combined with electrical logs 
to obtain a lithological interpretation of the holes and establish 
correlations between them. For several years the CEA has been 
replacing the electrical logs by nuclear logs that can be made within 
the protective tubing. Thus, neutron-neutron porosity logs have 
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become routine like natural radioactivity logs, and gamma-gamma 
density logs are also being developed. During the same period all 
equipment has been modified considerably to improve data acquisi- 
tion and processing. Direct recording on magnetic tapes, in particu- 
lar, has come into general use and is bringing about a complete 
transformation in the use of logs, thanks to the manifold possibilities 
of processing it offers. 


47694 Computer methods for geological analysis of radiometric 
data. Potts, M.J. (Texas Instruments, Inc., Dallas (USA)). pp 55-69 
of In Exploration for uranium ore deposts. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Whether an explorationist equates anomalies with potential 
uranium ore deposits or analyses radiometric data in terms of their 
relationships with other geochemical, geophysical, and geological 
data, the anomaly or anomalous zone is the most common starting 
point for su! uent study or field work. In its preliminary stages, 
the definition of meaningful anomalies from raw data is a statistical 
problem requiring the use of a computer. Because radiometric data, 
when properly collected and reduced, are truly geochemical, they 
can be expected to relate in part to changes in surface or near- 
surface geology. Data variations caused strictly by differences in 
gross chemistry of the lithologies sampled constitute a noise factor 
which must be removed for proper analysis. Texas Instruments 
Incorporated has Swaues an automated method of measuring the 
Statistical significance of data by incorporating geological informa- 
tion in the process. This method of computerized geological analysis 
of radiometric data (CGARD) is similar to a basic method of the 
exploration geochemist and has been proved successful in its applica- 
tion to airborne radiometric data collected on four continents by 
Texas Instruments Incorporated. This beginning and its natural 
follow-on methods of automated or interpretive analysis are based 
simply on the perception of radiometric data as sets of statistically 
distributed data in both the frequency and spatial domains. 


47695 Nature of the Witwatersrand gold-uranium deposits, ch. 2. 
Pretorius, D.A. (University of the Witwatersrand, Johannesburg 
(South Africa). Economic Geology Research Unit). pp 29-88 of In 
Handbook of strata-bound and stratiform ore o- section 2., 
regional studies and specific deposits. Au, U, Fe, Mn, Hg, Sb, W and 
A — v. 7. Wolf, K.H. (ed.). Amsterdam, Netherlands; Elsevier 
). 
The geological history of the South African rocks and basins 


is reviewed with specific attention to the Witwatersrand Basin 
which is rich in gold and uranium deposits as well as other minerals. 
By repeated geological reworking, economic concentrations of gold 
and/or uranium have developed. Sedimentation cycles were fol- 
lowed by a process of mineralization which is described. The chemi- 
cal composition of the reefs and their exploitability are discussed. 


47696 Origin of Western-States type uranium mineralization, ch. 
3. Rackley, R.I. (AMAX Uranium Corporation, Casper, Wyo. 
(USA)). pp 89-156 of In Handbook of strata-bound and stratiform 
ore deposits; section 2., regional studies and specific deposits. Au, U, 
Fe, Mn, Hg, Sb, W and P deposits, v. 7. Wolf, K.H. (ed.). Amster- 
dam, Netherlands; Elsevier (1976). 

In recent years there has been a growing awareness that 
uranium deposits found in the USA which are described as the 
western-states type have much more in common than originally 
thought. The mineralization of the roll or geochemical-cell deposits, 
regardless of their physical shape, has been singled out as the most 
important process in the series of events leading to the formation of a 
uranium deposit and some work has been done on the subject. 
Several authors made extensive studies of the mineralization and 
geochemistry of uranium-producing areas. The theories and results 
are compared and discussed. This leads to the conclusion that 
creative research is required to transform the empirical art of urani- 
um geology into the science needed to provide resources for the 
future. Since economic geologists and students of ore deposits have 
lost hydrothermal solutions as a crutch for explaining the origin of 
many strata-bound ore pa it becomes necessary to out genesis 
in context with the overall sedimentary rock-forming process. Fortu- 
nately giant steps are being made in the knowledge of the physical 
a of sedimentation, but equally large steps are required in the 

owledge of the biological and chemical processes which are an 
inseparable part of the sedimentary rock and strata-bound ore- 
forming processes. 


Origin, developments, and changes in consepts of 
tic ore deposits as seen by North American ch. 6, Ridge, 
J.D. (Pennsylvania State Univ., University Park (USA)). pp 183-297 
of In Handbook of stzata-bound and stratiform ore deposits; section 
1, principles and general studies. Classifications and historical stud- 
ies, v. pe K.H. (ed.). Amsterdam, Netherlands; Elsevier (1976). 
refs. 

This paper deals with the changes in North American ideas 
on the formation of ore deposits, with emphasis on the growing 
recognition of the possibility of syngenetic (and diagenetic) process- 
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es having been responsible for many of the valuable ore deposits of 
the world. Although the papers cited were published mainly in 
North America, they may deal with a wide variety of deposits in 
many countries. A chronological outline of the conceptual develop- 
ments of syngenetic ores is given. Topics discussed here are: uranium 
in ancient conglomerates, sulfur-isotope ratios, and uranium deposits 
in various rock types (approx. 20 pages in scope). 


47698 Acidic volcanic rock and its potential as an objective for 
uranium prospecting. Rodriguez Torres, R.; Yza Dominguez, R.; 
Chavez Aguirre, R.; Constantino, H.E.S.E. (Instituto Nacional de 
Energia Nuclear, Mexico City). pp 601-623 of In Exploration for 
uranium ore deposits. Vienna; [AEA (1976). (In Spanish , 
From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). : . 
geographical distribution of recent Mexican volcanic 
rocks is continuous; the older formations are dispersed in isolated 
outcrops. Continental volcanic events, acidic and basal, took place in 
the Caenozoic, Mesozoic and Palaeozoic; basic submarine volcanism 
predominated in the Mesozoic, Palaeozoic and late Precambrian. 
Access to the Sierra Madre Occidental, a circum-Pacific mountain 
range covered by rhyolitic rocks, is limited, which restricts the 
sections studied. Calderas, sources of volcanic emission and prelimi- 
nary litho-stratigraphic sections have been delimited on the eastern 
edge of the range. Subduction by the ocean magmatized the conti- 
nent from the Permian onwards, extravasating and depositing cycli- 
cally various magmata through inverted and normal cortical throws. 
The Sierra Pena Blanca (Chihuahua) section consists of epiclastic 
and pyroclastic rocks. A calcareous conglomerate.is overburdened 
by alternate basal tuffs and imbricates, forming five units. In the 
uraniferous district of the Sierra Pena Blanca the hydrothermal 
alteration argillitized both components of the “Nopal” formation. 
Primary minerals (pitchblende) are found together with silicification. 
Leaching favours secondary mineralization (uranium silicates) asso- 
ciated with opals. After extrapolation of the features, the following 
are considered worth-while objectives: the faces, offsets and prolon- 
gations of the Sierra Madre Occidental and the southern volcanic 
mesetas south of the Mexican Transcontinental Rift. Similar objec- 
tives of Mesozoic or Palaeozoic age exist in central and southern 
Mexico. Possible objectives for uranium are: the acidic volcanic rock 
of the southern and south-western United States of America, the 
circum-Pacific acidic volcanic rocks of North America and the 
acidic volcanic mesetas of Central America and in the Andes. 


47699 Case history of the discovery of the Jabiluka uranium 
deposits, East Alligator River region, Northern Territory of Australia. 
Rowntree, J.C.; Mosher, D.V. (Pancontinental Mining Limited, 
Sydney, Australia). pp 551-571 of In Exploration for uranium ore 
deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). . 

Pancontinental Mining Limited acquired exploration rights 
over an area in the East Alligator River Region, Northern Territory, 
Australia, in 1970. Subsequently, Getty Oil Development Company 
Limited acquired a substantial minority interest in the property. The 
Jabiluka deposits were discovered during the course of exploration 
and are currently the largest of the four major uranium deposits in 
the East Alligator River Region. This region at present contains 
24% of the western world’s reasonably assured resources of urani- 
um. The exploration techniques employed during yee and sec- 
ondary exploration on the property between 1971 and 1975 and 
during the delineation of the Jabiluka deposits are discussed in detail. 
The case history illustrates the exploration msgs which was 
successfully employed on the Jabiluka property. The philosophy 
encompasses the following points: The need for an assessment on the 
limits of airborne radiometric surveys; the necessity for detection 
and evaluation of point source anomalies; the necessity for explora- 
tion along extensions of favorable lithologies; and the desirability of 
modification of exploration techniques on different types of anoma- 
lies. Some aspects of this philosophy may be useful in exploration for 
similar stra uranium deposits in other areas. 


47700 Uranium resources evaluation model as an exploration 
tool. Ruzicka, V. (Geological Survey of Canada, Ottawa, Ontario). 
Pp 673-681 of In Exploration for uranium ore deposits. Vienna; 
AEA (1976). 

rom eo on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Evaluation of uranium resources, as conducted by the Urani- 
um Resources Evaluation Section of the Geologi Survey of 
Canada, comprises operations analogous with t performed 
during the preparatory stages of uranium exploration. The uranium 
resources evaluation model, simulating the estimation process, can be 
divided into four steps. The first = includes definition of major 
areas and “unit subdivisions” for which geological data are gathered, 
coded, computerized and retrieved. Selection of these areas and 
“unit subdivisions” is based on a preliminary appraisal of their 
favorability for uranium mineralization. The second step includes 
analyses of the data, definition of factors controlling uranium min- 
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earlization, classification of uranium occurrences into genetic types, 
and final delineation of favourable areas; this step corresponds to the 
selection of targets for uranium exploration. The third step includes 
geological field work; it is equivalent to geological reconnaissance in 
exploration. The fourth vo comprises computation of resources; the 
preliminary evaluation techniques in the exploration are, as a rule, 
analogous with the simplest methods employed in the resource 
evaluation. The uranium resources evaluation model can be concep- 
tually applied for decision-making during exploration or for formula- 
= of exploration strategy using the quantified data as weighting 
actors. 


47701 Preliminary evaluation of uranium deposits. A geostatisti- 
cal study of drilling density in Wyoming solution fronts. Sandefur, 
R.L.; Grant, D.C. (Utah International, Inc., San Francisco, Calif. 
(USA)). pp 695-713 of In Exploration for uranium cre deposits. 
Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Studies of a roll-front uranium deposit in Shirley Basin Wyo- 
ming indicate that preliminary evaluation of the reserve potential of 
an ore body is possible with less drilling than currently practiced in 
industry. Estimating ore reserves from sparse drilling is difficult 
because most reserve calculation techniques do not give the accura- 
cy of the estimate. A study of several deposits with a variety of 
drilling densities shows that geostatistics consistently provides a 
method of assessing the accuracy of an ore reserve estimate. Geosta- 
tistics provides the geologist with an additional descriptive technique 
- one which is valuable in the economic assessment of a uranium 
deposit. Closely spaced drilling on past properties provides both 
geological and geometric insight into the occurrence of uranium in 
roll-front type deposits. Just as the geological insight assists in 
locating new ore bodies and siting preferential drill locations, the 
geometric insight can be applied mathematically to evaluate the 
accuracy of a new ore reserve estimate. By expressing the geometry 
in numerical terms, geostatistics extracts important geological char- 
acteristics and uses this information to aid in describing the unknown 
characteristics of a property. 


47702 Sulphur and lead isotopes in strata-bound deposits, ch. 8. 
Sangster, D.F. (Geological Survey of Canada, Ottawa, Ontario). pp 
219-266 of In Handbook of strata-bound and stratiform ore deposits; 


section 1, principles and general studies. Geochemical studies, v. 2. 
Wolf, K.H. (ed.). Amsterdam, Netherlands; Elsevier (1976). 

The use of sulfur and lead isotopes as isotopic tracers in the 
study of ore deposits containing these elements is reviewed. A 
discussion of the general theory, including abundance and fractiona- 
tion of sulfur isotopes, single-stage leads, and anomalous leads (two- 
Stage) is given. Attention is paid to sulfur isotopes enclosed in 
deposits which are located in marine host rocks and in rocks of 
continental or near-continental origin, as well as in deposits of the 
conglomerate-U(-Au) type. The lead isotope content of volcano- 
genic massive sulfide deposits and carbonate-hosted lead-zinc depos- 
its is discussed. 


47703 Interpretation and application of high-sensitivity airborne 
gamma-ray spectrometer data. Saunders, D.F.; Potts, M.J. (Texas 
Instruments, Inc., Dallas (USA)). pp 107-124 of In Exploration for 
uranium ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Interpretation of high-sensitivity gamma-ray spectrometer re- 
connaissance data has two major objectives: to define broad uranifer- 
ous provinces in which the rocks and soils are preferentially en- 
riched in uranium; and to evaluate uranium anomalies along the 
flight lines in order to determine the geological types of deposits that 
may be found, and to eliminate any false or misleading anomalies. 
Spectrometer data showing U, Th, K, U/Th, U/K, and Th/K that 
have been statistically corrected for surface geology are examined in 
conjunction with the geology, topography, and flight logs to identify 
uranium anomalies which may have been caused by problems in 
statistical processing; meteorological effects in shielding and on the 
distribution of radon and its daughters; errors in geological mapping; 
downstream transport of gamma-ray emitters; and cultural effects. 
The more significant anomalies are classified according to types of 
deposits most likely to be found under the local geological condi- 
tions. Experience has shown that aeromagnetic data interpretation 
and —— lineament studies using satellite imagery can be 
useful in the gamma-ray data interpretation by providing information 
on basement structure. 


47704 Radon methods in uranium exploration. Smith, A.Y.; 
Pournis, S. (UNDP/IAEA Uranium Exploration Project, Greece); 
Barretto, P.M.C. (International Atomic Energy Agency, Vienna 
(Austria)). pp 185-209 of In Exploration for uranium ore deposits. 
Vienna; IABA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 
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Geochemical methods of prospecting for uranium by employ- 
ing radon have received considerable attention in recent years. 7”*R, 
the sixth member in the decay series of 7°*U, and an inert gas, has a 
number of properties which make it an interesting and useful path- 
finder in locating uranium mineralizations. The detection of ??7R by 
the alpha particle produced in its decay to *"*Po provides the basis 
for an extremely sensitive analytical method. A number of instru- 
mental and other techniques have been develo to perform this 
analysis. The advantages and disadvantages of some of the more 
common ones are reviewed. Various sample media may be utilized in 
radon surveys. These include lake and streamwater, ground-water 
and soil air or gas. Generally, it has been demonstrated that methods 
based on the detection of radon in water are reconnaissance methods 
and should be used only in the reconnaissance phase of uranium 
exploration. Methods based on the detection of radon in soil gas 
have been used in both the reconnaissance and detailed phases of 
uranium exploration, where they should be integrated into the explo- 
ration programme along with other geochemical and a 
methods. A number of problems attend the collection and interpreta- 
tion of data from radon surveys. Since these are, to a large extent, 
geochemical problems, sound knowledge of the geochemical dispen- 
sion of radon and its precursors must be applied to the problem. 
paper reviews the various phases in uranium exploration in which 
radon detection is applicable, discusses sample media and detection 
methods and offers some guidelines for using radon methods. 


47705 Role of geochemical prospecting in phased uranium explo- 
ration. A case history. Smith, A.Y.; Armour-Brown, A.; Olsen, H.; 
Lundberg, B.; Niesen, P.L. (Democritus Nuclear Research Center, 
Athens (Greece)). pp 575-599 of In Exploration for uranium ore 
deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The commencement of a UNDP/IAEA uranium exploration 
project in Northern Greece in 1971 offered the opportunity to test 
and apply an exploration strategy based on a phased use of geo- 
chemical exploration methods. The paper reviews the exploration 
task, the strategy selected, and some results obtained. The project 
area (22000 km”) was explored by car-borne survey, covering 15000 
km of road and track. Concurrently, a stream sediment geochemical 
survey was begun which aimed at a nominal sample density of one 
sample per square kilometre. Samples were analyzed for copper, 
lead, zinc, silver, cobalt, nickel, molybdenum, mercury and manga- 
nese, in addition to uranium. At each site, a general reading of 
radioactivity was made, and treated like another element analysis: 
The reconnaissance program succeeded in delineating a number of 
important target areas, varying in size from a few to several hundred 
square kilometers with significant uranium potential. Follow-up and 
detailed surveys have been carried out over a number of these, 
including a sedimentary basin of continental deposits which have 
been found to contain occurrences of secondary uranium minerals, 
and two areas in which granitic bodies have been found to have 
fracture systems and secondary uranium mineralization of economic 
interest. In no case has sufficient work been yet done to prove 
economic deposits of uranium. The phased strategy used has, how- 
ever, already been demonstrated to be effective in the environment 
of northern Greece. 


47706 Uranium geochemical prospecting in Austria. Smith, A.Y. 
(UNDP/IAEA, Greece); Cameron, J.; Barretto, P.M.C. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). pp 657-670 of In 
Exploration for uranium ore deposits. Vienna; IAEA (1976). , 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

For three weeks the participants of an IAEA/UNDP Geo- 
chemical Training Course, utilizing modern geochemical methods, 
investigated two areas in the graywacke zone of the northern Alps 
for uranium. In the Muehlbach region, where a copper mineraliza- 
tion has been known for many centuries, the uranium geochemical 
techniques were not successful in detecting any interesting anomaly. 
In the Forstau region, the results of stream sediment, soil, water 
sampling and radon profiles clearly indicated some trends of uranium 
mineralization. The problems and results of the survey are presented 
and discussed. During the field work it became evident that a careful 
selection from available geochemical techniques is necessary in the 
mountainous parts of the country. 


47707 Case for “other” geophysical methods in exploration for 
uranium deposits. Smith, B.; Cady, J.W.; Campell, D.L.; Daniels, 
J.J.; Flanigan, V.J. (Geological Survey, Denver, Colo. (USA)). ay 
337-350 of In Exploration for uranium ore deposits. Vienna; IAEA 
1976). 
‘ From ag ay on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). ’ 
This report demonstrates that non-radiometric geophysical 
methods have important applications to uranium exploration prob- 
lems. Gravity, magnetic, electromagnetic, and induced-polarization 
surveys, conducted on regional and local scales over a wide variety 
of uranium deposits, are described. The geophysical data indicate 
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that no one geophysical method will always succeed in identifying 
favorable areas for uranium deposits. The successful application of 
any geophysical method depends upon an understanding of the 
probable geochemical and geological environment of a uranium 
deposit. 


47708 Labile uranium in granitic rocks. Stuckless, J.S. (Geologi- 
cal Survey, Denver, Colo. (USA)); Pires Ferreira, C. (Comissao 
Nacional de Energia Nuclear de Brasil, Rio de Janeiro). pp 717-728 
of In Exploration for uranium ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Labile uranium in granitic rocks has been proposed as the 
source for many ore deposits. Tests of this hypothesis or develop- 
ment of commercial in-situ leaching of uranium from crystalline 
rocks will require analytical techniques that can be used to identify 
granites that contain labile uranium. U-Th-Pb isotopic systematics 
can be used to obtain quantitative or semi-quantitative data on the 
timing and extent of uranium mobilization, but the technique is 
limited to Precambrian rocks and is too expensive for general use as 
an exploration tool. Granite from the Granite Mountains, Wyoming, 
has been shown to contain labile uranium, and it is proposed that 
several characteristics of this granite may be typical of other granites 
that are possible uranium source rocks. Important characteristics for 
uranium source rocks are inferred to be (1) alkalic affinity and high 
(<70%) silica content, (2) high Th content, and (3) disequilibria 
between pairs of long-lived radiogenic daughter product; within the 
238U-decay chain. This last characteristic may possibly be identified 
by comparing RaeqU values (radium equivalent uranium obtained by 
y-ray spectrometry) with chemical uranium contents. 


47709 Recent developments and evaluation of selected geochemi- 
cal techniques applied to uranium exploration. Wenrich-Verbeek, 
K.J.; Cadigan, R.A.; Felmlee, J.K.; Reimer, G.M.; Spirakis, C.S. 
(Geological Survey, Denver, Colo. (USA)). pp 267-279 of In Explo- 
ration for uranium ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

Various geochemical techniques for uranium exploration are 
currently under study by the geochemical techniques team of the 
Branch of Uranium and Thorium Resources, US Geological Survey. 
Radium-226 and its parent uranium-238 occur in mineral spring 
water largely independently of the geochemistry of the solutions and 
thus are potential indicators of uranium in source rocks. Many 
radioactive springs, hot or cold, are believed to be related to 
hydrothermal systems which contain uranium at depth. Radium, 
when present in the water, is co-precipitated in iron and/or manga- 
nese oxides and hydroxides or in barium sulfate associated with 
calcium carbonate spring deposits. Studies of surface water samples 
have resulted in improved standardized sample treatment and collec- 
tion procedures. Stream discharge has been shown to have a signifi- 
cant effect on uranium concentration, while conductivity shows 
promise as a “pathfinder” for uranium. Turbid samples behave 
differently and consequently must be treated with more caution than 
samples from clear streams. Both water and stream sediments should 
be sampled concurrently, as anomalous uranium concentrations may 
occur in only one of these media and would be overlooked if only 
one, the wrong one, were analyzed. The fission-track technique has 
been applied to uranium determinations in the above water studies. 
The advantages of the designed sample collecting system are that 
only a small quantity, typically one drop, of water is required and 
sample manipulation is minimized, thereby reducing contamination 
risks. The fission-track analytical technique is effective at the urani- 
um concentration levels commonly found in natural waters (5.0-0.01 
pg/liter). Landsat data were used to detect alteration associated with 
uranium deposits. Altered areas were detected but were not uniquely 
defined. Nevertheless, computer processing of Landsat data did 
suggest a smaller size target for further evaluation and thus is useful 
as an exploration tool. 


47710 Some factors affecting accuracy in the direct determination 
of uranium by delayed neutron borehole logging. Wormald, M.R.; 
Clayton, C.G. (UKAEA Research Group, Harwell. Atomic Energy 
Research Establishment). pp 427-469 of In Exploration for uranium 
ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The problem of measuring the uranium content of rocks by 
delayed neutron borehole logging has been studied using Monte 
Carlo methods applied to a realistic model. It has been possible to 
establish the sensitivity to certain operational features such as source 
type and intensity, logging speed and source-detector separation. 
The derived data can be used directly to establish the optimum 
operating conditions. The influence of various characteristics of the 
rock formation, such as density, moisture content and the variations 
in extraneous elemental concentrations has been studied. It has been 
shown that certain elements of high microscopic neutron absorption 
cross-section can strongly influence the measurement. Iron is one of 
these elements. The occurrence of thorium in the rock does not 
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constitute an important source of interference. It is concluded that 
detection limits of a few tens of ppM uranium appear practicable. 


47711 Use of gamma-ray logs from wells drilled for petroleum 
exploration to define uranium provinces in subsurface formations. 
Zeller, E.J.; Dreschhoff, G.; Holdoway, K.; Saunders, D.F. (Kansas 
Univ., Lawrence (USA). Dept. of Geology). pp 415-424 of In 
Exploration for uranium ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The study area, located in the central United States of Amer- 
ica, extends from longitude 99° to 104°W and is bounded by the 
North Platte River on the north and the Canadian River on the 
south. This region has no known commercial uranium accumula- 
tions, but is an area which contains formations with similar facies 
that are known to have deposits in other areas. A new method of 
utilizing petroleum exploration gamma-ray well log data was tested 
in the western Kansas portion of the survey area. Gamma activities 
in the Dakota and Morrison formations were computer-processed by 
trend surface analysis, statistically analysed, and the anomalies were 
compared with regional geomorphic lineaments derived from satel- 
lite imagery as well as regional geology, to draw conclusions as to 
their origin and significance. These conclusions are: (1) Possible 
uraniferous provinces have been outlined in the subsurface of west- 
ern Kansas; (2) the new well log data approach can be used to define 
potential uraniferous provinces in any well-explored petroleum 
region; (3) the close spatial correlation between anomalies and 
regional geomorphic lineaments provides strong support for the 
concept that the lineaments represents vertical fracture zones which 
can act as preferred pathways for vertical fluid migration; and (4) 
the location of the strongest anomalies over impervious salt bodies 
indicates that any uranium-bearing mineralizers must have moved 
down through the geological section rather than upwards. 


47712 New instruments for uranium prospecting. Clayton, C.G.; 
Cole, H.A.; Munnoch, W.C.T.; Symons, G.D. (NUTMAQ Mining 
Instrumentation Unit, Harwell, United Kingdom); Ostle, D. (Insti- 
tute of Geological Sciences, London (UK)). pp 173-181 of In Explo- 
ration for uranium ore deposits. Proceedings of a symposium on 
exploration of uranium ore deposits organized by the IAEA and the 
OECD Nuclear Energy Agency and held in Vienna, 29 March - 2 
April 1976. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar - 2 Apr 1976). 

In future, exploration for uranium by measurement of the 
natural radioactivity from the daughter products is likely to be 
concerned increasingly with buried ore bodies which manifest them- 
selves at ground level only by slight increases in the natural back- 
ground. To ensure that such anomalies are not overlooked, instru- 
mentation must be highly stable, reliable and operationally attractive. 
This paper describes three new instruments, a Gamma Survey 
Meter, a Portable Four-channel Spectrometer and a Towed Sea-bed 
or Lake-bed Spectrometer, which have been developed specifically 
to meet the new perspective in requirements for uranium exploration 
instrumentation. 


47713 Optimum conditions for uranium detection in delayed neu- 
tron well | Czubek, J.A.; Loskiewicz, J. (Institute of Nuclear 
Physics, Krakow (Poland)). pp 471-485 of In Exploration for urani- 
um ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar - 2 Apr 1976). 

Some theoretical results of the determination of optimum 
measurement conditions are presented in the paper. They deal with 
the delayed neutron method of uranium logging. The optimum 
source-detector spacing and the logging velocities were found for 
both the po and continuous types of logging techniques. The 
theoretical approach is based on different forms of the Green's 
function of this problem. The multigroup diffusion approximation 
was used to obtain the numerical results. An optomum source- 
detector spacing of around 20 cm was found for the pulsed delayed 
neutron log with the borehole neutron generator. This optimum 
distance depends very strongly upon the type of physical process 
being considered and the lithology of the formation. For the con- 
tinuous type of log (with **Cf source) an optimum logging velocity 
of approximately 48 cm/s (for a source-detector spacing equal to 2 
m) was found. Here the unique apparent decay constant 0.241 s~ 1 
gives the proper values of the optimum velocities: optimum velocity 
= 0.241 x source-detector spacing(cm/s) required in the usual log- 
ging conditions. Theoretical results given in this paper also contrib- 
ute to the development of the theory of the usual neutron activation 
logging when gamma radiation is measured. 


47714 Californium-252-based borehole logging system for in-situ 
assaying of uranium ore. Steinman, D.K.; Costello, D.G.; Pepper, 
C.S.; Galloway, R.N.; John, J. (IRT Corp., San Diego, Calif. 
(USA)); Dodd, P.H. (Energy Research and De elopment Adminis- 
tration, Grand Junction, Colo. (USA). Grand Junction Office). pp 
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(oe of In Exploration for uranium ore deposits. Vienna; IAEA 
From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar - 2 Apr 1976). 

_ A **Cf-based borehole logging system for in-situ assaying of 
uranium ore has been designed and constructed, and preliminary 
tests of system operation have been performed. The system employs 
a delayed neutron activation analysis (DNAA) technique for which 
the downhole feasibility was demonstrated by Kerr-McGee. DNAA 
measures uranium directly, thereby circumventing the disequilibrium 
problem and low-grade ore identification problems which are inher- 
ent to natural gamma-ray logging. An improved DNAA technique 
has been implemented which utilizes a smaller **Cf source and is 
more sensitive than the Kerr-McGee system. In particular, the size 
of the ***Cf source has been reduced by more than a factor of 10 
with respect to the source employed by Kerr-McGee. Shielding for 
the **Cf source has been designed for ease of operation while 
meeting occupational radiological safety requirements. The present 
system is vehicle mounted and includes the downhole sonde, logging 
winch with 1000 m of 4HO cable, data-handling electronics, data 
recording and display equipment, and source shielding. The design 
of the system includes the following features: logging speeds from 
stationary to 8 m/min with the capacity for determining 0.01% UsOs 
concentration at 1.5 m/min; uranium concentration readout indepen- 
dent of source intensity; auxiliary neutron measurement for accurate 
correlation of DNAA signal to actual UsOs present; natural gamma- 
ray detector for gauging disequilibrium; and short normal resistivity 
for lithology. The present system is a fully operational prototype. An 
extensive field calibration and evaluation programme will begin 
shortly to uncover design problems and to allow simplification of the 
system for production logging. Commercially available units will 
reflect the operational experience gained from the testing pro- 
gramme. 


47715 Observations on the accuracy of gamma spectrometry in 
uranium prospecting. Wormald, M.R.; Clayton, C.G. (UKAEA Re- 
search Group, Harwell. Atomic Energy Research Establishment). 
pp 149-170 of In Exploration for uranium ore deposits. Vienna; 
IAEA (1976). 
rom Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar - 2 Apr ay 
The increasing requirement for more sensitive detection of 
buried uranium ore bodies emphasizes the need for more accurate 
instrumentation and for a better understanding of the physical princi- 
ples of the techniques now in use. The paper considers some of the 
problems inherent in the use of in-situ ‘y-spectrometry which is 
believed to be a potentially powerful tool now available to the 
exploration geologist. It is shown that calibration factors based on a 
smooth (semi-infinite plane) calibration pad can be in significant 
error and it is now suggested how calibration factors more appropri- 
ate to the variety of situations encountered in the field might be 
applied to improve the accuracy of the data which is derived. The 
results presented are based on a series of simple experiments using 
small samples of uranium and thorium in a granular fluid bed, and 
applying the resultant data to a computational model from which the 
appropriate correction factors have been derived. The paper pro- 
vides further information for the field geologist to acquire a fuller 
understanding and appreciation of the problems underlying the 
accurate use of in-situ y-spectrometry. 


47716 Uranium prospecting with ***Rn in frozen terrain. Dyck, 
W.; Jonasson, I.R.; Liard, R.F. (Geol Surv of Can, Ottawa, Ont). J. 
Geochem. Explor.; 5: No. 2, 115-127(May 1976). 

Field tests were undertaken to determine whether the 7*?Rn 
contents of soil gas increase under snow-covered or frozen soils. Rn 
profiles in frozen and snow-covered soils over U mineralization in 
the Bancroft area of Ontario outlined known radioactive zones more 
clearly than did scintillometer profiles. Tests in Gatineau Park, 
Quebec, in the proximity of a radioactive pegmatite dike showed 
that lake ice acts as a restrictive barrier to Rn movement from lake 
waters beneath. Water samples, collected and allowed to freeze in 
plastic bottles, retained dissolved Rn quite effectively thus permit- 
ting sample collection and storage under the most severe winter 
conditions. Rn sampling of through-ice lake waters is therefore a 
feasible prospecting tool. 21 refs. 


47717 Uranium and copper exploration by nearshore lake sedi- 
ment geochemistry, Kaipokok region of Labrador. Minatidis, D.G.; 
Slatt, R.M. (Mem Univ of Newfoundl, St. John’s). J. Geochem. 
Explor.; 5: No. 2, 135-144(May 1976). 

Uranium and copper concentrations were determined on 184 
sediment samples collected systematically around the periphery of 24 
lakes in the Kaipokok region of Labrador. The results made it 
possible to define several zones across glacial drift and lake-covered 
terrain which are enriched in these elements and which warrant 
further exploration. Some zones are extensions of known U and Cu 
mineralization, but others had not previously been found. This 
survey demonstrates that systematic nearshore lake sediment sam- 
pling and geochemical analysis is an informative method of mineral 
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exploration which can be used as a follow-up to reconnaissance level 
sampling. 11 refs. 


47718 Method and apparatus for uranium exploration employing 
radioactive reconnaissance and assay logging. Givens, W.W. (to Mobil 
Oil Corp). Canadian Patent 994,477. 3 Aug 1976. 28p. 

Available from Supply and Services Canada, Publishing 
Center, Ottawa. 

There is described a new and improved uranium prospecting 
procedure in which two delayed fission neutron (DFN) logs are run 
in an exploration borehole. The first DFN log is run for reconnais- 
sance purposes and may be carried out after, or in lieu of, a 
preliminarily run gamma ray log. Thereafter a second DFN log is 
run for assay porposes in order to obtain a quantitative indication of 
uranium content. 


47719 Relationships between uranium and trace metal concentra- 
tion in volcanic rocks frem Nevada. Schrader, E. (Duke Univ., 
Durham, NC). Econ. Geol.; 72: No. 1, 104-106(1977). 

A study was conducted to analyze samples from areas of 
volcanically associated radioactive rocks in Nevada to determine 
whether there are grounds for pursuing the possibility of trace metal 
affinities for U deposits in igneous rocks, and to predict the useful- 
ness of trace metals as a geochemical tool in locating U ore deposits 
in a volcanic terrain. It is concluded that correlations of the content 
of certain trace elements with uranium concentration in volcanic 
rocks may be usefully applied as a prospecting tool. Elements which 
occur with uranium in sandstone-type deposits, cobalt, copper, and 
molybdenum, are to be preferred over other metals thought to be 
concentrated in residual magmatic fluids. Silicified and devitrified 
tuffs have been postulated as source beds for sandstone-type uranium 
deposits, but these units probably represent poor prospecting targets 
for substantial uranium deposits unless some fixing agent (iron oxide, 
etc.) is present in the bed. (JRD) 


47720 Geology. Eyde, T.H. Min. Eng. (N.Y.); 29: No. 2, 51, 
53(Feb 1977). 

Uranium, base metals, and precious metals exploration is 
surveyed, and Government role in activities is scrutinized. A review 
of recent mineral discoveries reveals that several new discoveries 
can be credited to independent geologists and exploration organiza- 
tions. Most of these groups develop the exploration programs and 
then operate them on a fee plus incentive basis for major companies. 
The high cost of maintaining a large exploration staff often cannot be 
justified by many large natural resources companies. As a result the 
exploration companies fulfill the function of a company exploration 
department at a much reduced cost. 


47721 Parts-per-million determinations of uranium and thorium 
in geologic samples by x-ray spectrometry. James, G.W. (Univ. of 
Kansas, Lawrence). Anal. Chem.; 49: No. 7, 967-969(Jun 1977). 

Low levels (0 to 100 ppM) of uranium and thorium in 
geologic samples may be determined rapidly and accurately by 
wavelength-dispersive x-ray emission spectrometry. Three sigma 
detection limits of 1.2 ppM U and 1.5 ppM Th can be achieved with 
a total counting time of 5 min on a powdered 10-g sample. The 
estimated standard errors of the analytical calibration curves are 0.7 
ppM U and 1.2 ppM Th. The method is applicable to a broad variety 
of sedimentary and igneous rock types; matrix effects are sufficiently 
corrected for by a peak-to-background ratio method of data reduc- 
tion. The mean difference between values obtained fluorimetrically 
and by x-ray spectrometry for 36 exploration samples containing 1.0 
to 20 ppM U was 0.8 ppM. 


MINING 
REFER ALSO TO CITATION(S) 47754, 49282 


47722 Uranium mining in Australia: dreams--and reality. Min. 
Eng. (N. Y.); 29: No. 1, 20-25(Jan 1977). 

By the early 1980's if the current mining projects described 
are allowed to go on stream, Australia will be able to produce at 
least 10 900 tons of U$sub 3$O$sub 8$ annually from ores whose 
grade ranges from a low of 0.150% to a high of 2.300%. The 
Jabiluka Project of uranium mining is described, and plans for other 
mines are discussed in Queensland, South and Western Australia. 2 
refs. 


47723 Solution mining. Shock, D.A. Min. Eng. (N. Y.); 29: No. 2, 
46, 48(Feb 1977). 

Uranium and copper mining is reviewed. Ground water pro- 
tection is emphasized. Research in copper dump waste leaching and 
solution reactions of chalcopyrite and chalcocite is discussed. 


47724 Environmental considerations in uranium solution mining. 
Narayan, K.; Rand, P.J. (Atlantic Richfield Co., Los Angeles). 
Trans. Soc. Min. Eng. AIME; 262: No. 2, 117-119(Jun 1977). 
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A proprietary in-situ solution mining process operated in Live 
Oak County, Texas to produce UsQOs is described along with a nine 
month environmental study conducted prior to mine startup. It is 
noted that the commercial uranium leaching process has received 
and will continue to receive considerable technical monitoring relat- 
ed to its environmental impact. An environmental task force has 
been organized by Atlantic Richfield to define and act on any 
environmental needs of the present operation. An environmental 
baseline study of the area has been completed. It is believed that 
with proper monitoring and controls, solution mining of uranium can 
be conducted with a minimal impact on the environment. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 47765 


47725 (PB—261127) Heap leaching studies on uranium ore. 
Open file report. Merritt, R.C.; Peterson, H.D.; Wentz, C.N. (Colo- 
rado School of Mines, Golden (USA). Research Inst.). 6 Jul 1976. 
Contract H0252022. 170p. NTIS, PC A08/MF AO1. 

Laboratory amenability studies as well as a pilot heap-leach- 
ing investigation of low-grade sandstone uranium ores from Wyo- 
ming, New Mexico, and Colorado are described. Sulfuric acid heap 
leaching with oxidation, for 120 days, extracted up to so any 90 
percent, and 79 percent U;Os from Wyoming, New Mexico, and 
Colorado ores, respectively. 


ENRICHMENT 


47726 (SAND—76-8731) Velocity slip and translational nonequi- 
librium of ternary gas mixtures in free jet expansions. Cattolica, R.J.; 
Gallagher, R.J.; Anderson, J.B.; Talbot, L. (Sandia Labs., Liver- 
more, Calif. (USA)). May 1977. Contract EY-76-C-04-0789. 13p. 
Dep. NTIS, PC A02/MF AOl1. 

An aerodynamic isotope separation technique based on the 
velocity slip between gases in a rarefied flow has been proposed. To 
evaluate the efficiency of this separation technique, the velocity and 
translational temperature of the individual species in binary and 
ternary gas mixtures of argon and neon in helium have been studied 
in a low density hypersonic free jet. The velocity and temperature of 
the gas were determined from the Doppler shift and broadening of 
the fluorescence excited by an electron beam. Velocity slip and 
translational nonequilibrium were observed over a range of source 
pressures. A separation factor based on the velocity slip and tem- 
peratures was also determined. A comparison of the velocity slip, 
temperatures, and separation factor with the results of a Monte Carlo 
simulation of the flow field is presented. 


47727 (SAND—77-0021) Seven schemes for aerodynamic sepa- 
ration of isotopes. Touryan, K.J. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract E(29-1)-789. 4p. (CONF-770217—1). 
Dep. NTIS, PC A02/MF AOI. 

From Annual meeting of the American Physical Society; 
Chicago, Illinois, United States of America (USA) (7 Feb 1977). 

Isotope separation in aerodynamic devices is effected in a 
centrifugal force-field created by the geometry of the device, or via 
inertial processes created through collisions between disparate 
masses in molecular beams and jets. There are four devices of the 
centrifugal type and three of the collisional-inertial type. A brief 
description is given of each one. (LK) 


47728 Cascade device for enriching uranium. Iba, H.; Takeda, S. 
(to Hitachi Ltd). Japanese Patent 1976-87,699/A/. 31 Jan 1975. Sp. 
(In Japanese). 

Object: To separate and remove impure gas of light mass 
from a flow of UF gas and increase the UFs gas in pressure to be 
fed into stages, thereby enhancing cascade effect. Structure: Raw gas 
supplied from a raw material supply pipe is introduced into a 
separator while mixed with waste gas fed from a first stage on the 
enriching side through a connection pipe and product gas fed from a 
first stage on the depletion side through another connection pipe. 
The separator has its function to separate light gas from heavy gas 
by the action of centrifugal force to increase pressure of the heavy 
gas. The thus separated light gas is discharged outside the system by 
means of a vacuum pump through a light gas discharge pipe. a light 
gas manifold and a cold trap, whereas the heavy gas (feed gas) is sent 
to the raw material supply stage. The product gas enriched in the 
raw material supply stage is mixed with waste gas discharged from 
another stage on the enriching side and flown iato next separator. 


GASEOUS DIFFUSION 


47729 (KY-L.—891) Operating experience with U.S. gaseous dif- 
fusion plants. Hopkins. C.C.: Merriman. J.R. (Paducah Gaseous 
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Diffusion Plant, Ky. (USA)). 1977. Contract W-7405-ENG-26. 13p. 
(CONF-770510—3). Dep. NTIS, PC A02/MF AO1. 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). i ? 

The only large-scale production facilities in operation 
throughout the world today for uranium enrichment are gaseous 
diffusion plants. The three U.S. plants have operated with great 
reliability for more than twenty years. The well-planned operating 
and maintenance programs of the past with the modernization pro- 
rams now underway will assure continued efficient operation in the 
uture. Data given in this report include component failures and 
production cost. 


47730 Method for direct measurement of UF; in the gaseous 
diffusion plant for uranium enrichment. Hoshino, K. (Institute of 
Physical and Chemical Research, Wako, Saitama (Japan)). Rikagaku 
Kenkyusho Hokoku; 52: No. 4, 155-165(Jul 1976). By: Japanese). 

An apparatus was constructed and investigated, which mea- 
sures the concentration of U-235 and watches impurities in UFe gas, 
by introducing UFs from the plant for gaseous diffusion of UFe into 
the mass spectrometer directly. Continuous measurement of UF¢ has 
many difficulties, but it is rather easy to measure it intermittently. 
The sample was extracted by the use of a remote sampler system 
consisting of a circulation pump, a mechanical reducing valve, and 
six valves, and was introduced into the gas inlet system of the mass 
spectrometer. The UFs gas from a reservoir of volume 1.8 1 was used 
instead of the gas from the plant. Assuming the distance between the 
plant and the mass spectrometer to be 8.5 m, the piping was made of 
stainless steel pipe with an inner diameter of 4 mm. The operation of 
the intermittent measurement by introduction of UFg into the gas 
inlet system of the mass spectrometer by means of the remote 
sampler system was done in the same way as that when UF. was 
introduced directly from sample reservoir, and little difficulty was 
experienced. 


CENTRIFUGATION 


47731 Behavior of three-phase hysteresis motors for the drive of 
gas ultra-centrifuges. Nestler, J. Wiss. Ber. AEG-Telefunken; 49: No. 
4, . 139-150(Nov 1976). (In German). 

20 figs.; 14 refs. 

The article presents a contribution to the economical con- 
struction and operation of facilities for gas ultra-centrifuges by 
studying the electrical and thermal conditions of the driving system. 


47732 Gas ultra centrifuge enrichment project. Present status and 
future development. Bogaardt, M. Erzmetall; 29: No. 12, 554-559(Dec 
1976). 

14 figs.; 2 tabs. 

After a short description of the physical principle of the 
separation process for the enrichment of U-235, the main characteris- 
tics of three processes of this kind having at present been develo 
are given. The demand of enrichment facilities is demonstrated. Two 
companies, URENCO and CENTEC were created by the United 
Kingdom, the Bundesrepublik Deutschland and the Netherlands to 
jointly deal with the enrichment processes, the marketing of the 
product and the construction of ultracentrifuges. The economics of 
centrifuge separation are discussed by the author, reference being 
made also to competing processes, and the main factors of impor- 
tance in the further development of the method are high-lighted. 


47733 Dutch debate ultracentrifuge programme. Boeker, E. (Am- 
sterdam Univ. (Netherlands)). New Sci.; 73: No. 1035, 148-149(20 Jan 
1977). 


The train of events in Holland “14 to, and since, the 
97 


Treaty of Almelo which was concluded in between Holland, 
West Germany and the United Kingdom for the promotion of 
ultracentrifuge uranium enrichment, are discussed. The debate 
which has taken place in Holland in recent months on whether the 
URENCO pilot plants should be expanded to a production capacity 
of 2000 tons a year is detailed. In December 1976 the Dutch cabinet 
decided in principle in favour of the expansion of the enrichment 
facilities. However, the Ministers of Economic and Foreign Affairs 
will discuss the commercial prospects and the problems of prolifera- 
tion with their British and German colleagues. Only after these 
discussions and after negotiating non-proliferation guarantees will 
the Dutch cabinet make final decisions. 


LASER EXCITATION 


47734 Laser isotope separation. Shimoda, K. (Tokyo Univ. 
(Japan). Dept. of Physics). Bunko Kenkyu; 25: No. 1, 3-24(Feb 1976). 
(In Japanese). 

Contains 137 refs. 

Laser isotope separation is explained. The isotope shift in 
atomic spectra is caused by mass effect, volume effect and others. 
The isotope shift in nolecular spectra is much larger than that in 
atomic spectra. The atoms selectively excited with laser beam can be 
separated by utilizing the effect of isotope shift. The excited atoms 
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are ionized by the secondary beam, and the ionized atoms are 
separated from other isotope atoms by applying electrostatic field. 
This method is called two-step photoionization. Two step photodis- 
sociation of moiecules is also useful for the laser isotope separation. 
Laser-induced chemical reaction is the another method for isotope 
separation. Several isotopes have been separated by the above men- 
tioned methods. Among these methods, the laser-induced chemical 
reaction gives the most effective yield. The cost of the laser isotope 
separation is lower than the other methods. Studies on the enrich- 
ment of uranium isotopes by the laser isotope separation are now 
developed. Pulsed laser irradiation method was developed, and the 
separation of B-10 and B-11 and that of S-32 and S-34 were able to 
be achieved. In the last section of this paper, a new method called 
resonant two photon transition method is proposed. 


47735 Wide angle isotope separator. Kantrowitz, A. (to Jersey 
oo Isotops, Inc). Canadian Patent 994,010. 27 Jul 1976. 
Ip. 


Uranium metal is locally vaporized with an electron beam and 
the application of tuned laser radiation to the resultant uranium 
vapor causes selective ionization of **°U. Crossfield MHD accelera- 
tors in the ion collectors impart a velocity to the ions substantially 
perpendicular to the radial velocity of the plasma as a whole, 
effecting separation of 7*°U. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 47815, 47816, 49159, 49411 


47736 (CONF-770611—2) Improved gas distributor for coating 
HTGR fuel particles. Lackey, W.J.; Stinton, D.P.; Sease, J.D. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 6p. Dep. NTIS, PC A02/MF AOI. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

The important criteria to be considered in design of the gas 
distributor are: (1) The distributor should ideally spread or disperse 
the gas over the full area of the coating chamber to maximize the 
particle gas contact area and thereby increase both particle circula- 
tion and the percentage of the input gas that ends up as coating. (2) 
The gas should not heat up during its passage through the distribu- 
tor. Otherwise the gas would partially decompose prematurely, 
causing excessive coating deposition within or on the distributor. (3) 
The distributor should be designed to minimize accidental drainage 
of particles from the furnace and blowover of particles into the 
effluent system. (4) The distributor should be capable of depositing 
both carbon and SiC coatings of high quality as regards to density, 
preferred orientation, permeability, defective fraction, and other 
product attributes. (5) The distributor should be amenable to use 
with large particle charges and short turnaround times and be 
simple, inexpensive, and reliable. We have devised a simple distribu- 
tor that incorporates the five criteria listed above. The new design is 
termed a blind-hole frit. All the gas passes through the thinned blind- 
hole regions, and thus the gas velocity is considerably higher than 
for a flat frit of uniform thickness. Because of its high velocity, the 
gas does not have time to reach a high enough temperature to cause 
deposition within the frit. Also most of the resistance to gas flow is 
provided by the porous distributor and not by the particle bed; 
therefore, localized variations of the quantity of particles above any 
— gas inlet do not significantly alter the flow rate through 
that iniet. 


47737 Improvements in or relating to ceramic nuclear fuel pellets. 
Butler, G.G.; Watson, R.H. (to British Nuclear Fuels Ltd). British 
Patent 1,461,264/A/. 13 Jan 1977. 4p. 

A method is described for producing oxide nuclear fuel 
pellets, without connected porosity, by pelletizing a mixture of UOz, 
PuO, or UO:/PuO2 and ammonium oxalate powders and sintering 
the pellets. Various materials have been suggested as removable 
additives for influencing the density of the pellets. Advantages in the 
use of ammonium oxalate are its effectiveness in producing a large 
range of pore sizes over a wide density range, its predictable 
behaviour since its presence does not change the sintering character- 
istics of the pellet, its good handling qualities, and its ease of 
removal; the gas evolution rate at the decomposition temperature is 
such that pellet cracking or fragmentation does not occur when the 
pellets are processed. Examples of the application of the process are 
given. 


47738 (RDT-F—11-1T(5-77)) Analytical chemistry methods for 
mixed oxide fuel. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Reactor Development and 
Demouastration). May 1977. Contract EY-76-C-14-2170. 176p. . 

This standard provides analytical chemistry methods for the 
analysis of materials used to produce mixed oxide fuel: ceramic fuel 
and insulator pellets and the plutonium and uranium oxides and 
nitrates used to fabricate these pellets. 
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47739 (UCRL—79187) Electronuclear breeding of fissile materi- 
al. Van Atta, C.M. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 14 Feb 1977. Contract W-7405-ENG-48. 10p. 
(CONF-770127—1). Dep. NTIS, PC A02/MF AOI. 

From Accelerator technology workshop; Livermore, Califor- 
nia, United States of America (USA) (25 Jan 1977). 

The nuclear processes involved in the electronuclear breeding 
of fissle material are briefly described. The MTA program (1949- 
1954) for breeding **°Pu in depleted uranium assemblies using high- 
energy deuterons accelerated by an Alvarez-type accelerator is 
reviewed. The results of a recent assessment of electronuclear breed- 
ing are given including an estimate of the price of fissle material 
produced in this manner. 


47740 (WAPD-TM—1230) Thorium oxide powder properties 
which are important to ThO. and ThO.—UO, fuel pellet fabrication 
(LWBR development program). Clayton, J.C. (Bettis Atomic Power 
Lab., West Mifflin, Pa. (USA)). Jan 1976. Contract EY-76-C-11- 
0014. 109p. Dep. NTIS, PC A06/MF AO1. 

Some key thoria property characteristics as well as critical 
processing conditions both subsequent and prior to ThOz powder 
preparation were evaluated with respect to the fabrication of thoria 
pellets. The monocrystalline thorium oxalate precipitates retained 
their external plate shape on conversion to polycrystalline ThO2 
particles by calcining, with porosity located at the boundaries of the 
microcrystalline ThO2 grains. This iniernal porosity rendered the 
oxide friable and readily comminuted by micronizing. Upon calcin- 
ing at higher temperatures or for longer times, the internal porosity 
gradually sintered out as the ThO:s grains grew within each particle 
decreasing the powder surface area and increasing the particle 
strength, thus resulting in ThO2 powder less tractable to comminu- 
tion. An equation is given that relates the thoria powder specific 
surface to the calcination conditions. Because of the high adsorptive 
capacity of ThO2 powders for COz, the surfaces of the particles and 
their internal pores become coated with almost a complete mono- 
layer of CO: upon exposure to air at room temperature. Other 
impurities, termed intrinsic, are incorporated within the particle 
during thorium oxalate precipitation; examples are sulfur which can 
survive sintering temperatures in hydrogen and an unidentified im- 
purity which is volatile at temperatures slightly higher than the 
normal calcining temperatures (approximately 1000°C) and which is 
highly effective in reducing thoria grain growth upon sintering. Still 
other impurities, termed extrinsic, are introduced during calcining 
and thoria powder comminution. 


47741 (ORNL-tr—4359) Kinetic study of the carboreduction of 
uranium dioxide. Danger, G.; Besson, J. Translated from J. Nucl. 
Mater.; 54: 190-198(1974). 15p. Dep. NTIS, PC A02/MF AOl. 

The reduction by graphite, in a carbon monoxide atmosphere, 
of uranium dioxide, UO. + 4C reversible UC, + 2CO has been 
studied thermogravimetrically in a pressure range of 60 to 510 torr 
from 1709 to 1818°C. The kinetic law is parabolic; solid-state diffu- 
sion in the compact dicarbide layer is probably rate-limiting. The 
rate constant is a linear decreasing function of pressure; this permits 
an estimate of the equilibrium pressure by extrapolation to zero rate. 
11 figures, 2 tables. 


47742 Improvements in or relating to ceramic nuclear fuel 
Watson, R.H.; Butler, G.G.; Heal, T.J.; Littlechild, J.E. (to British 
Nuclear Fuels Ltd). British Patent 1,461,263/A/. 13 Jan 1976. 4p. 
It is stated that the porosity incorporated in a conventional 
UO, fuel pellet is unstable and dimensional changes result during 
reactor operation. This specification aims to provide pellets in which 
the dimensional instability is reduced. The pellets may comprise 
grains of UO2 or PuO2 or UO2/PuO: and have voidage produced by 
inclusion of a pore-former prior to sintering, the pore formed being 
selected so that the mean pore size is substantially above that 
normally observed after sintering in the absence of a pore-former, 
and all the pores are near to their equilibrium state for dimensional 
stability under thermal treatment; at most only a few grains of 
dioxide separate each pore from its neighbors in every direction. In 
this way dimensional changes due to further thermal treatment can 
be minimized. The increased pore size also renders the pores less 
liable to removal by irradiation, and fission product swelling can be 
accommodated even after long irradiation times as voidage remains 
throughout the pellet. While the pores are stable to thermal treat- 
ment they are unstable under compressive stresses set up by fission 
product swelling, shrinking to again reach their equilibrium state, 
and swelling is thereby accommodated without gross dimensional 
changes. The effectiveness of this mechanism depends not only on 
the existence of the pores but on their spacing being small enough to 
allow easy accommodation of the swelling. Ideally each grain of 
dioxide has at least one face adjacent to a pore. The voidage should 
have a mean pore size in the range 6 to 100 » and substantially no 
interconnected porosity. Examples are given of the use of suitable 
additives. The pore-former may comprise dextrin, ammonium oxa- 
late or carbonate, starch, sugar, naphthalene, or polyvinyl alcohol. 
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47743 Improvements in or relating to apparatus for separating 
particulate solids from liquids. Wace, P.F.; Stcokwell, C.L.; Alder, 
roa Ellis, J.F. (to UKAEA). British Patent 1,461,581/A/. 13 Jan 
1977. 6p. 

Apparatus is described for the separation of spheroidal nucle- 
ar fuel particles formed by gel precipitation from process liquids 
such as ammonia, which is used as a precipitating medium, and 
water, which is used for washing the particles after precipitation. It 
comprises a container having a number of inclined draining screens 
and weirs, together with means for vibrating the container. Arrange- 
ment of the apparatus is shown schematically. 


47744 Surface density and density analog models for criticality in 
arrays of fissile materials. Thomas, J.T. (Oak Ridge Natl Lab, Tenn). 
Nucl. Sci. Eng.; 62: No. 3, 424-437(Mar 1977). 

A surface density model based on experimental and calculated 
criticality data is developed for finite water-reflected arrays and 
results in semiempirical analytic expressions describing criticality. 
The relations provide information on the reactivity associated with 
such perturbations to arrays as changes in unit shapes, cell volumes, 
array shapes, and array reflectors. Equivalence between different 
fissile materials in a critical array is defined. The surface density and 
density analog models are shown to be in correspondence when 
applied to the same data. The density analog model is expressible as 
f(N) = g(m)$rho$$sup -2$. The functions f(N) and g(m) are explicit- 
ly given, and the constant exponent has general applicability. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 47771, 47772, 47816 


47745 (DP—1360) Economic analyses of LWR fuel cycles. Field, 
F.R. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). May 1977. Contract EY-76-C-09-0001. 42p. 
Dep. NTIS, PC A03/MF AOI. 

An economic comparison was made of three options for 
handling irradiated light-water reactor (LWR) fuel. These options 
are reprocessing of spent reactor fuel and subsequent recycle of both 
uranium and plutonium, reprocessing and recycle of uranium only, 
and direct terminal storage of spent fuel not reprocessed. The 
comparison was based on a peak-installed nuclear capacity of 507 
GWe by CY 2000 and retirement of reactors after 30 years of 
service. Results of the study indicate that: Through the year 2000, 
recycle of uranium and plutonium in LWRs saves about $12 billion 
(FY 1977 dollars) compared with the throwaway cycle, but this 
amounts to only about 1.3% of the total cost of generating electricity 
by nuclear power. If deferred costs are included for fuel that has 
been discharged from reactors but not reprocessed, the economic 
advantage increases to $17.7 billion. Recycle of uranium only (stor- 
age of plutonium) is approximately $7 billion more expensive than 
the throwaway fuel cycle and is, therefore, not considered an 
economically viable option. The throwaway fuel cycle ultimately 
requires <40% more uranium resources (U3Qs) than does reprocess- 
ing spent fuel where both uranium and plutonium are recycled. 


47746 (DP-MS—77-2) Risk analysis for the Savannah River 
Plant fuel separations facilities. Durant, W.S. (Du Pont de Nemours 
(E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. 
oo E(07-2)-1. 34p. (CONF-770221—1). Dep. NTIS, PC A03/ 

From EPRI fuel cycle risk assessment workshop; Palo Alto, 
California, United States of America (USA) (9 Feb 1977). 

The general conclusions drawn from the analyses made to 
date are: operational risks are proportional to activity in system; 
incident risks are a function of location; releases to secondary 
containment are not hazardous, per se, but increase vulnerability; 
transfer errors occur frequently, but seldom identically; personnel 
errors contribute to a significant percentage of the incidents; air- 
borne release risk is small; no significant chemical toxicity hazards 
7 identified; and no unique industrial hazards were identified. 


47747 (DPST-LWR—77-1-1) Savannah River Laboratory Light 


Water Reactor Fuel Recycle. Quarterly report, January—March 
1977. (Du Pont de Nemours (E.1.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). May 1977. Contract E(07-2)-1. 72p. Dep. 
NTIS, PC A04/MF AOI. 

The efforts are directed primarily at reprocessing and recycle 
of uranium and plutonium from spent LWR fuel. Efforts in the 
following areas are reported: economic studies, fuel receipt, head- 
end processes. Purex process, finishing processes, waste manage- 
ment, environmental effects, and safeguards. (DLC) 


47748 (GA-A—14391) Light Water Reactor Fuel R 


‘eprocessing 
program. Quarterly progress report for the period ending March 31, 
1977. Shefcik, J.J. (General Atomic Co., San Diego, Calif. (USA)). 
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Apr 1977. Contract EY-76-C-03-0167-PRJ-62. 38p. Dep. NTIS, PC 
A03/MF AOl. 3 

Standard nozzle plate cartridges were operated under a cross 
section of light water reactor (LWR) Purex flowsheet conditions to 
provide baseline data on pulse column throughput capacities. End 
stream samples were taken for future reference, but efficiency calcu- 
lations were not made. The main effort was concentrated on the 
extraction section performance. However, information was also ob- 
tained on uranium strip and solvent wash columns, since these are 
required in a service ps er to allow reuse of both the solvent and 
the uranium nitrate solution. The major observations from these 
baseline tests are as follows: (1) The extraction section promises to 
have high yd using nozzle plates with either '/s- or */:6-in. 
diam holes. No change in capacity was noted as a function of pulse 
amplitude over the range of 1 to 2 in. (2) The scrub section floods 
more readily than the extraction section at 1AP solvent loadin, 
above 95 g U/liter. Scrub section flooding can be more easily 
prevented or cleared using a dual pulse. (3) The uranium strip 
column has a more limited throughput capacity than the extraction 
section, as expected. (4) The solvent wash column operation contin- 
ues to appear promising. No problem, such as those noted in the 
literature, was observed with very low capacity. The capacity and 
recoverability from flooding were improved by doubling the pulse 
amplitude from 1 to 2 in. 


47749 (NP—21977) Reprocessing of spent nuclear fuel. Rodger, 
W.A. (Nuclear Safety Associates, Bethesda, Md. (USA)). 7 Mar 


1977. = TIC. ee 
technology of reprocessing is assessed, and the institu- 
tional uncertainties and matters of policy are considered. (LK) 


47750 Concentration of nitric fission product solutions containing 
fluoride ions. Leseur, A.; Miquel, P.; Pelras, M.; Auchapt, P.; Fabre, 
J.J. (Cent d'Etudes Nucl de Fontenay-aux Roses, Fr). AIChE Symp. 
Ser.; 72: No. 154, 98-101(1976). / 
The addition of a small quantity of hydrofluoric acid to the 
input solution of the first extraction cycle has been proposed as a 
means of improving the zirconium decontamination of uranium and 
plutonium solutions during the processing of highly irradiated fuels. 
Corrosion tests, borne out by industrial experience of the Marcoule 
ape show that under these conditions the extracted solutions must 
concentrated at low acidity and in the presence of a complexing 
agent to avoid corrosion of the apparatus. The results of laboratory 
tests to —_ this process to different concentration methods are also 
given. 5 refs. 


47751 Performance of a wiped-film evaporator with simulated 
high level waste slurries. Dierks, R.D.; Bonner, W.F. (Battelle-Pac 
Northwest Lab, Richland, Wash). AJChE Symp. Ser.; 72: No. 154, 
123-127(1976). 

¢ evaporation of simulated nuclear fuel reprocessing high 
level wastes was studied with a 5 ft.S$sup 2$, horizontal wiped-film 
evaporator. The heat transfer and operating characteristics of the 
evaporator and the properties of the concentrated products were 
observed for several simulated high level and intermediate level 
waste slurries. Overall heat transfer coefficients ranging from 150 to 
350 Btu/(hr.)(ft.$sup 2$)($degreeSF) were observed, depending on 
the evaporator feed rate and the feed composition. For high level 
waste compositions the limiting product concentration appeared to 
be about 50% solids by weight. At this concentration the product 
flowed readily while hot, but would stiffen if cooled. Scaling of the 
heat-transfer surfaces became excessive in this range of product 
concentration. 2 refs. 


oa = ’ —o nuclear fuel cycle. Rueth, N. Mech. Eng.; 
: No. 12, 32-39(Dec " 
Reprocessing iO entails recovering uranium and pluto- 
nium from t fuel for reuse in light water reactors (LWRs). The 
wastes resulting from this process are transformed to products 
suitable for disposal. These endeavors extend uranium supplies and 
also reduce the size and amount of nuclear waste that must be stored. 
Reprocessing, however, also ‘unlocks’ the fuel rods that currently 
imprison radioactive substances. If great care is not taken, it could 
rip open a Pandora's box, exposing reprocessing plant workers, the 
general public, and the environment to deadly radioactive sub- 
stances. While no commercial ype plants are currently 
operating in the U.S., a scenario for such efforts has been mapped 
out. The first step is to chop the fuel elements into small pieces so 
that the fuel is no longer protected by its corrosion-resistant clad- 
= The fuel is then dissolved away from the cladding with nitric 
acid. An organic solvent extracts plutonium and uranium, and addi- 
tional solvent extraction or ion exchange operations separate the two 
substances. Plutonium is converted to plutonium oxide; uranium 235 
is converted to uranium oxide. They can then be combined to a 
make mixed oxide fuel, and formed into fuel elements for use in 
nuclear reactors. Various wastes with varied levels of radioactivity 
are generated during these operations. All demand attention. Radio- 
active gaseous waste most often is filtered before release through tall 
stacks. Metal solid waste--debris, fuel claddings, and hulls--may be 
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compacted or cryogenically crushed and stored at specially designed 

storage sites. Contaminated combustibles, such as paper and resins, 

are incinerated and the ash is fixed and packaged for storage. The 

plans of Allied-General Nuclear Services (AGNS), which claims to 

ys ~<a thing in the United States to a ready reprocessor are 
escribed. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 47800, 47808 


47753 (SAND—76-0313) Route survey for LMFBR spent fuel 
transportation analysis. Foley, J.T. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). May 1977. Contract EY-76-C-04-0789. 28p. Dep. 
NTIS, PC A03/MF AO1. 

Descriptions are given of surveys that were made along 
segments of interstate highways to obtain information on objects 
near the right-of-ways and on highway features that constitute 
hazards in the event of transportation accidents. Data collected 
during the surveys are summarized. The work was done in support 
of the LMFBR Hazards Analysis which was being performed for 
the Division of Reactor Development and Demonstration of the 
U.S. Energy Research and Development Administration. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 47353, 48562, 48871, 48872 


47754 Uranium: rising prices continue to spur development activ- 
~ hace E. Eng. Min. J.; 178: No. 3, 194, 196, 198-200(Mar 
1977). 

U.S. uranium industry activity is surveyed. Forecast U.S. 
demand, prices, and resources are tabulated. U.S. industry develop- 
ments are enumerated: included are accounts of mergers, major 
purchases and contracts, and construction projects. A discussion of 
U.S. market includes nuclear power plant orders and ERDA projec- 
tions of installed U.S. nuclear capacity. A list is included of electric 
utilities participating in uranium projects. A brief discussion of the 
world/uranium outlook concentrated on Canada, Africa, South-west 
Africa, Spain, and Latin America. (DDA) 


47755 Thorium: HTGR setback stunts growth. Sisselman, R. . 
Eng. Min. J.; 178: No. 3, 202, 204(Mar 1977). 

The outlook for the U. S. thorium market was discussed. 
Prospects for thorium sales were dimmed by cancellation in 1975 of 
all U.S. orders for high-temperature gas-cooled reactors, but con- 
sumption of thorium for nonenergy purposes was reported stable. A 
discussion of the world supply, U.S. demand, and thorium prices was 
included. (DDA) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 50010, 50109 


47756 (BNWL—2245) Nuclear Waste Management quarterly 
progress report, October—December 1976. Platt, A.M. (comp.). (Bat- 
telle Pacific Northwest Labs., Richland, Wash. (USA)). Apr 1977. 
Contract EY-76-C-06-1830. 78p. Dep. NTIS, PC AOS5/MF AOI. 

Research topics on which progress is reported include decon- 
tamination and densification of chop-leach cladding residues, moni- 
toring of effluents from waste solidification, TRU waste fixation, 
krypton solidification, '*C and '°I fixation, waste management 
system studies, organic complexes of fission products, characteriza- 
tion of 300 Area burial grounds, electropolishing as a decontamina- 
tion technique, and decommissioning of Hanford facilities. 11 tables, 
18 figures. (DLC) 


47757 (NP—21978) High-level waste management. Lieberman, 
J.A.; Rodger, W.A.; Baranowski, F.P. (Nuclear Safety Associates, 
Bethesda, Md. (USA)). 18 Mar 1977. 154p. TIC. 

The testimony covered the following areas of waste manage- 
ment: research and development on waste disposal; permanent dis- 
posal of high-level waste; waste conditioning tecnhnology; packag- 
ing, storage, and transport; cost of waste disposal; risk assessment of 
the high-level waste management system; and institutional and 
policy issues. (LK) 


47758 (UCID—17497) Interim report to the Nuclear Regulatory 
Commission on radioactive waste classification. King, W.C.; Cohen, 
J.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 18 Apr 1977. Contract W-7405-ENG-48. 152p. Dep. NTIS, 
PC A08/MF AOI. 
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The Lawrence Livermore Laboratory assisted the Nuclear 
Regulatory Commission in the development of a radioactive waste 
classification system that will satisfy technical, environmental, and 
socieial concerns. This is an interim report to the NRC on work 
accomplished to date. It describes a proposed waste-classification 
system that is based on the final disposition of waste material. The 
system consists of three classes of radioactive waste. The classifica- 
tion of any radioactive waste will depend primarily on its hazard 
potential. Other characteristics such as longevity (half-size) will be 
considered also. The levels of hazard that differentiate the three 
classes of radioactive waste will be determined by ongoing work. 
This report describes other work to be completed before a suitable 
radioactive waste-classificaion system is established. 


47759 Research and development program for transuranic-con- 
taminated waste within the U.S. Research and Development 
Administration. Wolfe, R.A. (US ERDA, Washington, DC). AIChE 
Symp. Ser.; 72: No. 154, 28-32(1976). 

This overview examines the research and development pro- 
gram that has been established within the U.S. Energy Research and 
Development Administration (ERDA) to develop the technology to 
treat transuranic-contaminated waste. Also considered is the waste 
expected within the total nuclear fuel cycle. 


47760 International waste-management symposium. Shoup, R.L. 
(Oak Ridge National Lab., TN). Nucl. Saf.; 18: No. 4, 502-512(1977). 

An International Symposium on the Management of Wastes 
from the LWR Fuel Cycle was held in Denver, Colo., on July 11 to 
16, 1976. The symposium covered a broad range of topics, from 
policy issues to technology. Presentations were made by national 
and international speakers involved in all aspects of waste manage- 
ment, government and agency officials; laboratory managers, direc- 
tors, and researchers; and industrial representatives. Many speakers 
advocated pragmatic action on programs for the management of 
commercial nuclear wastes to complete the light-water reactor 
(LWR) fuel cycle. The industrialized nations’ demand for increasing 
supplies of energy and their increasing dependence on nuclear 
energy to fulfill this demand will necessitate the development of an 
acceptable solution to the disposal of nuclear wastes within the next 
decade for some industrial nations. Waste-disposal technology 
should be implemented on a commercial scale, but the commercial- 
ization must be accompanied by the decision to use the technology. 
An important issue in the use of nuclear energy is the question of 
sharing the technology with the less industrialized nations and with 
nations that may not have suitable means to dispose of nuclear 
wastes. The establishment of international and multinational cooper- 
ation will be an important key in realizing this objective. Pressing 
issues that international organizations or task groups will have to 
address are ocean disposal, plutonium recycling and safeguards, and 
disposal criteria. The importance of achieving a viable waste-man- 
agement program is made evident by the increased funding and 
attention that the back end of the fuel cycle is now receiving. 


47761 ERDA proposes study of geologic formations for data on 
underground sites for nuclear waste disposal. Prof: Eng. (Wash., D.C.); 
47: No. 1, 27(Jan 1977). 

The Energy Research and Development Administration is 
expanding its study of deep underground formations within the 
United States to gather preliminary data on the suitability of geolog- 
ic disposal for safe, terminal storage of commercial nuclear wastes. 
Geologic formations of interest are under 45 of the 48 mainland 
states. Studies will be conducted in 36 of these states during the fiscal 
year 1977 program. Field work, including core drilling in some 
cases, will be conducted along with geologic literature studies in 
thirteen of the 36 states. Geologic literature studies and possible field 
work will be performed in six other states in the 1977 program. 
Geologic literature studies only will be pursued in the 17 remaining 
states. Studies in the nine states not included in the 36 states selected 
may be conducted later. New Mexico and Kansas represent special 
cases. No specific sites within the formations have been identified for 
the location of a waste repository. The selection of the first two sites 
for detailed study as potential storage sites is not expected to be 
completed before the end of 1978. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 47751, 47800, 47803 


47762 (AD-D—003545) Vacuum cleaner for radioactively con- 
taminated particles. Frye, B.L.; Pittmen, M.G.; Runge, D.A.; Souza, 
L.C.; Lavoie, R.V. (Environmental Protection Agency, Denver, 
Colo. (USA)). 20 May 1976. i3p. NTIS, PC A02/MF AOI. 

Patent application PAT-CL-55. 

This patent application discusses an apparatus which uses 
suction to draw radioactive particles through a high efficiency filter 
and contains such filtered particles in a disposable bladder-filter unit 
for subsequent disposal. The bladder-filter unit prevents the esca| 
of filtered radioactive particles to the ambient atmosphere during the 
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operation of the apparatus and also during disposal, as well as 
preventing the radioactive contamination of the remainder of the 
apparatus. (Author) 


47763 (ARH-SA—261) Vitrification of strontium-90 fluoride. 
Strachan, D.M.; Schulz, W.W. (Atlantic Richfield Hanford Co., 
Richland, Wash. (USA)). Apr 1977. Contract EY-76-C-06-2130. 21p. 
(CONF-770416—3). Dep. NTIS, PC A02/MF AOI. 
From 79. annual meeting of American Ceramic Society; Chi- 
cago, Illinois, United States of America (USA) (23 Apr 1977). 
At Hanford, strontium-90 is removed from high-level nuclear 
fuel reprocessing waste and converted to strontium-90 fluoride. This 
%SrF, is doubly encapsulated in high-integrity containers which are 
placed under water in monitored storage pools. Conversion of 
SrF; to a more immobile compound may be necessary and/or 
desirable as part of the overall plan for the long-term management of 
Hanford Defense Wastes. Glasses containing up to 40 mass percent 
SrF, and having leach rates in the range 1 x 10°* to 1 x 10°5 gram 
Sr/(m?. s) [1 x 10-7 to 1 x li Sr/cm? . day)] have now been 
prepared. From 0.2 to 5 percent of the fluorine is volatilized during 
the melting of the glass batch at temperatures up to 1500°K. At 
present, the heat generation limit for commercial glasses stored at a 
nuclear waste repository is 5 kW per canister. All glasses described 
here would exceed that limit by more than a factor of five. The 
stored ®SrF2 may be treated separately from the bulk of Hanford 
waste, in which case it would be diluted to an acceptable power 
level with inert chemicals in the = batch. Another option is to 
blend the ®SrF, with the bulk of the other Hanford wastes when 
those wastes are converted to some immobile form. 


47764 (BNL-NUREG—S50664) Properties of radioactive wastes 
and waste containers. Quarterly progress report, October—December 
1976. Colombo, P.; Neilson, R.M. Jr. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Apr 1977. Contract EY-76-C-02-0016. 104p. 
Dep. NTIS, PC A06/MF AOI. 

The cumulative . pooaeree of free standing water resulting 
from the solidification of simulated wastes with urea-formaldehyde 
(UF) and portland type II cement were determined. The effect of the 
waste/solidification agent ratio on the cumulative free standing 
water for selected wastes solidified with UF was found to be related 
to sample shrinkage. Urea-formaldehyde decontamination factors for 
free standing water were determined with '’Cs, Sr, Co, and 
5°Fe. With the exception of Sr for which UF was shown to have a 
decontamination factor of 1.6-1.9, the specific activity of the free 
Standing water was essentially equal to that of the waste prior to 
solidification. The release of cesium from UF in distilled water was 
measured by a static leaching technique. The effect of the leachant 
renewal interval and the ratio of the leachant volume (V/sub L/) to 
the sample external geometric surface area (S) was examined. The 
proposed leachant renewal interval of once/day and V/sub L/S = 
10cm was found to be satisfactory for leaching of these samples. 
Samples of a proprietary polymer agent Svleoes by the Dow 
Chemical Company were tested to determine water loss with expo- 
sure to ambient air, weight loss with temperature (TGA), thermal 
conductivity, compressive strength and impact strength. Property 
measurements were made for water/binder volume ratios of from 1.0 
to 2.0. No deterioration was observed for a portland type II cement 
sample with a water/cement ratio of 0.5 by weight subjected to fifty 
freeze-thaw cycles. 


47765 (GAT-T—2717) Fluorine disposal processes for nuclear 
applications. Netzer, W.D. (Goodyear Atomic ae Piketon, Ohio 
(USA)). 8 Apr 1977. Contract EY-76-C-05-0001. 75p. Dep. NTIS, 
PC A04/MF AOI. 

Thesis. 

A study was performed to determine the best method for 
disposing of waste fluorine in the effluent from a uranium oxide 
conversion facility. After reviewing the fluorine disposal literature 
and upon considering the nuclear safety constraints, it was deter- 
mined that the two most promising processes were the fluidized 
alumina bed and the caustic scrubber. To obtain more design data for 
the latter process, a 3-stage, 5-in. 1.D. spray tower was constructed 
and operated. This unit used a 10% potassium hydroxide solution at 
flows of 1.5 to 3 gpm and achieved a 90% fluorine efficiency at 
fluorine flowrates as high as 4 scfm. However, two toxic by- 
products, oxygen difluoride and nitroxy fluoride. were detected in 
the effluent gases. After considering the relative merits of both 
disposal processes, it is concluded that the fluidized bed is superior, 
especially if the contaminated waste material were salable. 


47766 (ICP—1111) Technical Division quarterly progress report, 
October 1—December 31, 1976. Slansky, C.M. (ed.). (Idaho National 
Engineering Lab.. Idaho Falls (USA)). Mar 1977. Contract EY-76- 
C-07-1540. 93p. Dep. NTIS, PC AOS/MF AO1. 

The first in a series of quarterly progress reports on ERDA 
budgeted activities subcontracted to Allied Chemical Corporation at 
the Idaho National Engineering Laboratory is presented. The work 
is performed by the Technical Division and is divided into three 
subjects. Fuel cycle research and development includes fluidized-bed 
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calcination and post treatment of commercial nuclear fuel process 
waste; the storage of fission product noble gas; the catalyzed reac- 
tion between NO/sub x/ and NHs; the adsorption and storage of 
129]; evaporation of radioactive wastes; the removal of actinides 
from commercial high-level waste; reprocessing and waste treatment 
of HTGR fuel; and studies on natural fission reactors. Special 
materials production covers long-term management of ICPP high- 
level waste; ICPP fuel process improvements; advanced graphite 
fuels reprocessing; buried pipeline transfer systems; and ICPP waste 
management assistance. Other projects supporting energy develop- 
ment include geothermal energy development; inplant source term 
measurements; burnup methods for FBR fuels; nuclear materials 
security; absolute thermal fission yield measurements; analytical sup- 
port to LWBR program; research on analytical methods; and envi- 
ronmental iodine species behavior. 


47767 (MLM—2422(OP)) Mound Laboratory Cyclone Inciner- 
ator for radioactive waste. Freeman, S.S.; Klingler, L.M.; Luthy, 
D.F.; Todd, J.E. (Mound Lab., Miamisburg, Ohio (USA)). 1977. 
Contract EY-76-C-04-0053. 19p. (CONF-770512—5). Dep. NTIS, 
PC A02/MF AO1. 

From Symposium on management of low level radioactive 
waste; Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

The Cyclone Incinerator at Mound Laboratory, funded by 
the Division of Waste Management, Production and Reprocessing of 
ERDA, is capable of handling various types of combustible radioac- 
tive wastes, either by batch or by continuous feed. In batch oper- 
ation, the burn chamber is a 55-gallon drum which permits the in-situ 
burning of wastes directly in the storage drum. Off-the-shelf compo- 
nents have been used in the design of this concept, thus minimizing 
fabrication and maintenance costs. The simplicity of the design 

rmits multiple burning chambers to be attached to a single off-gas 
Coline unit. This unique modularity will permit the adaptation of 
the Cyclone Incinerator to a wide range of throughput requirements. 
The incinerator can also be adapted for high level wastes requiring 
remote operations. 


47768 (Y/DA—6967) Biological treatment of concentrated ni- 
trate waste. Clark, F.E.; Napier, J.M.; Bustamante, R.B. (Oak Ridge 
Y-12 Plant, Tenn. (USA)). 13 Apr 1977. Contract W-7405-ENG-26. 
22p. (CONF-770420—1). Dep. NTIS, PC A02/MF AO1. 

From National conference on treatment and disposal of indus- 
trial wastewaters and residues; Houston, Texas, United States of 
America (USA) (26 Apr 1977). 

The biological denitrification reactor has reduced nitrate to 
nitrogen gas with feed rates up to 7.26 g NOs/day/l. Startup 
procedures have been simple and effective with the biological oper- 
ation being developed smoothly. The reactor has been resistant to 
shocks and able to return to normal operation. Gas flow and gas 
composition have provided a rapid and effective way to judge the 
operation of the reactor. No significant problems have been encoun- 
tered with pH control, oxygen inhibition, and septic conditions. 
Large amounts of heat are evolved in the process, and elevated 
liquor temperatures may be a problem during the summer months. 


47769 Radioactive wastes from the nuclear fuel cycle. Tomlin- 
son, R.E. (Ed.). (Exxon Nucl Co, Inc, Richland, Wash). AIChE 
Symp. Ser.; 72: No. 154, 1-178(1975). 

This symposium of 29 papers covers the following topics: 
overview; management anc! regulatory aspects; processing and so- 
lidification of low-level liquids; treatment of low-level solids; con- 
centration and storage of high-level liquid wastes; and, solidification 
and storage of high level wastes. Selected papers are indexed sepa- 
rately. 


47770 Mixed gas separator. Moriya, M.; Kakuta, A. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1976-89,100/A/. 3 Feb 1975. 9p. (In Japanese). 

The objective is to separate xenon and krypton from cover 
gas in a reactor. The gas to be separated from a source of mixed = 
is increased in pressure by a compressor and introduced into a first 
cell chamber. The gas to be separated passes through a silicon rubber 
film and a cellulose acetate film and is separated into the enriching 
side and the diluting side. The gas on the enriching side is introduced 
into a successive first cell. On the other hand, the gas on the doluting 
side is introduced into a second cell passing through pipe. The 
second cell has its discharge side divided into two ways, one of 
which is connected to a bypass flow pipe circulated to the fourth 
compressor passing through a flow and pressure regulator, while the 
other is connected to a flow pipe to be fed to the third compressor. 
Likewise operation is carried out in each stage to take out the gas as 
= pure enriching system gas from the enriching side of the seventh 
cell. 


47771 Method for separating condensive gases from gases con- 
taining radioactive rare gases. Tsuchiya, H.; Kamiya, K.; Yusa, H. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1976-96,999/A/. 21 
Feb 1975. Sp. (In Japanese). 
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The objective is to effectively adsorb and remove condensive 
gases within radioactive waste gases. Processed gases are heated by a 
preheater and fed to an adsorbing tower through a hydrocarbon 
oxide tower, a hydrogen reduction tower and pipe lines. The pipe 
line contains condensive gases including CO2, NHs and H2O and Kr, 
with Nz as a main constituent. The adsorbing tower has a molecular 
sieve which selectively adsorbs the condensive gases. Outlet gases 
are fed to a distilling tower. Vent gases are changed over prior to 
flow-out of the condensive gases into the outlet gases and vented 
into the adsorbing tower, and purge gases are vented into the 
adsorbing tower to remove Kr and the removed gases are mixed into 
the pipe line through a circulating line. After removal of Kr, the 
purge gases from the outlet of the adsorbing tower are heated by a 
heater to remove the condensive gases and the removed gases are 
discharged out of the discharging line. 


47772 Concentration and storage of high level liquid waste at 
Allied-General Nuclear Services. Legler, B.M. (Allied-Gen Nucl 
Serv, Barnwell, SC). AIChE Symp. Ser.; 72: No. 154, 102-109(1976). 
Concentration of high level liquid waste in a thermosyphon 
evaporator is followed by storage in a 300,000-gal. stainless ste] tank. 
Subsequent in-tank evaporation by the sparge air provides a final 
concentration of 150 gal./tonne uranium processed. Auxiliaries are 
described for cooling, sparging, transfer, and off-gas handling. 


47773 Granulation of powdered natural sorbents and their appli- 
cation for deactivation of radioactive waste waters. Gradev, G.D.; 
Aleksieva, K.Z.; Milanov, M.V. (Bylgarska Akademiya na Naukite, 
Sofia. Inst. za Yadrena Izsledvaniya i Yadrena Energetika). Yad. 
Energ.; No. 3, 75-83(1976). (In Bulgarian). 

Granulation of natural and modified bentonites using various 
binding substances such as urea-formaldehyde resin, epoxy-resin and 
alkyl-2-cyano acrilic resin has been carried out. When alkyl-2-cyano 
acrilic resin was used as a binding agent to powdered natural 
sorbents, the granulation proceeded at room temperature without 
application of any additional hardeners and solvents. The advantages 
of this method of granulation are that there is no need to heat the 
resin for several hours at high temperatures, the equipment is with a 
very simple construction and is highly productive. A radiometric 
method is used to determine the sorption parameters of the granulat- 
ed bentonite for the uptake of cesium, strontium and cobalt. It has 
been established that the capacity of the granulated bentonites varies 
from 0,25 to 1,0 mgequ/g. Granulated bentonites can be used for 
purification of industrial effluents as well as for deactivation of 
radioactive waste waters containing '’Cs, Sr, Co and '*Ru. 


47774 (BNWL-tr—250) Experience with bituminization in Bel- 
gium. Van de Voorde, N.; Peeters, K. 1976. Translation of French 
report. (CONF-760587—6). 13p. Dep. NTIS, PC A02/MF AOl. 

From NEA seminar on the bituminization of low and medium 
level radioactive wastes; Antwerp, Belgium (18 May 1976). 

The plant at CEN/SCK in Mol solidifies concentrates 
(sludges) from the processing of low-active liquid waste, in bitumen. 
The process, plant, and experience are described. The development 
and testing of a pilot plant are also described. (DLC) 


47775 (BNWL-tr—252) Fixation of low and medium-active ra- 
dioactive wastes in bitumen. Leffillatre, G. 1976. Translation of 
= report. (CONF-760587—4). 25p. Dep. NTIS, PC A02/MF 
AOl. 

From NEA seminar on the bituminization of low and medium 
level radioactive wastes; Antwerp, Belgium (18 May 1976). 

This article examines French development efforts concerned 
mainly with: bituminization of radioactive wastes produced by light- 
water reactors, direct bituminization of liquid wastes without pre- 
liminary concentration, and experimentation on ground burial for 18 
months of 100-liter blocks of concentrate solidified by bitumen. The 
article also mentions experience acquired in France since 1971, at 
VALDUC and SACLAY, with stations equipped with thin-film 
evaporators, and at MARCOULE, with fixation of trilaurylamine 
and tributyl phosphate. Finally, the article describes the future 
CADARACHE plant, equipped with a twin-screw extruder, and 
expected to be placed in service in 1977. 


47776 Treatment of radioactive waste water by flocculation 
method. I. Relation of phase boundary potential of ferric hydroxide 
particle and coprecipitation rate of *’Sr. Kimura, S. (Osaka Coll. of 
Pharmacy. Matsubara (Japan)); Tsutsui, T. Hoken Butsuri; 11: No. 1, 
13-19(Mar 1976). (In Japanese). 

Coagulation property of particle on the treatment of radioac- 
tive waste water by floculation method is varied with its electrical 
potential and mixing condition. The surface state of the particie is 
influenced by contents of coexistent materials in the waste water and 
added materials at the treatment process. In the case of using ferric 
hydroxide as coagulant, assuming the ions which decide the potential 
of the particle surface are Fe(OH)2* and Fe(OH),~, calculated values 
of the potential agree with zeta-potential of ferric hydroxide particle 
which is formed from FeCl, and NaOH in demineralized water. 
When Na:2CO; is in the waste water as coexistent materials, anion 
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HCO;~ adsorbs on the particle surface in connection with pH 

variation and thus the surface charge is being minus. If Ca** ion is 

present in the waste water, the surface charge plus. ABS acts as 

single molecule anion at low concentration, but it forms micell at 

high concentration and influences zeta-potential of the particle. The 

potential of the particle is correlated to the coprecipitation rate of 
Sr in the waste water. 


47777 Processing of radioactive waste solution with zeolites. I. 
Thermal transformation of Na, Cs and Sr type zeolites. Kanno, T.; 
Mimura, H.; Kitamura, T. (Tohoku Univ., Sendai (Japan). Research 
Inst. of Mineral Dressing and Metallurgy). Nippon Genshiryoku 
Gakkaishi; 18: No. 8, 518-523(Aug 1976). (In Japanese). 

Thermal transformation of Na, Cs and ert zeolites were 
studied by means of differential thermal analysis (DTA), thermogra- 
vimetric analysis (TGA) and X-ray powder diffraction. Synthetic 
zeolites A, X and Y, synthetic mordenite (Zeolon) and natural 
mordenite were used in this study. Na type zeolites of A and X 
recrystallized to Nepheline (NaAISiO,) above 1,000°C, but the 
structures of zeolite Y and mordenite collapsed above about 900°C 
and did not recrystallize until 1,200°C. Cs type zeolites of A and X 
recrystallized to pollucite (CsAISizOg) above 1,000°C and Cs type of 
zeolite Y recrystallized to it above 1,100°C, but the structure of 
mordenite collapsed above 1,000°C and did not recrystallize until 
1,200°C. On Sr type zeolites, zeolite 4 -"4 X recrystallized to 
strontium aluminosilicate (SrAleSizOs) above 1,100°C and zeolite Y 
recrystallized to it above 1,200°C, but the structure of mordenite 
collapsed above 1,000°C. The results described above were support- 
ed by microscopic observation and the measurement of density. If 
this solidifications by calcination of zeolites are further studied, new 
informations concerning the fixation of Cs and Sr will be obtained. 


47778 New methods for vitrifying high-level radioactive wastes. 
Heimerl, W. CZ-Chem.-Tech.; 5: No. 10, 407-410(Nov 1976). (In 
German). 

3 figs.; 1 tab.; 16 refs. 

A report is given on a new method to solidify highly radioac- 
tive waste: the vitrification using an electrically directly heated 
ceramic melting furnace. In order to do this, an introduction to the 
problem of treating highly radioactive wastes is firstly given. Then 
the priciple and construction, as well as advantage of an electric 
glass melting bath used for this purpose is presented. Furthermore, 
foreign and domestic experience from the operation of protctype 
melting furnaces is reduced. 


47779 Venturi washers to increase the efficiency of decontamina- 
tion evaporation plants. Brands, H.J.; Janicke, R. (Vereinigte Kessel- 
werke A.G., Oberhausen (Germany, F.R.). Abt. Wasser/Abwasser). 
Atomwirtsch., Atomtech.; 21: No. 12, 582-584(Dec 1976). (In 
German). 

5 figs.; 1 tab.; 5 refs. 

Radioactive effluents from nuclear power plants are decon- 
taminated prior to their drainage, whereby in general draining canal 
values are obtained that are well below those permitted according to 
the radiation protection specification. Evaporation processes are 
suitable for the decontamination for which conventional evaporation 
plants must be accordingly adapted in order to allow for the particu- 
larities of the radioactive medium. It could be shown in a pilot plant 
in cooperation with the KFA Juelich that Venturi washers for 
droplet separation can increase the efficiency of the decontamination 
plant by two powers of ten with little expenditure. One may thus do 
away with methods of rectification or distillation and avoid incrusta- 
tion of the evaporator to a considerable extent. 


47780 Is waste problem solved. Ingenioer-nytt; 13: No. 14, 
1,29(18 Feb 1977). (In Norwegian). 

In a short report, with flow diagram, a process being devel- 
oped in Sweden by ASEA for the processing of radioactive wastes 
by hot isostatic pressing is briefly described. Three methods have 
been developed. In the first, calcinated waste is mixed with durable 
ceramic materials and sintered at high pressure to massive objects 
whose crystalline state is very stable. The second concentrates the 
waste materials in solution on inorganic ion exchangers, which, after 
drying, are converted to massive ceramic objects by the same 
process and with the same properties, as in the first method. In the 
third method, spent fuel elements are directly processed into objects 
with high strength and stability by the same processes as above. The 
final products may be permanently stored in ground water in geo- 
logical formations. 


47781 (BNWL-tr—249) Experience acquired and technology de- 
veloped by the Nuclear Energy Board (Spain) in managing radioactive 
wastes. Lopez Perez, B.; Martinez Martinez, A. (Junta de Energia 
Nuclear, Madrid (Spain)). 19 May 1977. Translation of SM—207/90. 
(CONF-760310—21). 17p. Dep. NTIS, PC A02/MF AOI. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

The results of operating a pilot plant for the treatment of 
liquid radioactive waste originating from the MTR fuel reprocessing 
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facility constructed at the Juan Vigon National Nuclear Research 
Center (CNEN) in Madrid are reported. The pilot plant is being 
adapted in order to provide general services for the Center. A 
description of the storage of solid radioactive waste at Sierra Albar- 
rana (Cordoba) is included. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 48599, 48733, 49313, 50105 


47782 (BNL-NUREG—S50670) Evaluation of isotope migration: 
land burial. Water chemistry at commercially operated low-level radio- 
active waste disposal sites. Quarterly progress report, October— 
December 1976. Colombo, P.; Weiss, A.J.; Francis, A.J. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Jun 1977. Contract EY-76-C-02- 
0016. 25p. Dep. NTIS, PC A02/MF AOI. 

This is the third quarterly progress report of joint USNRC— 
USGS investigation undertaken as part of a comprehensive plan to 
study the hydrogeological and geochemical behavior of existing 
commercially operated low-level radioactive waste disposal sites. 
Procedures were developed for collecting and filtering trench water 
samples under anoxic conditions. These procedures prevent the 
formation of the undesirable brown ferric hydroxide precipitate that 
generally is encountered when trench water is exposed to air after 
removal from the ground. 


47783 (BNWL-SA—5787) Diffusion of radionuclide chains 
through an adsorbing medium. Burkholder, H.C.; DeFigh-Price, C. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1977. 
Contract EY-76-C-06-1830. 26p. (CONF-770310—4). Dep. NTIS, 
PC A03/MF AOl. 

From 83. national meeting of American Institute of Chemical 
Engineers; Houston, Texas, United States of America (USA) (20 
Mar 1977). 

The diffusion of radionuclide chains from an underground 
nuclear waste disposal site through the surrounding geologic 
medium to the surface is investigated for impulse and band releases. 
Numerical calculation of the analytical solutions shows that differ- 
ences in adsorption characteristics among chain members and radio- 
active decay during transit reduce radionuclide discharges to the 
biosphere. Results suggest that molecular diffusion is unlikely to be 
an important transfer mechanism from geologic isolation, and that 
disposal of radionuclides in deep geologic formations and in the 
seabed under conditions of very low or nonexistent water flow is 
likely to be very effective in preventing radioactivity releases to the 
biosphere. 


47784 (CONF-770512—7) Hydrologic transport of radionuclides 
from low-level waste burial grounds. Duguid, J.O. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 26p. 
Dep. NTIS, PC A03/MF AO1. 

From Symposium on management of low level radioactive 
pon Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

The physical characteristics of the virgin site and of the 
disturbed site after burial drastically affect the transport of radionu- 
clides from buried waste. The disturbance of the land surface during 
the waste burial operation causes changes in the local ground-water 
regimen. These changes can increase the water table elevation and 
cause the occurrence of perched water in burial trenches. The 
combination of these changes may lead to submersion of the waste 
and to increased radionuclide transport from the burial site in both 
surface and ground water. Factors such as ion exchange can retard 
or in some cases, with competing ions, can also mobilize radionu- 
clides and increase their discharge into ground and surface water. 
Because of complexing agents (organics) contained in the waste, 
increased mobility of some radionuclides can be expected. The 
chemical form of radionuclides in the water, the ground-water 
quality, and the chemistry of the geologic formation in which the 
waste is buried all influence the movement of radionuclides in the 
hydrologic system. For the assessment of the environmental impact 
of low-level waste burial, models capable of simulating both the 
chemical and the physical factors that affect hydrologic transport 
must be available. Several models for conducting such simulation are 
presently available. However,the input parameters used in these 
models are highly variable, and the accuracy of parameter measure- 
— must be considered in evaluating the reliability of simulated 
results. 


47785 (CONF-770512—13) Waste disposal by shale fracturing at 
ORNL. Weeren, H.O. (Oak Ridge National Lab., Tenn. (USA)). 
po Contract W-7405-ENG-26. 2lp. Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on management of low level radioactive 
br Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

The shale fracturing process is a method of waste disposal 
currently in use at ORNL for the permanent disposal of certain 


ERA VOL. 2, NO. 20 


locally generated radioactive waste solutions. In this process, the 
waste solution is mixed with a solids blend of cement and other 
additives; the resulting grout is injected into an impermeable shale 
formation at a depth of 700 to 1000 ft (200 to 300 m). A few hours 
after completion of the injection, the grout sets, fixing the radioac- 
tive waste in the shale formation. The operational experience with 
this process since 1966, the monitoring techniques that have been 
developed, and some considerations of the impact on the environ- 
ment are discussed. 


47786 (COO—3563-53) Non-USA disposal of radioactive waste 
in the oceans: past and ongoing. Bowen, V.T. (Woods Hole Oceano- 
graphic Institution, Mass. (USA)). 1976. Contract EY-76-C-02-3563. 
llp. (COO—2379-12). Dep. NTIS, PC A02/MF AO1. 

Three categories of disposal are discussed: leakage from 
water-cooled reactors generating electricity (either coastal or ship- 
borne); disposal of solid, or solidified, radioactive wastes dropped 
onto the sea floor; and disposal, by pipeline, of low-level radioactive 
solutions from the reprocessing of nuclear fuels. (LK) 


47787 (DP-MS—77-17) Borehole monitoring of radioactive 
waste trenches. Fenimore, J.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C- 
09-0001. 25p. (CONF-770512—12). Dep. NTIS, PC A02/MF AOI1. 

From Symposium on management of low level radioactive 
waste; Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

To detect leaching and migration of radionuclides from low- 
level radioactive waste buried in the Savannah River Plant burial 
ground, eleven boreholes, or dry wells, are monitored annually. 
These wells were installed through backfilled waste trenches in 
1964. Radiation profiles are obtained by plotting radiation levels at 
various depths. Twelve years of radiation profile measurements in 
these dry wells show: Leaching and migration of the leached radion- 
uclides are not extensive. The bulk of the radionuclides buried with 
waste remains in place after burial. Radiation intensities in half of the 
monitored wells have decreased considerably in 12 years. 17 figures. 


47788 (LA-UR—77-216) Legacy question. Healy, J.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 7p. (CONF-770218—1). Dep. NTIS, PC A02/MF AOI. 

From EPA workshop on environmental criteria development 
for radioactive waste management; Reston, Virginia, United States 
of America (USA) (3 Feb 1977). 

The legacy question discussed refers to the definition of 
appropriate actions in this generation to provide a world that will 
allow future generations to use the earth without excessive limita- 
tions caused by our use and disposal of potentially hazardous materi- 
als. (LK) 


47789 (ORNL/Sub—4269/18) Description of the thermoelastic/ 
plastic computer TEPCO. Memorandum report RSI-0040. 
Pariseau, W.G. (RE/SPEC, Inc., Rapid City, S.Dak. (USA)). 15 = 
1975. Contract W-7405-ENG-26;SUB-4269. 26p. Dep. NTIS, 
A03/MF AOI. 

Presented is a description of the two-dimensional (plane 
strain, axial symmetry) thermoelastic/plastic computer program 
TEPCO used by RE/SPEC Inc. in conjunction with an investiga- 
tion of rock mechanics of underground radioactive waste disposal. 


47790 (ORNL/TM—5802) Preliminary inventory of **° ?“°Pu, 
Sr, and '*’Cs in waste pond No. 2 (3513). Tamura, T.; Sealand, 
O.M.; Duguid, J.O. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1977. Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

Preliminary inventory of the *°°,**°Pu, ®Sr, and 7Cs was 
made in Waste Pond No. 2 (Facility No. 3513) in preparation for 
decommissioning of the facility. Based on the activity in the recov- 
ered cores and the areal distribution of bottom sediments, the inven- 
tory of 7°°,24°Puy was approximately 80 g equivalent to 5 Ci. The ®Sr 
inventory was 0.24 g equivalent to 33.6 Ci. The *’Cs inventory was 
2.3 g or 200 Ci. The least squares fit of the power curve y = a x/sup 
b/ | edi that significant relationship exists among the three nuclides 
in the pond. The coefficient of determination, r?, was 0.79 for Cs-Pu, 
0.84 for Sr-Pu, and 0.81 for Cs-Sr. The regression lines were deter- 
mined using all the data sets (n = 58); if three suspected points of the 
Cs-Pu plot are rejected, the r? increases to 0.91. Assumptions used to 
derive the inventory and the radionuclide relationships are discussed. 


47791 (ORNL/TM—S911) 1974 conceptual design description of 
a bedded salt pilot plant in southeast New Mexico. (Oak Ridge 
National Lab., Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 
vp. Dep. NTIS, PC All/MF AOl. 

¢ policy of the United States Atomic Energy Commission 
is to take custody of all commercial high-level radioactive wastes 
and maintain control of them in perpetuity. This policy (Title 10, 
Code of Federal Regulations, Part 50, Appendix F) requires that the 
high-level wastes from nuclear fuels reprocessing plants be solidified 
within five years after reprocessing and then shipped to a federal 
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repository within ten years after reprocessing. Ultimate disposal sites 
and/or methods have not yet been selected and are not expected to 
be ready when waste deliveries begin about 1983. Therefore, the 
AEC plans to build an interim storage facility, called Retrievable 
Surface Storage Facility (RSSF), to store and iso!ate the waste from 
man and his environment until the suitability of the permanent 
repository is demonstrated and public acceptance has been estab- 
lished. Meantime, the AEC is proceeding with the study and devel- 
opment of an ultimate disposal method. Bedded salt is being consid- 
ered for ultimate waste disposal, and work is in progress to develop a 
Bedded Salt Pilot Plant to demonstrate its acceptability. The pilot 
plant will permit in situ verification of laboratory work on the 
interaction of heat and radioactivity of the waste with the salt and 
surroundings. One concept of such a pilot facility is described. 


47792 (TREE—1079) Initial drum retrieval. Interim report, July 
1974—September 1976. Card, D.H.; Wang, D.K. (EG and G Idaho, 
Inc., Idaho Falls (USA)). May 1977. Contract EY-76-C-07-1570. 17p. 
Dep. NTIS, PC A02/MF AO. 

Since initiation of the retrieval operations in September 1974, 
a total of 4539 waste drums had been retrieved by September 1976. 
A maximum monthly retrieval rate of 785 drums was accomplished 
during March 1976. The operation demonstrated that retrieval of the 
recently buried waste drums can be accomplished safely without 
release of contamination to the environment. Overpack containers 
for the 208-liter (55-gallon) retrieved drums were 314-liter (83- 
gallon) drums. The cost of these 314-liter drums was $52.00. During 
the first years of retrieval, the average monthly rate of retrieval was 
154 drums in 1974 and 230 drums in 1975. In February 1976, 
overpack cargo containers were introduced. Each of these contain- 
ers can hold 72 retrieved drums. The first order of this larger 
container reduced the overpack material cost to $48.83 per retrieved 
drum. A subsequent order further reduced the cost to $28.51 per 
retrieved drum. For the months in 1976 in which retrieval operations 
were performed, the average monthly retrieval rate reached 505 
drums. The efficiency of the retrieval effort from 1975 to end of the 
reporting period has increased 220% in retrieval rate, (directly 
related to labor cost); 182% savings was effected in overpack 
container cost. 


47793 (Y/OWI/SUB—77/16528/1) Reliability and safety pro- 
gram plan outline for the operational phase of a waste isolation 
facility. Ammer, H.G.; Wood, D.E. (Kaman Sciences Corp., Colora- 
do Springs, Colo. (USA)). 28 Mar 1977. Contract W-7405-ENG-26- 
SUB-86Y-16528V. 170p. Dep. NTIS, PC A08/MF AO1. 

A Reliability and Safety Program plan outline has been 
prepared for the operational phase of a Waste Isolation Facility. The 
program includes major functions of risk assessment, technical sup- 
port activities, quality assurance, operational safety, configuration 
monitoring, reliability analysis and support and coordination meet- 
ings. Detailed activity or task descriptions are included for each 
function. Activities are time-phased and presented in the PERT 
format for scheduling and interactions. Task descriptions include 
manloading, travel, and computer time estimates to provide data for 
future costing. The program outlined here will be used to provide 
guidance from a reliability and safety standpoint to design, procure- 
ment, construction, and operation of repositories for nuclear waste. 
These repositories are to be constructed under the National Waste 
Terminal Storage program under the direction of the Office of 
Waste Isolation, Union Carbide Corp. Nuclear Division. 


47794 (Y/OWI/TM— 10) Radioactive waste isolation: a national 
problem. Lomenick, T.F. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Office of Waste Isolation). 22 Feb 1977. Contract W-7405- 
ENG-26. 19p. (CONF-761175—1). Dep. NTIS, PC A02/MF AOl. 

From Symposium on salt dome utilization and environmental 
considerations; Baton Rouge, Louisiana, United States of America 
(USA) (22 Nov 1976). 

The principal aim of the National Waste Terminal Storage 
(NWTS) program is to develop repositories in several different rock 
formations in various parts of the country. Rocks such as salt, shale, 
limestone, and granite may qualify as host media for the disposition 
of radioactive wastes in the proper environments. In general, the 
only requirement for any rock formation or storage area is that it be 
able to contain any emplaced wastes for so long as it takes for the 
radioactive materials to decay to innocuous levels. This requirement, 
though, is a formidable one because some of the wastes will remain 
active for periods of hundreds of thousands of years and because the 
physical and chemical properties of rocks that govern circulating 
ground water and, hence, the containment may be difficult to 
determine and define. Rock salt has long been regarded as the most 
favored geologic medium for the containment of radioactive wastes 
in the United States. This stems largely from the plastic behavior of 
salt, which promotes self-healing and otherwise makes it imperme- 
able to circulating ground water. Other important advantages of salt 
include its wide distribution. ease of mining, and favorable heat 
dissipation characteristics. In addition to the salt domes of the Gulf 
Coast region, the salt rocks of the Permian and Paradox basins, as 
well as those that underlie large areas of the Northeast, are being 
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well as those that underlie large areas of the Northeast, are being 
investigated to establish their utility for waste storage. 


47795 Closure process and system for a radioactive waste recep- 
tacle. Meyer, A. (to Groupement pour les Activites Atomiques et 
Avancees (GAAA), 92 - Le Plessis-Robinson (France)). French 
Patent 2,293,767/E/. 6 Dec 1974. 6p. (In French). 

Addition to the French patent document 7433190. 

The description is given of a process for sealing a cylindrical 
radioactive waste drum during loading. It consists essentially in 
placing a U shaped multiple flange O ring on the inner side of the 
drum’s upper lip before the drum is brought up for filling, and in 
covering the seal with the inner lid; then, once filling has been 
completed, the internal lid is replaced in position on the multiple 
flange U seal. This lid is pressed down by applying the upper flange 
of the U seal against the lower flange and the second lid is placed in 
position. 


47796 Method for filling a gas cylinder with radioactive dilute 
gas. Tsuchiya, H.; Kamiya, K.; Yusa, H. (to Hitachi Ltd). Japanese 
Patent 1976-81,300/A/. 10 Jan 1975. 3p. (In Japanese). 

The object is to safely fill a gas cylinder (bomb) with radioac- 
tive gas enriched in the bottom of a distilling columa. A radioactive 
dilute gas is separated from waste gas in an atomic power plant by a 
liquefied distilling device to enrich the radioactive dilute gas in a 
liquid state at the bottom of the distilling column. Then, the enriched 
radioactive dilute gas liquid is partly continuously extracted and 
gasified, and the dilute gas thus gasified is circulated within a 
circulation pipe from an outlet of the distilling column to an inlet 
thereof. A storage cylinder cooled by liquid nitrogen is connected to 
the aforesaid circulation pipe to diffuse the enriched radioactive 
dilute gas into the storage cylinder from the circulating pipe thereby 
condensing the gas on wall surface within the cylinder. 


47797 Handling, storage, and disposition of solid low level 
wastes, Daly, G.H.; Gormley, O.P. (US ERDA, Washington, DC). 
AIChE Symp. Ser.; 72: No. 154, 10-16(1976). 

Current methods of handling, storage, and disposition of solid 
low level wastes from both Energy Research and Development 
Administration and licensee installations are surveyed, including 
fission product and transuranic-contaminated solids. A forecast of 
generation rates of these wastes is presented. Potential changes in 
regulations and handling methods are discussed, including for 
developing an acceptable method for ultimate disposition of transur- 
anic wastes. 5 refs. 


47798 Critical evaluation of the limit of transuranic contamina- 
tion of low level waste. Rodger, W.A. (Nucl Saf Assoc, Bethesda, 
Md). AIChE Symp. Ser.; 72: No. 154, 33-41(1976). 

The suggested limit for transuranics of 10 nanocuries/gram as 
a break point at which wastes should go to a national repository is 
seriously questioned. It is shown that insofar as protection of water 
supplies is concerned, the key to the problem is $sup 90$Sr, not 
transuranics, and in any case, the limit should be based on a site- 
determined inventory, not on concentration. Concentration is only 
important as a protection for future stumblers who might dig into 
the waste. Calculations are presented to show that for this purpose 
the limit should be higher by several orders of magnitude. The 10 
nanocurie/gram should be used as a definition of complete innoc- 
uousness. 4 refs. 


47799 Disposal of toxic wastes. 2. Poisonous and radioactive 
wastes. Boden, P.J. (Nottingham Univ. (UK)). Conserv. Recycl.; 1: 
No. 1, 119-128(1976). 

A short description is given of the production of energy from 
nuclear fission, and of the radioactive by-products of the process. 
The toxicity of the fission products and of plutonium is summarized. 
Existing and possible future methods of treating, storing or disposing 
of the radioactive wastes are discussed. 


47800 Transportation and disposal of radioactive wastes. Nomi, 
M. (Ebara Mfg. Co. Ltd., Tokyo (Japan)). FAPIG (Tokyo); No. 80, 
31-37(Feb 1976). (In Japanese). 

The fuel for CANDU reactors in Canada is natural uranium. 
It is burnt up to about 7,500 MWD/T in heavy water reactors, then 
it is technologically stored for about 100 years. After that, it is 
disposed or reprocessed. Zircaloy clads will endure corrosion in 
water or in air for about 100 years, and effective disposal means will 
be found within 100 years. The fuel for light water reactors is 
enriched uranium, and reprocessing must be carried out. When 
mixed FP waste oe can be directly disposed into underground 
structure, it is solidified and stored intermediately, then it is disposed. 
The separation of transuranic elements and extinction treatment 
cannot be forecast at present but they are the promising final 
disposal for future. For solidifying high level wastes, calcination and 
vitrification are conceivable. France adopts vitrification and storage, 
while in U.S.A., high level wastes are calcined and contained in 
canisters. Technological storage must be adopted for the time being 
till the method of final disposal and the mode of solidification will be 
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established. The planning and investigation of retrievable surface 
storage facility are in progress, and the facility is calssified into water 
basin concept, air-cooled concrete vault concept, and sealed storage 
cask concept. National Academy of Sciences, U.S.A., has made 
recommendation on the storing method. 


47801 Land requirement for a radioactive waste disposal yard. 
Inoue, Y.; Morisawa, S. (Kyoto Univ. (Japan). Faculty of Engineer- 
ing). Nippon Genshiryoku Gakkaishi; 18: No. 5, 304-312(May 1976). 
(In Japanese). 

Land requirement for a radioactive waste disposal site was 
discussed for keeping a radiological safety of public citizen, which 
might be caused by the buried wastes through radioactive contami- 
nation of water and soil around the disposal yard in a nuclear 
facility. Two-dimensional transportation diffusion equation, which 
was used for estimating a Sr distribution in a saturated zone around 
the waste disposal yard, was analyzed numerically with an aid of 
high speed digital computer. Those environmental parameters such 
as velocity of groundwater, diffusion coefficient, equilibrium distri- 
bution factor of Sr and so on were assumed to be given at the 
nuclear site through a preliminary site survey. Direct drinking of 
groundwater and intake of vegetables cultivated by using a ground- 
water were assumed as major intake routes of Sr, which was 
leaked from buried wastes, and two types of land use restriction area 
were proposed. The first restriction area, where all kind of ground- 
water use was to be forbidden, were set around the disposal yard for 
making sure not to have internal irradiation dose caused by the 
wastes more than dose limit for the public. The second restriction 
area was set around the first restriction area and was required not to 
use groundwater for irrigation. 


47802 Chemical durability of glasses suitable for the storage of 
high level radioactive wastes. II. On the continuous leach method for 
the low temperature glasses of boro-silicate system. Kawamoto, T.; 
Terai, R.; Hara, S. (Government Industrial Research Inst., Osaka, 
Ikeda (apan)) Hiroha, K.; Takino, T. Osaka Kogyo Gijutsu Shikenjo 
Kiho; 27: No. 2, 75-84(Jun 1976). (In Japanese). 

To develop the glassy materials suitable for the long-term 
storage of high level radioactive wastes, chemicai durability of the 
glasses composed of 5--35 SiOz, 15 BzOs, 25 Na2O, 5--35 CaO, 20--50 
waste oxides (AlsO;+Fe2Os) by wt % has been investigated. The 
test was carried out by continuous leach method for a week and for 
280 days to obtain the leach factor. Boro-silicate glasses with low 
melting point can include waste oxides up to 30wt%. Based on leach 
of the most leachable BzO3 component, leach factor for original glass 
composed of 5 SiOz, 15 BOs, 25 NazO, 25 CaO, 15 AleOs, 15 FezOs 
by wt % varied from 1.0 to 2.3x10° (cm/week)~' in accordance with 
leaching time, but it decreased to the range 4.5x10°-1.4x10* (cm/ 
week)” * after devitrification by heat treatment. From the viewpoint 
of appreciation of safety, chemical durability of the boro-silicate 
glasses was satisfactory, although that of the devitrified sample was 
unsatisfactory. 


47803 Disposal of radioactive waste from the Gundremmingen 
nuclear power station. Durcak, H. (Kernkraftwerk RWE-Bayern- 
werk G.m.b.H., Gundremmingen/Guenzburg (Germany, F.R.)). AZ. 
Strom; 22: No. 6, 138-144(Nov 1976). (In German). 

From Conference on operational experience with plants for 
the treatment of liquid and solid radioactive wastes and their inter- 
mediate storage in nuclear stations; Brussels, Belgium (3 Feb 1976). 

The different criteria for the collection ont preparation of the 
radioactive waste liquid from nuclear power stations are listed. 
Intermediate storage and transport of the sludge is not simple. The 
author gives a comprehensive description of a new consolidation 
method for highly radioactive ion-exchange resins in polystyrol. The 
installation is transportable and was used without breakdown for the 
first time in the Gundremmingen nuclear power station. The subse- 
quent transport to the final storage position in the Asse Salzberg- 
werk was trouble-free. 


47804 Nomogram predicts spent nuclear fuel decay heat produc- 
tion. Miller, W.B. (Tex AandM Univ, College Station). Power Eng.; 
80: No. 12, 77(Dec 1976). 

A nomogram is presented for determining the heat load 
produced by spent reactor fuel in connection with the sizing of spent 
fuel storage pool cooling systems. 


47805 Can nuclear wastes be buried at sea. Grimwood, P.; 
Webb, G. (National eo Protection Board, Harwell (UK)). 
New Sci.; 73: No. 1044, 709-711(24 Mar 1977). 

A preliminary assessment, recently carried out by the Nation- 
al Radiological Protection Board, of the radiological consequences 
of the — of highly radioactive wastes on the ocean floor is 
considered. This assessment was concerned chiefly with developing 
a model describing how radioactive material deposited on the oor 
of the deep ocean could eventually lead to the irradiation of man, 
especially through food chains. It was assumed that the waste from 
the power programme will be incorporated into a glass material to 
form a solidified product and that this solidified waste will be stored 
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for 10 years following reprocessing. Vitrifying processes for waste 
are described. The main routes for return of radioactivity to man 
considered are; consumption of near-surface fish, consumption of 
deep-sea fish, consumption of food derived from plankton, exposure 
to contaminated coastal sediments, and inhalation of resuspended 
activity from coastal sediments. It was found that the dominant route 
of individual and collective exposure for all nuclides was from 
consuming food derived from marine plankton. It is felt that there 
are many uncertainties to be resolved before the disposal of high- 
level radioactive waste on the ocean floor is acceptable. 


47806 Disposal of radioactive wastes from fission reactors. 
Cohen, B.L. (Univ. of Pittsburgh). Sci. Am.; 236: No. 6, 21-31(Jun 
1977). 


This article describes the nature of the wastes produced by 
nuclear power reactors, evaluates their potential impact on public 
health and the environment, and outlines current plans to dispose of 
them in secure underground repositories. Arguments against this 
mode of disposal are answered. (DLC) 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 47787, 47788, 50543 


47807 High nitrate denitrification in continuous flow-stirred re- 
actors. Francis, C.W.; Mankin, J.B. (Oak Ridge National Lab., TN). 
Water Res.; 11: No. 3, 289-294(1977). 

Continuous flow stirred reactors were used to evaluate the 
maximum denitrification specific removal rates for influent solutions 
made from NS,NOs, CaNOs, KNOs, and UO: fuel fabrication waste 
water. Nitrate substrate concentrations ranged form 0.01 to 20 kg 
NO;/m*. Values for U/sub max/ (maximum specific substrate re- 
moval rate per unit mass of microorganisms per unit time, days” ') 
were determined using graphical solutions to the Lineweaver-Burk 
equations. For NH,NOs solutions at nitrate substrate concentrations 
<6 kg NOs/m* the value for U/sub max/ was found to be 1.73 
days". At nitrate substrate concentrations <6 kg NO3/m* a nonlin- 
ear relationship was observed in the Lineweaver-Burk plots indicat- 
ing nitrate substrate inhibition. Specific removal rates at nitrate 
concentrations <6 kg NOs/m®* averaged <1.0 days~'. Ammonia 
toxicity may also have occurred as the pH of the mixed liquor was 
near 8. Methanol concentrations as high as 11.6 kg CHsOH/m° did 
not inhibit denitrification rates. The highest specific removal rates 
recorded (3.13 +-0.56 days~') were with influents made from UO? 
fuel fabrication waste water. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 47746, 47793, 49282, 49320, 50020 


47808 (BNWL—2198) Supporting information for the estimation 
of plutonium oxide leak rates through very small apertures. Schwendi- 
man, L.C. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jan 1977. Contract EY-76-C-01-2515. 34p. Dep. NTIS, PC 
A03/MF AOl1. 

Information is presented from which an estimate can be made 
of the release of plutonium oxide from shipping containers. The leak 
diameter is estimated from gas leak tests of the container and an 
estimate is made of gas leak rate as a function of pressure over the 
time of interest in the accident. These calculations are limited in 
accuracy because of assumptions regarding leak geometry and the 
basic formulations of hydrodynamic flow for the assumed condi- 
tions. Sonic flow is assumed to be the limiting gas flow rate. Particles 
leaking from the air space above the powder will be limited by the 
low availability of particles due to rapid settling, the very limited 
driving force (pressure buildup) during the first minute, and the 
deposition in the leak channel. Equations are given to estimate 
deposition losses. Leaks of particles occurring below the level of the 
bulk powder will be limited by mechanical interference when leaks 
are of dimension smaller than particle sizes present. Some limiting 
cases can be calculated. When the leak dimension is large compared 
to the particle sizes present, maximum particle releases can be 
estimated, but will be very conservative. 


47809 (UCRL—52000-77-3, pp 31-37) Fire-effluent 
tion and containment experiments. Gaskill, J.R. Mar 1977. 

In Energy and technology review. 

A major concern when fire occurs at a nuclear facility is 
containment of the fire effluent, a necessary measure to prevent the 
dispersal of radioactivity. To overcome the most serious problem-- 
that of fire effluent pluggin the filtering system--we need a more 
exact understanding of the character of smoke particle size distribu- 
tion and particulate concentration. For this purpose we have con- 
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structed a full-scale fire test facility at LLL, and have run an initial 
series of experiments. 


47810 Defense in depth. Concept of nuclear safety in reprocessing 
plants. Hennies, H.H.; Koerting, K. (Gesellschaft fuer Kernfors- 
chung m.b.H., Karlsruhe (Germany, F.R.)). VDI (Ver. Dtsch. Ing.) 
Nachr.; 30: No. 50, 10(Dec 1976). (In German). 

1 fig. 

In order to be able to make statements on the safety of 
reprocessing plants, detailed comparisons of the stock of radioactive 
materials in a reprocessing plant or a nuclear power plant and of 
their potential danger at the time have been carried out. This 
comparison shows that there are no fundamental differences in the 
potential danger. 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 48548, 48745, 49247 


47811 (NUREG—0230) Verification of prior measurements by 


nondestructive assay. Ting, P. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Standards Development). May 
1977. 22p. Dep. NTIS, PC A02/MF AOi 

Emphasis in this report is placed on the factors affecting 
nondestructive assay (NDA) measurement accuracies and the selec- 
tion of the appropriate NDA techniques for certain measurements 
based on these factors. Factors affecting measurement accuracies are 
operational characteristics, isotopic composition of SNM sample, 
response dependence on the SNM and matrix materials within 
sample, and composition and dimension of the container. (LK) 


47812 (SAND—77-0400C) Structure for the decomposition of 
responsibilities. Dugan, V.L.; Chapman, L.D. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 18p. (CONF-770642—2). Dep. NTIS, PC A02/MF AO1. 
From 3. international conference on ion beam analysis; Wash- 
a i of Columbia, United States of America (USA) (27 
un | 
A major mission of safeguards is to protect against the use of 
nuclear materials by adversaries to harm society. A hierarchical 
structure of safeguards responsibilities and activities to assist in this 
mission is defined. The structure begins with the definition of inter- 
national or multi-national safeguards and continues through domes- 
tic, regional, and facility safeguards. The facility safeguards is de- 
composed into physical protection and material control responsibil- 
ities. In addition, in-transit safeguards systems are considered. An 
approach to the definition of performance measures for a set of 
Generic Adversary Action Sequence Segments (GAASS) is illustrat- 
ed. These GAASS's begin outside facility boundaries and terminate 
at some adversary objective which could lead to eventual safeguards 
risks and societal harm. Societal harm is primarily the result of an 
adversary who is successful in the theft of special nuclear material or 
in the sabotage of vital systems which results in the release of 
material in situ. With the facility safeguards system, GAASS's are 
defined in terms of authorized and unauthorized adversary access to 
materials and components, acquisition of material, unauthorized re- 
moval of material, and the compromise of vital components. Each 
GAASS defines a set of “paths” (ordered set of physical protection 
components) and each component provides one or more physical 
protection “functions” (detection, assessment, communication, delay, 
neutralization). Functional performance is then developed based 
upon component design features, the environmental factors, and the 
adversary attributes. An example of this decomposition is presented. 


47813 (SAND—77-0505C) Comparison of magnetic and stress 
reponse 0: ic intrusion line sensor (miles), Ezell, T.F.; Madsen, 
R.W.; Yost, F.G. (Sandia Labs., , rr N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 24p. Dep IS, PC A02/MF AOl. 

The MAID/MILES intrusion sensor detects both stress 
waves as well as ferrous objects. This paper presents results of both 
laboratory and field measurements made on the magnetic and stress 
properties of MILES cables. Rigorous tests indicate little, if any, 
correlation exists between the stress and magnetic properties. (DLC) 


47814 American National Standard nuclear material control sys- 
tems for fuel fabrication facilities (a guide to practice). New. York; 
American National Standard Institute (1975). 8p. 

This standard establishes guidelines for the control of special 
nuclear material (SNM) in fuel fabrication facilities. This standard 
covers all fuel manufacturing in facilities or parts of facilities that are 
involved in preparation of fuel material; formation of fuel material 
into desired shapes; cladding of fuel; storage associated with fabrica- 
tion; and final fabrication assembly. The basic materials that can be 
fabricated are oxides, metals, calidon, nitrides, fuel compacts, en- 
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capsulated fuel, etc. The products of fuel fabrication are pellets, 
agglomerates, slugs, plates, pins, fuel rods, fuel assemblies. 


47815 American National Standard volume calibration techniques 
for nuclear materials control. New York; American National Stan- 
dard Institute (1975). 28p. 

This standard is applicable to the calibration of straight-wall 
tanks equipped with response systems for measuring either liquid 
level or pressure. The standard describes equipment, procedures, 
precautions, and statistical techniques necessary for the generation of 
a calibration equation used for quantitative determination of vol- 
umes. The purpose of this standard is to provide guidelines for 
volume calibration and to describe measurement system require- 
ments for in-tank determinations of solutions containing nuclear 
materials. 


47816 American National Standard mass calibration techniques 
for nuclear material control. New York; American National Standard 
Institute (1975). 28p. 

The scope of the standard includes guidelines for: selecting 
weighing instruments and mass standards; evaluating performance of 
mass measurement processes, which includes determining the magni- 
tude of random errors, systematic errors, and error limits; assigning 
mass values to test objects; initiating and maintaining a pro 
using replica mass standards of large uranium hexafluoride PUR Ssub 
6$) cylinders, and establishing and maintaining control of mass 
measurement both within and between facilities. 


47817 Project ‘nuclear safeguards’, Gupta, D. Tom- “ 
zentrum Karlsruhe (Germany, F.R.). Proje! 
Spaltstoffflusskontrolle). KFK Nachr.; 8: No. 2, . 1-5(1976). ve 
German). 

2 figs.; 10 refs. 

A survey is given on the elaboration and implementation of a 
nuclear safeguards system which takes into account the economic 
needs of an expanding nuclear industry as well as the international 
monitoring commitments of the FRG under the Euratom and Non- 
Proliferation treaties. 


47818 Spent fuel monitor for nuclear safi Jones, A.R. 
(Atomic Energy of Canada Ltd., Chalk River, Ont.). JEEE Trans. 
Nucl. . tee y No. 1, 602-605(Feb 1977). 

m 23. nuclear science symposium; New Orleans, LA, 
USA (20. Oct 1976). 

A monitor has been designed to detect the absence of a fuel 
bundle from its position in a storage basket. In addition, a signal is 
obtained which can be compared with the recorded irradiation and 
storage history of the fuel. The detectors are silicon diodes mounted 
in an array of lead collimators to view each bundle in a 4 x 4 array. 
Test results are presented which show that the absence of a bundle 
can be reliably detected. For spent bundles removed from the 
reactor at the same time, the output currents from the signal diodes 
are linearly related to the irradiation of the fuel. 


47819 Effluent monitoring for nuclear safeguards. Stanchi, L. 
(Los Alamos Scientific Lab., NM). JEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 606-615(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A microprocessor-based instrument operates a continuous 
surveillance on effluents from a nuclear facility. It receives and 
evaluates pulses from two Nal detectors and a set of single-channel 
analyzers. It has self-diagnosing capability so that it takes actions not 
only when it recognizes excessive radioactivity but also when it 
ascertains some abnormal behavior. Power failure procedure and 
automatic restart are provided. Operative constants such as alarm 
thresholds, times, and number of successive measurements are per- 
manently stored in a read/write battery operated C-MOS memory. 
The program allows automatic succession of phases in a peculiar 
way and has a feature for loading an auxiliary program into RAMs. 


47820 Tamper and radiation resistant instrumentation for safe- 
guarding special nuclear materials. Parsons, B.B.; Wells, J.L. (BDM 
Corp., Albuquerque, NM). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 
ate 1977). 

m 23. nuclear science symposium; New Orleans, LA, 
USA 20" Oct 1976). 

A tamper-resistant liquid level/accountability instrumentation 
system for safeguards use has been developed and tested. The tests 
demonstrate the accuracy of liquid level measurement using TDR 
(Time Domain Reflectometry) techniques and the accuracy of differ- 
ential pressure and temperature measurements yer a custom 
designed liquid level sensor probe. The calibrated liquid level, differ- 
ential pressure, and temperature data provide sufficient information 
to accurately determine volume, density, and specific gravity. Test 
solutions used include ordinary tap water, diluted nitric acid in 
varying concentrations, and diluted uranium trioxide also in varying 
concentrations. System operations and preliminary test results con- 
ducted at the General Electric Midwest Fuel Recovery Plant and 
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the National Bureau of Standards, respectively, suggest that the 
system will provide the safeguards inspector with an additional tool 
for real-time independent verification of normal operations and 
special nuclear materials accountancy data for chemical reprocessing 
plants. This paper discusses the system design concepts, including a 
brief description of the tamper and radiation resistant features, the 
preliminary test results, and the significance of the work. 


47821 Automated nondestructive assay system. Lemming, J.F.; 
Birden, J.H.; Haas, F.X.; Campbell, A.R.; Rodenburg, W.W. 
(Mound Lab., Miamisburg, OH). Contract EY-76-C-04-0053. JEEE 
Trans. Nucl. Sci.; NS-24: No. 1, 621-623(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

An automated nondestructive assay system consisting of ca- 
lorimeters, a gamma-ray spectrometer and a sample handling system 
is described. The system utilizes isotopic ratio data determined by 
gamma-ray spectroscopy and calorimetric power measurements to 
determine the quantity of plutonium present in the sample. A mini- 
computer controls container movement, acquires and analyzes data 
and prepares reports. System components and operating characteris- 
tics are described. 


ADMINISTRATIVE AND REGULATORY 


47822 Homemade nuclear bomb syndrome. Meyer, W. (Univ. of 
Missouri, Columbia); Loyalka, S.K.; Nelson, W.E.; Williams, R.W. 
Nucl. Saf.; 18: No. 4, 427-438(1977). 

With the publication of Nuclear Theft: Risks and Safeguards 
by Willrich and Taylor, significant attention has been focused by the 
media and the public on the possibility of fissile materials being 
stolen by a terrorist organization and diverted to the actual building, 
or the threat of building, of a nuclear explosive device. The implica- 
tion has been created that one or several relatively inexperienced 
individuals could obtain the materials necessary and fabricate a low- 
yield nuclear explosive. This article examines these contentions in 
some detail. The safeguards and use-denial methods presently used in 
the nuclear fuel cycle are considered and the difficulties they present 
in obtaining significant amounts of strategic nuclear materials are 
examined. The characteristics of reactor-grade plutonium are dis- 
cussed, and the difficulties associated with the assembly of an 
efficient nuclear explosive device are outlined. 


SOURCES 


REFER ALSO TO CITATION(S) 48905 


PROCESSING 


REFER ALSO TO CITATION(S) 50457 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


47823 (N—77-10910) Theoretical investigations of plasma pro- 
cesses. Annual report, Oct 1975—Oct 1976. Wilhelm, H.E.; Hong, 
S.H. (Colorado State Univ., Fort Collins (USA). Dept. of Electrical 
Engineering). 15 Oct 1976. Contract NGR-06-002-147. 86p. (NASA- 
CR—136079). NTIS, PC AOS/MF AO1. 

System analyses are presented for electrically sustained, colli- 
sion dominated plasma centrifuges, in which the plasma rotates 
under the influence of the Lorentz forces resulting from the interac- 
tion of the current density fields with an external magnetic field. It is 
shown that gas discharge centrifuges are technically feasible in 
which the plasma rotates at speeds up to | million cm/sec. The 
associated centrifugal forces produce a significant spatial isotope 
separation, which is somewhat perturbed in the viscous boundary 
layers at the centrifuge walls. The isotope separation effect is the 
more pronounced. The induced magnetic fields have negligible 
influence on the plasma rotation if the all coefficient is small. In the 
technical realization of collision dominated plasma centrifuges, a 
trade-off has to be made between power density and speeds of 
rotation. The diffusion of sputtered atoms to system surfaces of ion 
propulsion systems and the deposition of the atoms are treated 
theoretically by means of a simple model which permits an analytical 
oe ae The problem leads to an inhomogeneous integral equation. 

uthor 
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47824 Separation of mixtures of gaseous isotopes. Janner, K.; 
Gregorius, K. (to Kraftwerk Union Aktiengesellschaft). US Patent 
4,025,787. 24 May 1977. Priority date 24 Jun 1974, German, Federal 
Republic of (F.R. Germany). 10p. 

A standing electromagnetic wave having nodes, penetrates 
through a gaseous jet of the mixture of the isotopes to be separated, 
while relative motion takes place between the wave and mixture in 
such a manner that the isotopes are prevented from dwelling in the 
vicinity of the wave nodes while the isotopes are traversed by the 
electromagnetic wave. By adjusting the frequency of the electro- 
magnetic wave so that the individual isotopes of the mixture are 
selectively influenced differently as far as their dipole behavior is 
concerned, they can be segregated by the electric and/or magnetic 
field of the wave. Undesirable effects of such dwelling can also be 
reduced by the angularity at which the wave penetrates the gaseous 
jet. 


HEAVY WATER PRODUCTION 


47825 Process for the exchange of hydrogen isotopes between 
streams of gaseous hydrogen and liquid water. Rolston, J.H.; Stevens, 
W.H.; Denhartog, J.; Butler, J.P. (to Atomic Energy of Canada 
Ltd.). US Patent 4,025,560. 24 May 1977. Priority date 29 Jul 1971, 
Canada. 10p. 

A process for the exchange of hydrogen isotopes between 
streams of gaseous hydrogen and liquid water, wherein the streams 
are brought into contact with one another and a catalyst assembly at 
a temperature in the range of 0 to 300°C is described. The catalyst is 
an inherently hydrophobic material such as polytetrafluoroethylene, 
polyethylene, polystyrene, polymethacrylate, polypropylene or 
carbon black carrying a catalytically active metal, for example, 
platinum, rhodium and nickel. The inherently hydrophobic support 
allows the catalytically active metal to catalyze the hydrogen iso- 
tope exchange reaction between hydrogen gas and water vapor in 
the presence of liquid water while retarding loss of activity of the 
catalytically active metal by contact of the metal catalyst with liquid 
water. This catalyzed chemical isotope exchange proceeds simulta- 
neously with isotope exchange from water vapor to liquid water by 
a noncatalzed, physical evaporation and condensation exchange re- 
action to effect an overall rapid catalytic isotopic exchange between 
streams of hydrogen gas and liquid water. 


RADIATION SOURCES 


47826 (PB—261330) Radioactivity standards distribution pro- 
gram FY 1977. Interim report. Ziegler, L.H. (Environmental Protec- 
tion Agency, Las Vegas, Nev. (USA). Environmental Monitoring 
and Support Lab.). Oct 1976. 18p. (EPA—600/4/76/053). NTIS, PC 
A02/MF AOl1. 

A program is described for the distribution of calibrated 
radioactive samples, as one function of EPA’s quality assurance 
program for environmental radiation measurements. Included is a 
discussion of the objectives of the distribution program and a de- 
scription of the preparation, availability, and distribution of calibrat- 
ed radioactive samples. Instructions and application forms are in- 
cluded for laboratories desiring to participate in the program. This 
document is not a research report. It is designed for use by personnel 
of laboratories participating or desiring to participate in the Radioac- 
tivity Standards Distribution Program which is a part of the U.S. 
Environmental Protection Agency's quality assurance program. 


47827 Neutron and radiation from a nitrogen sphere 
surrounding a D-T neutron source. Sidhu, G.S.; Farley, W.E.; 
Hansen, L.F.; Komoto, T.; Pohl, B.; Wong, C. (Univ. of California, 
Livermore). Nucl. Sci. Eng.; 63: No. 1, 48-54(May 1977). 

The spectra of neutrons and secondary gamma rays emerging 
from a liquid-nitrogen sphere of 129.3-cm radius with a 14-MeV 
neutron source at its center were measured. Time-of-flight tech- 
niques were used to obtain the detailed data and to minimize 
background. To compare the measurements with calculations, the 
detector efficiencies and appropriate experimental parameters were 
folded into the calculated output of TARTNP, a coupled neutron- 
photon Monte Carlo transport code utilizing the Lawrence Liver- 
more Laboratory Evaluated Neutron Data Library, September 1975. 
The calculated neutron spectra show fair agreement with the mea- 
surements, and the calculated gamma-ray spectrum is nearly the 
same as the corresponding measured spectrum. The total biological 
dose derived from these measurements is in good agreement with the 
calculations and provides a benchmark for a dose-versus-range curve 
obtained by TARTNP calculations 


DESIGN AND FABRICATION 


47828 Irradiation device. Mitomi, Y. (to Mitsubishi Electric 
Corp.). Japanese Patent 1975-31,297/A/. 23 Jul 1973. 3p. (In Japa- 
nese). 
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Shielding costs are reduced by utilizing a concrete floor as 
the downward and circumferential directional shielding for an irra- 
diation chamber. The irradiation room is formed in the concrete 
floor on earth soil. The top of the irradiation chamber is covered by 
a horizontally movable shielding body within which the irradiation 
source is stored. The shielding body can be moved horizontally, 
enabling access to the irradiated sample in the irradiation chamber. 


47829 Use of the Borrmann effect to produce nearly monoenerge- 
tic x rays. Prevo, C.T. (Univ. of California, Livermore). Contract 
= IEEE Trans. Nucl. Sci.; NS-24: No. 1, 599-601(Feb 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The use of the Borrmann effect to produce nearly monoener- 
getic x rays is described. Both theoretical and experimental results 
are presented for the energy range from 15 to 55 keV. Peak shape, 
full-widths at half-maximum, and intensities are discussed. In addi- 
tion, a brief description of a computer code for calculating the 
theoretical results is given. 


47830 Source of ionizing radiation. Ambardanishvili, T.S.; 
Dundua, V.J.; Kolomiitsev, M.A. US Patent 4,016,095. 5 Apr 1977. 
Filed date 1 May 1973. 8p. 

An ionizing radiation source comprising a molded and har- 
dened composition based on a phenol-formaldehyde resin and a 
radioactive material molecularly or ionically dispersed in the resin is 
described. 


OTHER INDUSTRIAL USES 


47831 (AD-A—034152) Analysis of the M113 panoramic tele- 
scope radioactively illuminated reticle. Goldgraben, J.R.; Goldsmith, 
C.T. (Decilog, Inc., Melville, N.Y. (USA)). Nov 1976. Contract 
DAAA25-77-M-0055. 32p. (TR—155). NTIS, PC A03/MF AOl. 

Historically, reticles in optical instruments were illuminated 
by a battery powered incandescent source for use at night. The 
source luminance was controlled by means of a potentiometer, and 
was equipped with an On/Off switch. Thus, as evening twilight 
approached, and the dark lines became difficult to see against the 
scene, the reticle light was turned on. Initially, high reticle illumina- 
tion would be used, and, as the scene became increasingly dark, the 
reticle would be dimmed. When tritium activated sources of illumi- 
nation became availabel, it became feasible to eliminate the battery 
and incandescent source with a concomitant savings in cost and 
increase in reliability. In the M113 Pantel, for example, the reticle is 
constantly illuminated by the radioactive source. Therefore, there 
exists a time at twilight when the reticle cannot be seen as either 
dark lines or lighted lines. This report defines the problem, presents 
some short term solutions to the problem, and suggests an experi- 
mental program designed to create a reticle design data base and 
handbook. 


ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 


47832 (BNWL— 1845-34) Quarterly report on the Strontium 
Heat Source Development program and the Beneficial Isotopes Utili- 
zation program, Division of Nuclear Research and Applications for 
January—March 1977. Fullam, H.T. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). May 1977. Contract EY-76-C-06- 
1830. 26p. Dep. NTIS, PC A03/MF AO1. 

Progress on the development of strontium heat sources is 
presented. Metallographic examination of the Haynes Alloy 25 speci- 
mens exhibited considerably more attack than was observed in the 
initial screening tests with Haynes Alloy 25 and ®SrF2. Attack of 
the alloy was much greater at 800 and 1000°C than at 600°C, and 
the attack mechanisms appeared to vary with temperature. Decreas- 
ing the S/V ratio of the test couples produced a marked increase in 
attack at the higher temperatures. The addition of Zr and ZrF;, to 
the WESF SrFs2, to simulate decay product buildup, resulted in a 
marked decrease in attack. The test couples from the 6000 hr tests 
with WESF SrF2 were sectioned and the 36 metallographic speci- 
mens shipped to ORNL for examination. The first draft of a report 
detailing the design criteria and qualification requirements for the 
*SrF. fueled heat source capsule was prepared and is now being 
reviewed. A draft report on the feasibility of heaters fueled with 
strontium fluoride capsules for use in cold regions is being reviewed. 
Similarly, comments are being obtained for the Study of Sludge 
Handling Alternatives Final Report and the General Application of 
Radioisotopes in Army Thermal Systems Final Report. 


47833 (DPST—77-128-4) Savannah River Laboratory monthly 
report: *°*Pu fuel form processes. (Du Pont de Nemours (E.I.) and 
Co., Aiken, $.C. (USA). Savannah River Lab.). Apr 1977. Contract 
EY-76-C-09-0001. 34p. Dep. NTIS, PC A03/MF AOl. 
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This report is one of a series to summarize progress in the 
Savannah River ***Pu Fuel Form Program. Goals of the Savannah 
River Laboratory (SRL) program are: to provide technical support 
for the transfer of **Pu fuel form fabrication operations from 
Mound Laboratory to new facilities being built at the Savannah 
River Plant (SRP), to provide the technical basis for 7**Pu scrap 
recovery at SRP, and to assist in sustaining plant operations. Topics 
discussed include the direct fabrication of ***PuOz from calcined 
feed, experimental facilities, and offsite scrap recovery. (TFD) 


HYDROGEN 


REFER ALSO TO CITATION(S) 48175 


47834 Status of the hydrogen energy system concept. Gregory, 
D.P. (Inst. of Gas Tech., Chicago). pp 24p., Paper IGU/B1-76 of In 
Thirteenth world gas conference. London; Internationa! Gas Union 
(1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

Much attention has been given to the concept of using hydro- 
gen as a gaseous carrier of energy produced from the new sources, 
such as nuclear and solar, to conventional energy users. The natural 
> industry has an opportunity to share in the delivery of the energy 

rom these new sources by using its existing pipelines and marketing 

capability to distribute hydrogen, if hydrogen fuel is truly a viable 
concept. The status of research on production, pipeline transmission, 
storage and the uses of hydrogen is reviewed. Before hydrogen can 
take its place as a useful and economical energy carrier, more 
technical information is needed in areas of pipeline and compressor 
materials, compatibility of distribution systems, and tolerance of 
utilization devices to mixtures of hydrogen and methane and consid- 
erably more effort must be devoted to developing hydrogen-produc- 
tion techniques that will reduce hydrogen’s cost. 


47835 Hydrogen economy. Dawson, J.K. (Oxford Univ.). pp 
519-528 of In Aspects of energy conversion. Blair, I.M.; Jones, B.D.; 
Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press Inc. (1976). 

Hydrogen is to be regarded as a potential secondary fuel or as 
an energy storage and transmission medium. Energy is needed for its 
production from water and is most likely to be derived from nuclear 
primary fuel, with solar and wave energy inputs as interesting 
longer-term possibilities. Movement towards the hydrogen economy 
will depend equally on solving the problems of producing it and on 
the commercial success of nuclear power to supply electricity (fast 
reactor) or heat (HTR). The most important technical problem is 
how to produce the hydrogen at a competitive cost. Problems of 
distribution and storage are plentiful and interesting, but are subsid- 
iary in importance. Of the two main methods of production, the 
technical problems of electrolysis on a very large scale look more 
amenable to solution, but thermochemical cycles offer a potential 
prize of greater overall energy efficiency. That prize will be very 
difficult to win. Hydrogen can be used as a fuel or as a chemical 
agent. Expansion of the chemical (and metallurgical) demand will 
probably be the first target for cheap hydrogen to substitute for 
hydrocarbons. 


PRODUCTION 
REFER ALSO TO CITATION(S) 47520, 50474 


47836 Large scale hydrogen production utilizing carbon in renew- 
able resources. Rohrmann, C.A.; Greenborg, J. (Battelle-Pacific 
Northwest Labs., Richland, WA). Int. J. Hydrogen Energy; 2: No. 1, 
31-40(1977). 

By the year 2000 the hydrogen requirements could be met 
using about one third of available residues. The large and increasing 
amounts of wastes and residues from agriculture, forestry, other 
industrial and municipal activities are viewed as renewable resources 
to provide large amounts of hydrogen. In carbon content the current 
magnitude of such residues exceeds that in the current annual 
production of all of the coal mined in the U.S. The hydrogen would 
be produced from these residues by pyrolysis-gasification processes 
followed by completing the reaction between water and carbon 
monoxide. The resulting mixture obtainable from oxygen-blown 
gasifiers is principally hydrogen together with carbon dioxide and 
water vapor which are readily separated to yield nearly pure hydro- 
gen. A new yield of one pound of hydrogen per five pounds of 
carbon in the residue is anticipated. Environmental concerns and 
intensified and expanding agriculture with the development of more 
effective residue collection and delivery systems assure that residues 
will be more economical than the conventional carbon resources 
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which are to increase in cost and decline in availability. The demand 
for hydrogen has been projected to the years 2000 and 2020 at 14 
and 50 quads respectively. 


ELECTROLYSIS 


47837 (BNL—22163) Selection and evaluation of cell materials 
for advanced water electrolyzers. Srinivasan, S.; Kissel, G.; Lu, 
P.W.T.; Kulesa, F.; Davidson, C. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 6p. (CONF- 
761163—1). Dep. NTIS, PC A02/MF AO1. 

From 2. information meeting for advanced water electro- 
P= yg Airlie, Virginia, United States of America (USA) (8 Nov 
1976). 

Research and development of advanced alkaline water elec- 
trolysis cells separating at 120 and 150°C temperatures, electrocata- 
lysis of the oxygen evolution reaction, mixed oxides as oxygen 
electrodes, and optical and electrochemical properties of films 
formed on metals in the oxygen evolution region are discussed. (LK) 


47838 (FE—2262-7) Hydrogen generation process. Quarterl: 
technical progress report, August 17, 1976—November 16, 1976. 
Koump, V. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). 
Advanced ag! Systems Div.). Dec 1976. Contract EX-76-C-01- 
2262. 65p. Dep. NTIS $4.50. 

e objective of this program is to assess the technical and 
economic feasibility of a hybrid electrolytic-thermochemical hydro- 
e generation process based upon the electrolysis of sulfurous acid. 

o do this, a multi-task program is being carried out to experimental- 
ly determine the operating characteristics of key process steps in the 
hydrogen generating cycle and to perform engineering and econom- 
ic analyses to evaluate the system. The hydrogen generation process 
being evaluated in this current effort, called the Sulfur Cycle Water 
Decomposition System, is a two-step hybrid electrochemical/ther- 
mochemical cycle for decomposing water into hydrogen and 
oxygen. The process, in its most general form, consists of two 
chemical reactions - one for producing oxygen and the other for 
producing hydrogen. The production of oxygen occurs via the 
thermal reduction of sulfur trioxide obtained from sulfuric acid. 


47839 Future outlook of the hydrogen market. Ozmen, S.; Le- 
rince, P. (Inst Fr du Pet). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 
1: No. 5, 877-899(Sep-Oct 1976). (In French with English abstract). 

Through the use of electric or the energy available 


during off-peak hours, water decomposition by electrolytic or ther- 
mal methods (redox cycle) could produce hydrogen, a storable and 
transportable gas. In addition to hydrogen consumption for chemical 
uses (manufacturing methanol, ammonia, hydrotreating petroleum 
fractions, metallurgy, etc.) which will become greater, plans are 
being drawn up to use hydrogen as a vehicle for energy. 


47840 Non-pollutant fuel generator and fuel burner with a non- 
pollutant exhaust and supplementary dc generator. Barros, M.J. US 
Patent 3,999,089. 21 Dec 1976. Filed date 1 Mar 1974. 6p. 

A system for generating non-polluting fuel and a burner for 
using such fuel to produce energy in the form of heat with a non- 
polluting exhaust, together with means for utilizing such exhaust to 
produce supplementary direct current power is disclosed. An elec- 
trolyzer is operated to produce hydrogen and oxygen in gaseous 
form which is then stored in suitable fuel tanks. As needed, the fuel 
is combined with air and supplied under pressure to a combustion 
chamber where the mixture is burned, producing heat and a pollu- 
tion free exhaust. The heat so produced may be used as a conven- 
tional heat source to generate steam, drive a turbine, or the like, 
while the combustion gases are directed to a magnetohydrodynamic 
generator to produce an electrical current which is usable in any 
desired manner. 


47841 Prospects for hydrogen production by water electrolysis to 
be competitive with conventional methods. Srinivasan, S.; Salzano, 
F.J. (Brookhaven National Lab., Upton, NY). Int. J. Hydrogen 
Energy; 2: No. 1, 53-59(1977). 

With the impending unavailability of oil and natural gas, 
hydrogen will be produced on a large scale in the United States (1) 
from coal, or (2) by water electrolysis using electricity derived from 
nuclear or solar energy. In many parts of the world which lack fossil 
fuels, the latter will be the only possible method. The cost of 
purification of hydrogen produced from fossil fuels will increase its 
cost to about the same level as that of electrolytic hydrogen. When 
hydrogen is required in relatively small quantities too, the electrolyt- 
ic method is advantageous. To minimize the cost of hydrogen 
produced by water electrolysis, it is necessary to reduce capital costs 
and approach 100 percent energy efficiencies. Areas of research, 
which will be necessary to achieve these goals are: (1) maximization 
of surface areas of electrodes; (2) use of thin electrolyte layers; (3) 
increase of operating temperature in alkaline water electrolysis cells 
to about 120 to 150°C; (4) selection and evaluation of separator 
materials; (5) electrocatalysis of the hydrogen and oxygen electrode 
reaction; (6) mixed oxides as oxygen electrodes; and (7) 
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photoelectrochemical effects. The progress made to date and pro- 
posed studies on these topics are briefly dealt with in this paper. The 
General Electric Solid Polymer Water Electrolyzer and Teledyne 
Alkaline Water Electrolysis Cells, operating at about 120 to 150°C, 
look most promising in achieving the goals of low capital cost and 
high energy efficiency. ‘ 


47842 Thermolysis or electrolysis: why we choose the latter. 
Bidard, R.A. (Compagnie Electromecanique, Paris). Int. J. Hydrogen 
Energy; 2: No. 1, 61-68(1977). 

The author compares thermolysis and electrolysis of water in 
terms of energy conservation and investments. As for the first term 
he emphasizes that, for perfect reversible models, the result should 
be the same. As for the second term, on the other hand, he shows 
that, for thermolysis, such results would imply important invest- 
ments in mechanical machines. This is the consequence of the fact 
that in such chemical processes, it is not possible to avoid the 
rejection of high temperature heat unless one provides a sort of heat 
pump effect thanks to mechanical machines. Actual chemical prac- 
tice being very far from such sophistication, the author concludes 
that competitive electrolysis is easier to attain. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 47838, 47839 


47843 Method to produce hydrogen by cracking water. Schulten, 
R.; Barnert, H. (to Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). German(FRG) Patent 2,365,120/B/. 15 Apr 1976. 6p. 
(In German). 

2 figs. 

The invention deals with a method to produce hydrogen and 
oxygen by cracking water in a thermochemical cycle process, where 
metal oxides are used as reaction partner. A gas mixture of steam and 
SO, at temperatures of 200 to 400°C is reacted with a metal oxide, 
present in highly dispersed form where possible (oxides of Mn, Fe, 
Co, Ni, Zn, Cd), the hydrogen is separated off, and the metal sulfate 
formed at temperatures between 700 and 1,000°C is added again to 
the metal oxide. The latter, as well as the SO2 thus formed, may be 
used again in the cycle process, the oxygen occuring is led off. 


47844 Westinghouse sulfur cycle for the thermochemical decom- 
position of water. Brecher, L.E.; Spewock, S.; Warde, C.J. (Westing- 
house Research Labs., Pittsburgh). Int. J. Hydrogen Energy; 2: No. 1, 
7-15(1977). 

The Westinghouse Sulfur Cycle is a two-step thermochemical 
cycle for decomposing water into hydrogen and oxygen. Sulfurous 
acid and water are reacted electrolytically to produce hydrogen and 
sulfuric acid. The resultant sulfuric acid is vaporized to produce 
steam and sulfur trioxide, with the latter compound being subse- 
quently reduced at higher temperatures into sulfur dioxide and 
oxygen. Following separation of the water and sulfur dioxide for 
recycle to the electrolyzer, oxygen is available as a process by- 
product. The cycle has the potential for achieving high thermal 
efficiencies while using common and inexpensive chemi The 
product hydrogen and oxygen streams are available under pressure 
and at high purity. As a result, these may be pipelined and used 
without detrimental environmental effects and without jeopardizing 
processes which employ the gases. Research has shown that the 
chemical reactions comprising the cycle proceed at acceptable rates 
and without the occurrence of side reactions. Conceptual designs 
and cost estimates indicate that the product gas separations can be 
done conventionally and economically. The technology supporting 
the selection of this thermochemical cycle for futher deve! t, 
and potential — for the hydrogen and oxygen products of 
the process are discussed. 


47845 Process sensitivity studies of the Westinghouse Sulfur 
Cycle for Carty, R. (Univ. of Kentucky, Lex- 
ington); Cox, K.; Funk, J.; Soliman, M.; Conger, W.; Brecher, L.; 
Spewock, S. Int. J. Hydrogen Energy; 2: No. 1, 17-22(1977). 

The effect of variations of acid concentration, pressure and 
temperature on the eae ee efficiency of the Westinghouse 
Sulfur Cycle was exami using the University of Kentucky's 
HYDRGN program. Modifications to the pe program were 
made to duplicate the process flowsheet take into account 
combined-cycle heat-to-work efficiencies for electrochemical work 
requirements, aqueous solutions, and heat-of-mixing effects. A total 
of 125 process variations were considered (acid concentration: 50-90 
w/o; pressure; 15-750 psia; temperature: 922 K (1200°F)-1366 K 
(2000°F). The results of this sensitivity study indicate that at a 
maximum process temperature of 1144°K, the optimum acid concen- 
tration is between 65 and 85 wt percent and the optimum pressure in 
the SO; decomposition loop in 75-150 psia. 


47846 OPTIMO: a method for process evaluation applied to the 
thermochemical decomposition of water. Broggi, A.; Joels, R.; Mor- 
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bello, M.; Spelta, B. (EURATOM, Ispra, Italy). Int. J. Hydrogen 
Energy; 2: No. 1, 23-30(1977). 

One of the main activities of the J.R.C. research program to 
develop processes for hydrogen production is the process evaluation 
of potential hydrogen producing methods. This paper describes the 
computer code OPTIMO, which was conceived as a tool to be used 
for the development and analysis of various cycles. The code relies 
on as a base the synthesis of a flowsheet for each process. Mass and 
energy balances are then computed, followed by an automatic syn- 
thesis of a heat exchange network which is worked out with the idea 
of maximizing firstly the heat recovered within the process and 
secondly the quality of the rejected heat which is available for 
electricity production. Finally, the process efficiency and an estimate 
of the investment cost are calculated. 


47847 Process for obtaining hydrogen and oxygen from water. 
Schulten, R.; Knoche, K.F. (to Rheinische Braukohlenwerke AG). 
US Patent 4,011,305. 8 Mar 1977. Filed date 4 Oct 1974. 4p. 

A process is claimed for the dissociation of water into hydro- 
gen and oxygen in a multi-stage closed cycle process using a system 
involving at least one metallic element having multiple valency and 
at least one halogen, characterized in that a halide of the multiple 
valency metallic element is subjected to a mixture of steam and 
hydrogen converting the halide to a mixture of the metallic element 
and at least one oxide thereof. Said latter mixture is subjected to 
steam to produce a mixed valency oxide of the metallic element 
accompanied by the liberation of hydrogen, and said mixed valency 
oxide is then subjected to a hydrogen halide to convert it back to the 
said metallic halide with the liberation of oxygen. 


47848 Producing hydrogen and oxygen by decomposition of water 
via the thermochemical iron—chlorine system. Knoche, K.F.; Cremer, 
H.; Steinborn, G. US Patent 4,024,230. 17 May 1977. Priority date 14 
Sep 1974, German, Federal Republic of (F.R. Germany). 6p. 

The process comprises decomposition of water to hydrogen 
and oxygen with the aid of a thermochemical cyclic process based 
upon the iron/chlorine system by reduction of FeClz in the presence 
of He to Fe, oxidation of the Fe with steam to FesQ,, treatment of 
the hot FesO, with steam and chlorine to obtain oxygen, conversion 
of the mixture of iron oxides so obtained with hydrogen chloride to 
FeCl, and recycling of the FeCl: to the reduction stage, where a 
part of the heat required for the process is supplied by heating the 
hydrogen and steam in indirect heat exchange with a hot coolant 
from a high temperature nuclear reactor. The conversion of the iron 
oxides to FeCl: is carried out via the intermediate stage of dimeric 
FeCl; and it is thus possible to convey the solid reaction products by 
free fall through the reaction zones. 


47849 Thermochemical production of hydrogen and oxygen from 
water. Dorrance, W.H.; Curl, R.L. (to Organization Control Ser- 
vices, Inc.). US Patent 4,027,003. 31 May 1977. Filed date 30 Oct 
1975. 10p. 

A process is disclosed which produces hydrogen and oxygen 
from water by means of a multi-step, closed, thermochemical cycle. 
Hydrogen and oxygen are produced at separate stations. Hydrogen 
and a halogen are produced by a sub-cycle involving transition metal 
or lanthanide compounds (depending on the halogen) and a hydro- 
gen halide. Oxygen and the hydrogen halide are produced in a sub- 
cycle involving magnesium or transition metal compounds (depend- 
ing on the ner hs the halogen and water. When the halogen is 
chlorine the transition metals in the oxygen producing sub-cycle can 
be nickel, cobalt, or yttrium and the lanthanide metals in the hydro- 
gen producing sub-cycle can be samarium, europium, or ytterbium. 
When the halogen is bromine, the metals in the oxygen producing 
sub-cycle can be manganese or cobalt and the metals in the hydrogen 
producing sub-cycle can be vanadium or chromium. 


STEAM REFORMER PROCESSES 


47850 Effect of carbon deposition on the activity of steam re- 
forming catalysts. Moayeri, M.; Trimm, D.L. (Imp Coll of Sci and 
Technol, London, Engl). J. Appi. Chem. Biotechnol.; 26: No. 8, 419- 
424(Aug 1976). 

The activity of supported nickel used to catalyse the steam 
reforming of propylene has been found to be both increased and 
decreased by carbonisation of the catalyst. Increased activity is 
observed at temperatures between ca 650 and 375$degreeSC, and is 
suggested to result from the mechanism of carbonisation, which 
causes increased metal area and increased activity. At high tempera- 
tures (< approximately 650 C) and at low temperatures (< approxi- 
mately 375 C), where a different mechanism of carbonisation results 
in encapsulation of metal, carbon formation poisons the catalyst. The 
kinetics of reaction have been measured over a catalyst which has 
attained steady-state: they indicate that the overall kinetics are 
influenced by carbon deposition on the catalyst. 7 refs. 


47851 Process for manufacturing gaseous mixtures rich in hydro- 
gen. Tomita, T.; Kikuchi, K.; Sakamoto, T. (to Toyo Engineering 


HYDROGEN 4953 


Corp.). US Patent 4,025,457. 24 May 1977. Priority date 4 Sep 1970, 
Japan. 14p. 

A hydrogen manufacturing process is carried out by catalytic 
steam reforming of normally gaseous or liquid hydrocarbons using a 
catalyst comprising substantially silica-free aluminum oxide at tem- 
peratures above 850°C., the catalyst optionally also comprising more 
than 10 weight percent, preferably more than 20 weight percent, of 
at least one of the group consisting of beryllium oxide, calcium oxide 
and strontium oxide. 


WATER GAS PROCESSES 


47852 Homogeneous catalysis of the water gas shift reaction 
using rhodium carbony! iodide. Cheng, C.H.; Hendriksen, D.E.; Ei- 
senberg, R. (Univ. of Rochester, NY). J. Am. Chem. Soc.; 99: No. 8, 
2791-2792(13 Apr 1977). 

A more active homogeneous catalyst system for the water gas 
shift reaction which functions at low temperatures (<95°C), and 
which, based on known rhodium complex chemistry, allows a rea- 
sonable proposal for the mechanism of the observed catalysis is 
reported. 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 47153 


47853 Koppers-Totzek coal gasification process for producing 
methanol and hydrogen. Staege, H. (Krupp-Koppers, Essen, Ger). 
Erdoel-Erdgas Z.; 92: No. 11, 381-387(Nov 1976). (In German with 
English abstract). 

Natural gas and petroleum derivatives are currently the most 
favored feeds for producing methanol and hydrogen. However, both 
products can be produced by coal gasification through technically 
proven methods. This article deals with one of the commercially 
proven gasification processes--the Kopper Totzek process. In this 
process, almost all solid fuels can be gasified, regardless of their 
chemical and physical a. The fuel is fed into the gasifier in 
the form of dust. Gasification takes place in the shortest period of 
time, at high temperatures. A summary of the most important data 
needed for economic evaluation of the process is given to facilitate 
an initial cost estimate of the products to be produced. 5 refs. 


47854 Manufacture of hydrogen from coal. Tsaros, C.L.; Arora, 
J.L.; Burnham, K.B. (Inst. of Gas Tech., Chicago). Int. J. Hydrogen 
Energy; 2: No. 1, 41-42(1977). 

As part of a study for the conversion of coal to fluid fuels, we 
have developed three process designs for the conversion of Montana 
subbituminous coal to hydrogen based on three different gasifier 
technologies: 1. Koppers-Totzek suspension gasification; 2. U-GAS 
fluidized-bed gasification; 3. Fluidized Steam-Iron Process. For the 
comparison with methane from coal, a fourth design, based on the 
HYGAS Process, has been prepared. Nominal plant capacities are 
250 billion Btu/day of product gas. Overall plant efficiencies for 
conversion of coal to major gaseous products plus by-products are: 
Koppers-Totzek 57.0 percent; U-GAS 66.4 percent; Steam-Iron 62.6 
percent (Includes 18 percent by-produce electricity); HYGAS 74.0 
percent. Product liquefaction requirements are presented. Capital 
and operating costs (mid-1974) are presented for U-GAS and 
HYGAS. With coal at $0.30/million Btu, prices for hydrogen and 
methane are $2.17 and $1.77/million Btu. Methane is more attractive 
in both efficiency and cost. 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 47118, 47148, 47854 


47855 Natural gas versus other raw materials for bulk hydrogen 
production. Doelman, J.; Hoskin, P.; Timmins, C. pp 16p., Paper 
IGU/F4-76 of In Thirteenth world gas conference. London; Interna- 
tional Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The two basic modern methods of bulk hydrogen production, 
namely steam reforming and partial oxidation are discussed. Capital 
costs, feedstock and fuel, and utilities consumptions, to a common 
basis, are given for these processes. A very brief treatment of 
possible coal-based processes for bulk hydrogen production follows: 
indicative capital costs, feedstock and fuel, and utilities consumptions 
are given to enable rough judgements to be made. A method of 
assessing the premium value of natural gas over the alternative raw 
materials is presented. Using the capital cost and utilities data re- 
ferred to, a general premium value of natural gas is established and 
tabulated for a range of capital-related charges, and for a number of 
alternative raw material costs. In the discussion, some intangible 
factors such as security of supply, and possible variations in natural 
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gas quality, in a given gas grid, are mentioned, and the need for close 
liaison between the Gas Company and large-scale user is identified. 


PARTIAL OXIDATION PROCESSES 
REFER ALSO TO CITATION(S) 47855 


47856 Hydrogen generating system. Hamrick, J.T.; Rose, L.C. 
US Patent 4,024,912. 24 May 1977. Filed date 29 Jan 1976. 16p. 

A partial oxidation process and system for burning crude oil 
with just enough oxygen in a gas generator to convert all of the 
carbon to carbon monoxide to form carbon monoxide and free 
hydrogen are claimed. Water or steam is added and the gas water 
reaction carried out over an iron base catalyst to produce carbon 
dioxide and more hydrogen. Atomizing means is provided for atom- 
izing the oil with steam for injection into the gas generator. In 
hydrocarbon recovery operations, the carbon dioxide and hydrogen 
are passed through a turbine for cooling while performing work. 
The gases from the turbine are passed through a first cooler; com- 
pressed by a compressor; and then applied to a second cooler which 
liquifies the carbon dioxide for separation from the hydrogen. The 
hydrogen is then conveyed to a downhole gas generator. 10 claims, 6 
figures. 


STORAGE 


CHEMISORPTION 


47857 (ORO—4952-77-1) Hydrogen storage preparation of the 
hydride phase TizFe/sub x/M/sub 1-x/H;. Annual summary report, 
June 1, 1975—May 31, 1976. Adkins, C.M. III. (Virginia Univ., 
Charlottesville (USA)). Mar 1977. Contract EY-76-S-05-4952. 135p. 
Dep. NTIS, PC A07/MF AOl. 

The following conclusions were reached. A phase forms from 
fine grained alloys in the vicinity of the stoichiometry, TizFe, which 
indexes as cubic with an 11.30 +- 0.01 Angstrom cell edge. A phase 
can be formed close to the TizFe stoichiometry by addition of a third 
element, and that phase will react with hydrogen. The Engel-Brewer 
correlation successfully predicted the composition, TieX-II-4, which 
formed in the E9; structure. The application of the Engel-Brewer 
correlation to the FeTi model has suggested that the reaction of 
hydrogen with FeTi is governed by the effects of the interaction of 
hydrogen with the electronic structure of the alloy. (LK) 


TRANSPORT 


REFER ALSO TO CITATION(S) 47613 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 47839 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 49138 


47858 (N—77-10032) LHe airport requirements study. Final 
report, Sep 1975—Feb 1976. Brewer. G.D. (Lockheed-California 
Co., Burbank (USA)). Oct 1976. Contract NAS1-14137. 202p. 
(NASA-CR—2700; LR—27581). NTIS, PC A10/MF AOI. 

A preliminary assessment of the facilities and equipment 
which will be required at a representative airport is provided so 
liquid hydrogen LH2 can be used as fuel in long range transport 
aircraft in 1995-2000. A complete facility was conceptually designed, 
sized to meet the projected air traffic requirement. The facility 
includes the liquefaction plant, LH2, storage capability, and LH2 
fuel handling system. The requirements for ground support and 
maintenance for the LH2 fueled aircraft were analyzed. An estimate 
was made of capital and operating costs which might be expected for 
the facility. Recommendations were made for design modifications 
to the reference aircraft, reflecting results of the analysis of airport 
fuel handling requirements, and for a program of additional technol- 
ogy development for air terminal related items. (Auth) 


47859 (N—77-10033) Exploratory study to determine the inte- 
grated technological air transportation system ground requirements of 
liquid-hydrogen-fueled subsonic, long-haul civil air transports. Final 
report. (Boeing Commercial Airplane Co., Seattle, Wash. (USA). 
Dept. of Preliminary Design). Sep 1976. Contract NAS1-14159. 
176p. (NASA-CR—2699; D—6-75775). NTIS, PC A0O9/MF AOI. 
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Prepared in Cooperation with United Airlines and Air Prod- 
ucts and Chemicals, Inc. : ; 

A baseline air terminal concept was developed which permit- 
ted airlines and the airport to operate JP- or LH2-fueled aircraft at 
common terminal gates. The concept included installation of a 
hydrogen liquefaction and storage facility on airport property, as 
well as the fuel distribution system. The capital investment and 
hydrogen-related operating costs to the airlines were estimated. 
(Auth) 


PROPERTIES 


47860 (COO—3166-21) Void trapping of hydrogen in sintered 
iron. Wong, K.C. (Cornell Univ., Ithaca, N.Y. (USA). Materials 
Science Center). Sep 1976. Contract EY-76-S-02-3166. 86p. (MSC— 
2804). Dep. NTIS, PC A05/MF AOl1. 

Thesis. 

The effect of void trapping of hydrogen in iron was studied 
using the gas-phase permeation technique. Iron membranes of con- 
trolied void density, varying from 92% to 98% were prepared by 
press and sintering of electrolytic iron powder. The presence of 
internal voids showed no effect on the steady state flux of hydrogen 
through the membrane. The effective diffusivity, obtained by the 
time lag method, increased with the increase of input hydrogen 
partial pressure. This disagreement with the prediction of the theory 
in literature was explained by the existence of hydrogen in both the 
diatomic gaseous form and as adsorbed hydrogen. This explanation 
was further confirmed by examining the dependence of trapped 
hydrogen concentration with pressure. The linear dependence of 
trapped hydrogen concentration in voids with external hydrogen 
partial pressure for samples of 96%, 94% and 92% dense were given 
respectively by C/sub g/ = (1.5 +- 0.2) x 10° P + (3.2 +- 0.5) x 
10** atoms of H/c.c. C/sub g/ = (2.1 +- 0.6) x 10'°P + (1.7 +- 0.5) 
x 10" atoms of H/c.c. C/sub g/ = (4.5 +- 0.3) x 10° P + (6.5 +- 
0.2) x 10° atoms of H/c.c. The discrepancy between the reported 
values and the values predicted by theory was explained by the 
poisoning of some of the voids by surface oxides. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 49022 


PROPERTIES 
REFER ALSO TO CITATION(S) 47478, 47588, 47870 


47861 (BM-RI—8029) Chemical flame inhibition using molecular 
beam mass spectrometry. Reaction rates and mechanisms in a 0.3 
percent CF;Br inhibited methane flame. Biordi, J.C.; Lazzara, C.P.; 
Papp, J.F. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh 
Mining and Safety Research Center). 1975. 46p. of Mines, Washing- 
ton, DC. 

Composition profiles for atomic, radical, and stable species, as 
well as temperature and area expansion ratio profiles, have been 
determined for a nearly stoichiometric CH4-O2-Ar flame and one to 
which 0.3 percent CF3Br inhibitor had been added. Net reaction rate 
profiles were calculated for all the observed species. For the normal 
flame, these and the mole fraction profiles gave rate coefficient 
information about the elementary reactions in the methane flame, for 
example, CH; + O* yields HxCO + H, ks = 1.05 x 10'*cm* mole™'! 
s~' for 1,550 less than or equal to T less than or equal to 1,725°K; 
CO + OH yields CO. + H, ke = 4.7 x 10" for 1,350 less than or 
equal to T less than or equal to 1,750°K. Comparison between the 
inhibited and normal tiame showed that [H] and [CHs] were signifi- 
cantly reduced at the lower temperatures in the inhibited flame even 
though in the hot gas region the [H], [OH], and [O] were essentially 
the same in both flames. The CF;Br disappears very early in the 
flame, relative to the fuel, and the reaction primarily responsible for 
its disappearance is H + CF 3Br’ yields HBr + CFs, where kz: is 
found to be 2.2 x 10" exp(-9460/RT) for 700 to 1,550°K. Reaction of 
the inhibitor with methyl radicals provides for the relatively small 
amounts of CHsBr observed, but eH, + Bre yields CHsBr + Br 
must also occur. The HBr formed reacts rapidly with H atoms to 
form He and Br, but the reaction is soon “balanced” in the flame as 
may be demonstrated by calculation of the equilibrium constant at 
various temperatures. The fluorocarbon fragment produced in reac- 
tion also reacts rapidly, in part with methyl radicals to give the 
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observed elimination product CH2CF2. Later in the flame, above 

~ 1,400°K, F2CO is formed from the reaction CH2CF2 + O"* yields 

F,2CO + CHe and kis ~1.5 x 107° at 1,600°K. The rather slow decay 

of carbonyl fluoride is attributed to reaction with H atoms according 

— -_ F.2CO + H yields HF + FCO and FCO + H yields 
+ , 


47862 Equation for the calculation of the viscosity coefficient of 
liquid hydrocarbons of the methane series. Sokolov, S.N. (Moscow 
Aviat Inst im. S. Ordzhonikidze, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 7, 18(1976). (In Russian). 

An equation is derived which expresses the dependence of 
viscosity on temperature, offers a good generalization of scattered 
experimental data, and permits calculation of this value for higher 
temperatures. 


47863 Some questions of the theory of the pyrolysis of methane 
and possible mechanisms of the formation of soot. Lavrov, I.V. (All- 
Union Sci Res Inst of Gas Util, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 2, 84-90(1976). 

This paper gives a theoretical idea of the mechanism of the 
pyrolysis of methane, including the formation of benzoza™ pyrene 
and possible mechanisms of the formation of carbon black. 7 refs. 


47864 (UCRL-Trans—11218) Mechanism for the reaction of 
sulfur dioxide with methane. Vilesov, N.G.; Biba, A.D.; Rasput’ko, 
V.M.; Skrikpk, V.Ya.; Levchuk, N.N. Translated from Khim. Tekh- 
nol. (Kiev); No. 3, 3-7(1976). 14p. Dep. NTIS, PC A02/MF AO1. 

The reaction of sulfur dioxide and a hydrocarbon, for exam- 
ple, methane, is a series of successive chemical reactions. The 
thermal decomposition of the hydrocarbon is the first stage of the 
process. In the second stage of the process, the products of the 
thermal decomposition of the hydrocarbon and sulfur dioxide react. 
The result is that water, sulfur and atomic carbon are formed. In the 
third stage of the process, the carbon reacts with sulfur to form 
carbon disulfide. This reacts with water to form hydrogen sulfide 
and carbon dioxide. Consequently, the hydrogen sulfide is the prod- 
uct of a subsequent reaction, creating the last, fourth stage of the 
reaction. A simplified diagram of the reaction is given. 


47865 Development of forced-draught burners with large turn- 
down ratio for various fuel gases. Rawe, R. (Gaswaermeinstitut, 
Essen). pp 19p., Paper IGU/E8-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

Despite the widespread use of natural gas, several reasons 
(e.g., peak shaving by synthetic natural gas containing a high hydro- 
gen share) warrant continued interest in forced-draught burners 
which can burn liquefied petroleum gases and hydrogen rich fuel 
gases apart from natural gas. To solve flame stability problems 
(flash-back or flame-lift), a burner head was developed incorporating 
a mixing system based on a turbulent diffusion flame stability model 
which avoids the problems connected with the combustion of differ- 
ent fuel gases. By a reduction of the heat input, a large turn-down 
ratio is obtained. Modifications of the mixing system accommodate 
various flame lengths and colors (blue or yellow). Due to the 
application of standard burner elements (swirl vanes etc.), the new 
burner heads can be used in mass-produced burner jackets without 
any design changes. The experimental studies of a prototype burner 
made in accordance with DIN standard 4788 (forced-draught 
burners) showed excellent flame stability and a large turn-down 
ratio, while the pressure drop across the burner remained low. The 
production of carbon monoxide (CO) and nitrogen oxides (NO/sub 
x/) was far lower than required by present regulations. A final test of 
the new burner heads in a standard burner jacket according to DIN 
4788 proved the results of the tests on the prototype burner. 


47866 Modified parameters for the Redlich-Kwong equation of 
state. Kato, M.; Chung, W.K.; Lu, B.C.Y. (Univ of Ottawa, Ont). 
Can. J. Chem. Eng.; 54: No. 5, 441-445(Oct 1976). 

Two new parameters are proposed for the Redlich-Kwong 
equation of state. They are developed for pure components at TSless 
than equivalent to$ST$sub c$ with emphasis placed on the application 
of the Redlich-K wong equation to vapor-liquid equilibrium studies. 
The proposed parameters reflect the departure from the experimen- 
tal T$sub c$ and P$sub c§ values, and are related to the conventional 
parameters. Calculated critical isotherms of pure propane and hydro- 
gen by means of the proposed method and two methods available in 
the literature are compared and discussed. Applicability of the 
proposed new parameters and mixing rules is demonstrated by the 
correlation of vapor-liquid equilibrium data for five binary systems 
at thirty-two isothermal conditions and by the prediction of the 
triple-values dew-point curve for the methane-n-butane mixtures. 21 
refs. 
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47867 PVT study of trifluoromethane by the Barnett method. 
Waldram, K.L.; Fauske, H.K.; Bankoff, S.G. (Argonne Natl Lab, 
Ill). Can. J. Chem. Eng.; 54: No. 5, 446-450(Oct 1976). 

PVT data for trifluoromethane were obtained by means of a 
three-reservoir Burnett cell. Compressibility factors corresponding 
to seven isotherms (0, 25, 50, 75, 100, 150 and 200$degree$C) were 
obtained experimentally, encompassing pressures up to 16.5 MPa 
(2,400 psia). Second and third virial coefficients were calculated for 
these seven temperatures, and parameters for the Stockmayer poten- 
tial functions were obtained. The degree of molecular association for 
trifluoromethane was evaluated by the procedure proposed by Lam- 
bert and co-workers. Enthalpy and entropy of dimerization were 
also estimated. 23 refs. 


47868 Application of the Benedict-Webb-Rubin equation to meth- 
ane and propane at low temperatures. Hernandez M, R.; Acosta G, R. 
(Inst Mex del Pet, Mexico City). Rev. Inst. Mex. Pet.; 8: No. 4, 68- 
75(Oct 1976). (In Spanish). 

The relationship between the Benedict-Webb-Rubin (BWR) 
equation of state and the density and temperature is analyzed to 
evaluate and compare the various modifications to this equation 
proposed in literature. Liquefied methane, propane, and two binary 
methane and propane mixtures have been selected for this analysis. 
The basic validity of the original BWR equation governing the 
density and temperature has been demonstrated for the cryogenic 
region; the only modification required is the determination of the 
numerical values of its eight low-temperature parameters. 16 refs. 


47869 Sensitivity analysis of a mechanism for methane oxidation 
kinetics. Boni, A.A.; Penner, R.C. (Science Applications, Inc., La 
Jolla, CA). Combust. Sci. Technol.; 15: No. 3-4, 99-106(1977). 

A sensitivity test procedure developed by Shuler and co- 
workers for obtaining systematic estimates of the sensitivity of the 
solution of coupled sets of non-linear differential equations to vari- 
ations in parameters is applied to a 23-equation methane oxidation 
mechanism. The sensitivity method is based on varying each rate 
constant sinusoidally with a specific frequency assigned to each rate 
constant over an arbitrary range. The results are Fourier analyzed to 
determine quantities which measure the uncertainty in the solution as 
well as the individual contributions from each rate constant. By 
application of this procedure, we obtain estimates for the sensitivity 
of species concentrations of reactants, products and free radicals 
which occur in the CH;—O2—Ar system subject to a simultaneous 
variation of all rate coefficients over a +- 50 percent uncertainty 
range. Results are presented for a stoichiometric reaction of the 
CH.,—O.—Ar system at 2000°K for a time corresponding to igni- 
tion. It is found that of the 23 reactions (plus their reverse) included 
in the mechanism, only about 5 to 7 reactions (depending on the 
species in question) strongly affect the concentration of that species. 
For the specific case of the O-atom concentration, it was found that 
our six most sensitive reactions include the five reported previously 
by Bowman in the Fifteenth Symposium (International) on Combus- 
tion. For the +-50 percent variation in rate constants, deviations are 
found from the mean concentration ranging from approximately 3 to 
approximately 71 percent, depending on species. 


PREPARATION 


47870 Initial experiences in the supply and utilsation of substi- 
tute natural gas. Cribb, G.S.; Harris, J.A. (British Gas Corp., 
London). pp 25p., Paper IGU/E2-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

In order to meet peak loads and, in the long term, to maintain 
a supply of Family 2 gas when reserves of naturai gas are depleted, it 
has been necessary to develop methods of manufacturing substitute 
natural gas (SNG). The aim is, generally, to produce gas as economi- 
cally as possible, but the limited tolerance of the general population 
of appliances to changes in gas properties places constraints on the 
range of gases acceptable for distribution. Laboratory work has 
indicated the range of gases that may be considered interchangeable 
with North Sea gas on existing appliances. Field experience has 
confirmed that acceptable SNG's can be produced. Gases of moder- 
ate hydrogen content have been found to cause effects, such as 
sooting of non-aerated burners, not revealed during appliance testing 
on the present IGU test gases. Proposed new test gases, designed to 
represent the practical SNG’s more closely, are discussed. Some 
modification of appliance test procedures is required. 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 47076 
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47871 (SAND—76-0342) Multi-parameter characterization of 
deactivation in a flame-sprayed Raney nickel methanation catalyst. 
Mullendore, A.W.; Houston, J.E.; Lieberman, M.L.; Haynes, W.P. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 1976. Contract 
EY-76-C-04-0789. 32p. Dep. NTIS, PC A05/MF AO1. 

The results of a preliminary characterization study of a flame- 
sprayed Raney nickel methanation catalyst under development by 
the Pittsburgh Energy Research Center are presented. A number of 
recently developed surface sensitive techniques, as well as conven- 
tional analyses, are applied to the definition of structural and compo- 
sitional features of the catalyst and to the identification of deactiva- 
tion processes. The roles of surface contamination, annealing and 
sintering of the nickel particles, and aluminum oxide barrier forma- 
tion are discussed. 


47872 Report of the committee on production of manufactured 
gases. pp 152p., Paper IGU/B-76 of In Thirteenth world gas confer- 
ence. London; International Gas Union (1976). (In English and 
French) 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The work of the committee is reported in sections on re- 
search, interchangeability of SNG with natural gas, SNG from coal, 
conversion of oil to SNG, utilization of shale oil, and gas purifica- 
tion. (JRD) 


47873 Metal clusters in catalysis. X. A new Fischer—Tropsch 
synthesis. Demitras, G.C.; Muetterties, E.L. (Cornell Univ., Ithaca, 
NY). J. Am. Chem. Soc.; 99: No. 8, 2796-2797(13 Apr 1977). 

A new Fischer-Tropsch synthesis is reported in which a 
catalytic hydrogenation of carbon monoxide yielded a set of alipha- 
tic hydrocarbons with ethane the primary reaction product. Reac- 
tions rates at 180°C and 1-2 atm were relatively high with average 
turnover times of about 10-15 min. The catalyst or catalyst precursor 
was tetrairidium dodecacarbonyl, Irs4(CO)h2. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 47964, 48092 


47874 — = testing and for 
gas. Johnson, R.D.; Altmann, R.S. (to NRG 
£1026.355. 31 May 1977. Filed date 30 Jun 1975. 14p. 


at approximately zero gauge pressure. 
drawn from the well at no more than about the maximum 
al rate. 21 claims, 8 figures. 


47875 (PB—261091) Aah eee of solid waste and 
to methane. Hitte. S.J. (Environmental Protection 
.). Office of Solid Waste 


A . Washington. D.C. (USA 
urea Jul 1975. 17p. (EPA—S30/SW-159). NTIS, 
A02/MF AOI 

The primary objective of this report is to evaluate the 


tial for processing organic wastes (solid waste and sewage 
using a controlled anaerobic digestion process for the purpose of 
ag seme 


waste materials. De Renzo, 


DP Park Ridge. J: Noyes Dua Corp. (1977. 9p 
Technological information based 


crops. Each ee ES Ge cae 
al The government reports used in assembling the information are 
tabulated and their accessibility given (JSR) 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 47853. 49136 


BEST COPY AVAILABLE 
REPRODUCTION 
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PREPARATION 


47877 Drying ethanol with triethylene glycol. Miroshnikov, 
A.M.; Shigarova, Z.G.; Rikhterman, D.L. Sov. Chem. Ind. (Engl. 
Transl.); 8: No. 12, 922-924(Nov 1976). 

Translated from Khim. Prom-st.(Moscow); No. 11, 890- 
892(1976). 

An industrial method for dehydrating ethanol synthetic by 
extractive rectification using triethylene glycol as the separation 
agent is described. In a continuously operating packed column 
(height 19 m, diameter 1 m, PT sean with 15 x 15 mm rings to a 
height of about 12 m) 98 to rcent ethanol is produced with an 
alcohol input of 750 to 950 ray and triethylene glycol feed rate of 
1200 to 1400 kg/h. The triethylene glycol is recovered batchwise. 


CHEMICAL SYNTHESIS 


47878 Basic concepts in SNG production from petroleum prod- 
ucts. Hebden, D.; King, W.E.H.; Timmins, C. (British Gas Corp., 
London). pp 17p., Paper IGU/B2-76 of In Thirteenth world gas 
conference. London; International Gas Union (1976). 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern ireland (UK) (7 Jun 1976). 

See CONF-760681—. 

The process route chosen for the manufacture of SNG from 
petroleum fractions depends on a number of factors. These include 
the capital cost and thermal efficiency of the plant, the cost of 
feedstock and fuel, and the specification of the final gas. But of prime 
importance is the anticipated annual load factor, since this deter- 
mines the relative importance of capital and operating charges. The 
complex interplay between these factors is discussed. The a 
steam —— process with its low capital cost, simplicity, and 
high t I efficiency is shown to be the obvious choice for 
sup} pplying gas for peak loads, and also in other situations where 
suitable feedstock can be made available. Generally, to meet more 
continuous demands for gas, the more costly non-catalytic hydroge- 
nation and steam-oxygen gasification processes have to be consid- 
ered as they allow heavier, cheaper and more abundant petroleum 
fractions to be used. The benefits to a Gas Company of operating a 
combination of different plants to allow a wide range of feedstocks 
to be gasified are indicated. 


47879 Low-temperature synthesis of methanol at a pressure of 
300 kg/cm’. a. con Gee Londen Yu.V.; Visloguzova, V.S. Sov. 
Chen Ind. (Engl. Transl.); 8: No. 11, 845- 847(Nov 1976). 

Translated from Khim. Prom-st.(Moscow); No. 11, 813- 
816(1976). 

The synthesis of methanol on the copper-containing catalysts 
SNM-2, NTK-2 and NTK-6 is investigated on a direct-flow test unit 
having a catalyst volume of 20 cm®*. It is shown that SNM-2 is the 
most active and low temperature capable catalyst. Its maximum 
yield approaches 85 t/(m* . day). The d of the yield of 
SNM-2 on the synthesis parameters and on the operating time is 
determined. 


PREPARATION FROM WASTES OR BIOMASS 


47880 Distillery effluent treatment in the Brazilian National 
Alcohol Programme. Jackman, E.A. (Jackman’s Economic and Tech- 
nical Services Ltd., Leigh-on-Sea, Eng.). Chem. Eng. (London); No. 
319, 239-242(Apr 1977). 

Brazil's National Alcohol Program was legislated to produce 
ethanol from the fermentation of suitable agricultural products. The 
alcohol is to be used initially as a blending component for gasoline 
and then as a chemical feedstock. Typical effluents from the distill- 
eries and the fermentation techniques used are described. The silage 
treatment methods being studied for disposal of the distillery ef- 
fluents are direct use as a  tertilizer to the soil, evaporation to a syrup 
with or without incineration, anaerobic digestion for methane 
eration. and fungal biomass production. feasibility of cut of 
these methods is discussed. (JSR) 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 47371 


PROPERTIES 


47881 Catalytic decomposition 
nese oxides. I. Use of the electrode poten’ ly : 
Tsyrul‘nikov, P.G. (Inst. of Catalysis, Novosibirsk, USSR). Kinet. 
Catal. (USSR) (Engl. Trausl.); 17: No. 3, 537-543(1976). 

Translated from Kinet. Katal.; 17: No. 3, 618-625(1976). 
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It has been ascertained by use of electrode potential measure- 
ments that the degree of oxidation of the surface of manganese 
oxides (8-MnO2, B-Mn2Os3, 8-MnsO0,, and MnO) varies markedly in 
——_ peroxide. Moreover, a rearrangement of the surface layer 
crystal structure takes place. On prolonged treatment with hydrogen 
peroxide, an identical steady state of the surface is established for all 
of the oxides, which is characterized by the very same electrode 
potential value. On the basis of the results obtained, the decomposi- 
tion of hydrogen peroxide includes stages of catalyst oxidation- 
reduction. In the nonsteady region, diffusion equalization of the 
compositions of the surface and bulk of the oxides exerts a consider- 
able effect on the course of the process. 


47882 Catalytic decomposition of hydrogen peroxide on manga- 
nese oxides. II. A study of the kinetics of the decomposition process. 
Sadykov, V.A.; Tsyrul’nikov, P.G. (Inst. of Catalysis, Novosibirsk, 
USSR). Kinet. Catal. (USSR) (Engl. Transl); 17: No. 3, 544- 
550(1976). 

Translated from Kinet. Katal.; 17: No. 3, 626-633(1976). 

The kinetic parameters of the decomposition process of hy- 
drogen peroxide on manganese oxide have been determined in the 
concentration wage 0.03 to 1 N and the temperature range 1.5 to 
42°C; the effect of pH on the rate of decomposition has been studied 
(pH 2 to 10); and the change in catalyst activity upon repeated 
treatment with the very same hydrogen peroxide sample has been 
investigated. A lelism has been noted between the change in 
electrode potentials of the oxides and their catalytic activity. Corre- 
lations between the amount of active oxygen on the surface of the 
oxides and their catalytic activity are discussed, and an explanation 
of the compensation effect is proposed. 


47883 Catalytic decomposition of ammonia. Sokol'skii, D.V.; 
Kuzora, T.V.; Kozin, L.F.; Shcherbak, A.I. (Inst. of Organic Cataly- 
sis and Electrochemistry, Alma-Ata, USSR). Dokl. Chem. (Engl. 
Transl.); 230: No. 1-3, 597-599(Sep 1976). 

Translated from Dokl. Akad. Nauk SSSR, 230: No. 3, 620- 
622(Sep 1976). 

The activity of Group 8 metals deposited on aluminum oxide 
in the decomposition of NHs into nitrogen and hydrogen was 
investigated at 400 to 506°C in a flow system. On all the catalysts 
investigated the decomposition is virtually a first-order reaction with 
respect to NHs. Ru is the most active catalyst and Pt, Pd, and Fe are 
the least active. The catalytic activity was correlated with the 
crystal structure and lattice parameters of the metals. The apparent 
activation energies were calculated. (JSR) 


PREPARATION 


47884 Simulation of and extended Hueckel calculations on sur- 
face complexes in the synthesis of ummonia on iron. Gagarin, S.G.; 
Lygina, I.A.; Zholnerun, G.A. (Inst. of Mineral Fuels, Moscow). 
Kinet. Catal. (USSR) (Engl. Transi.); 17: No. 3, 532-536(1976). 

Translated from Kinet. Katal.; 17: No. 3, 612-617(1976). 

The results of a quantum-chemical calculation on possible 
intermediates from nitrogen and hydrogen chemisorbed on the sur- 
face of iron, which is simulated by a five-atom cluster, is described. 
The reaction mechanism of ammonia synthesis on the basis of a 
comparative analysis of the energy of stabilization of the chemis- 
orbed complexes and the bond orders are discussed. 


47885 Comparison of technological processes for ammonia syn- 
thesis. Britina, G.A.; Aizenbud, M.B.; Mikhailova, S.A.; Chesno- 
— V.M. Sov. Chem. Ind. (Engl. Transl.); 8: No. 11, 877-880(Nov 
1976). 

Translated from Khim. Prom-st.(Moscow); No. 11, 842- 
844(1976). 

Using a complex mathematical model, optimization is done at 
the design stage for three ammonia production systems (having one, 
two, and three stage ammonia condensation) for 4 to 5 variables. It is 
established that in the 100 to 200 kg/cm? range the system having 
three stage condensation is preferable, in the 200 to 300 kg/cm 
range, the two-stage condensation system and at 300 to 450 .g/cm’, 
the one-stage condensation system is preferable. At the accepted 
price level for raw material, energy and equipment, the ammonia 
synthesis system using one-stage condensation at high pressure is the 
most efficient. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 49006, 49022, 49119 


47886 Energy recovery from municipal refuse. Marx, A. (GKN 
Birwelco Ltd., Halesowen, Eng.). Chem. Eng. (London); No. 313, 
601-604(1976). 
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Incineration of municipal and industrial wastes is a common 
practice in Europe, and the increasing calorific value of the refuse 
has made heat recovery economically viable. The recovered heat 
can be used for district a and heting, power generation, or 
production of process steam. The European practice in these areas 
are briefly compared with British practice. The economics of incin- 
eration combined with heat recovery are also considered. (JSR) 


47887 Process for treating municipal wastes to produce a fuel. 
Livingston, A.D. (to Guaranty Performance Co., Inc.). US Patent 
4,026,678. 31 May 1977. Filed date 17 Dec 1975. 8p. 

A method for converting wastes, particularly municipal solid 
wastes, into usable low cost fuel is provided which yields discrete, 
substantially self-sustaining fuel pellets which can be easily shipped 
and stored in bulk and used by utilities or factories as a replacement 
for coal or other hydrocarbon fuels. The method includes the steps 
of pulping and fiberizing collected solid wastes followed by air 
convection drying and pelletizing thereof within relatively narrow 
temperature and moisture ranges which have been found to be 
especially conducive to the production of dense, self-sustaining fuel 
pellets. Treatment in this manner causes the fibrous organic materials 
such as paper and cloth in the collected wastes to serve as a type of 
adhesive binder for holding the pelletized product together and 
minimizing undesirable high volume, low density fines in the prod- 
uct. In the preferred process, the waste materials are treated continu- 
ously and a fraction of the resultant fuel is returned to the process 
for use in powering the process dryer. 11 claims, 1 figure. 


GASEOUS WASTE FUELS 


REFER ALSO TO CITATION(S) 49022 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 48937, 48943 


RESOURCES AND AVAILABILITY 


47888 Electricity for Guatemala. Part I. Gaertner, 
M.; Morariu, S. (Lahmeyer International, Frankfurt/Main, Ger.). 
Int. Water Power Dam Constr.; 29: No. 5, 45-51(May 1977). 

In establishing the electricity supply plan for Guatemala, a 
complete survey of the country’s hydroelectric resources was under- 
taken. A total of 240 hydro projects was studied, and alternative 
types of plant considered in each case. The general method for 
assessing the supply plan is described, from the initial assessment of 
the country’s potential to the actual project definition stage. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 48821 


47889 Calculations of surge chamber oscillations, Pehrson, R. 
(Norsk a Oslo). Int. Water Power Dam Constr.; 29: 
No. 5, 25-28(May 1977). 

In calculating the oscillations arising from the operation of 
surge tanks, a number of differential equations have been developed 
taking into account the effects of friction. One aspect of the treat- 
ment is to change the constraints from those of velocity/time to 
those of energy/pressure. 


47890 (AD-A—038302) Ice regime of hydroelectric station pipe- 
lines. Bogoslovskiy, P.A. (Cold — Research and Engineering 
Lab., Hanover, N.H. (USA)). Feb 1977. Translation of Gosenergoiz- 
dat. (CRREL-TL—605). 138p. NTIS, PC AO1/MF AOI. 

Question of the ice regime of pipelines is examined. Condi- 
tions favorable for ice formation in water supply lines are analyzed. 
Methods of quantitatively calculating the probabie thickness of the 
ice layer that forms on the inside surface of the pipe walls are 
suggested. Means of combatting the harmful consequences of inter- 
om are evaluated. The temperature regime of the water moving 
through the pipes is considered and certain concepts are given 
regarding the icing phenomena that occur in water turbines. The 
book is intended for engineer-hydraulic technicians working in the 
field of designing, operating and investigating hydroelectric stations. 


47891 (AD-A—038303) Calculation of temperature fields in con- 
crete hydraulic structures. Plyat, Sh.N. (Cold Regions Research and 
Engineering Lab., Hanover, N.H. (USA)). Apr 1977. Translation of 
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Energiya (USSR). (CRREL-TL—615). 544p. NTIS, PC A23/MF 
AOl. 


Methods are presented for calculation of the temperature 
fields in concrete water engineering structures during the period of 
construction and of use. The book is intended for scientific workers 
and engineers--hydraulic engineers and hydroelectric power engi- 
neers--and may also be useful for teachers and students in these 
specialty areas. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 47934, 50123 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 48175, 48983, 49008, 49009, 
49014, 49016, 49017 


47892 (CONF-760522—) Solar energy in Pittsburgh: a look at 
reality and prospects. Peters, W.C.; Mulvihill, J.W. (eds.). (Energy 
Research and Development Administration, Pittsburgh, Pa. (USA). 
Pittsburgh Energy Research Center). 25 May 1976. 185p. Dep. 
NTIS, PC A09/MF AOI. 

From Symposium on solar energy in Pittsburgh; Seago 
Pennsylvania, United States of America (USA) (25 May 1976). 

Separate abstracts were prepared for the 9 papers presented. 
One of the 9 papers was selected for EAPA. (WHK) 


47893 (CONF-760522—, pp 8-27) ERDA overview. Peters, W.C. 
25 May 1976. 

From Symposium on solar energy in Pittsburgh; age 
Pennsylvania, United States of America (USA) (25 May 1976). 

In Solar energy in Pittsburgh: a look at reality and prospects. 

The ERDA organization is briefly discussed, and information 
on the ERDA solar budget is presented. Some of the more important 
and interesting projects in the ERDA solar energy program are 
discussed. (WHK) 


47894 (CONF-770404—) Conference on establishing the solar 
energy regional network. (Midwest Research Inst., Kansas City, Mo. 
(USA)). 1977. 78p. Dep. NTIS, PC A0S/MF AO1. 

From Conference on establishing solar energy regional net- 
on Denver, Colorado, United States of America (USA) (26 Apr 
| , 

A premise of the conference was that a regionally diversified 
effort is the most effective way to encourage widespread use of solar 
energy; ERDA and the Solar Energy Research Inst. (SERI) have 
been working in that direction. In the first paper, Regionalization 
and the SERI Network, Don Kornreich reviews the plan to establish 
four regions—the West, the North Central, New England, and the 
Southeast. Next, Walter Jenkins, ERDA, presented a discussion, 
Regional Planning Grants. Dr. Henry Marvin, ERDA, discussed 
SERI as it relates to the national solar energy program. The meetin; 
concluded with the following papers: The Solar Energy Researc 
Institute—Its Mission and Plans, by Dr. Paul Rappaport, Director, 
SERI; and Regional Considerations in Solar Energy Research, by 
Dr. Michael Noland, Deputy Director, SERI. Extensive discussions 
followed each presentation. (MCW) 


47895 (DSE/4033—1) Survey and analysis of small business and 
minority business enterprise participation in solar energy procurement 
activity. (Energy Research and Development Administration, Wash- 
ington, D.C. (USA). Div. of Solar Energy; TechMatics Corp., Falls 
Church, Va. (USA)). Feb 1977. Contract EG-77-C-01-4033. 29p. 
Dep. NTIS, PC A03/MF AOI. 

The findings of a survey of Small Business and Minority 
Business Enterprise participation in Solar Energy Programs as a 
result of procurement actions by the Energy Research and Develop- 
ment Administration, Division of Solar Energy, and subcontract 
actions by Solar Energy prime contractors for Fiscal Year 1976 and 
the Transition Quarter (FY76 and TQ) are presented. Also, informa- 
tion about awards made to Small Business/Minority Business Enter- 
prise (SB/MBE) by other Federal —— during the same period 
is provided. The primary findings of this survey indicate that $6.7 
million of a total $94.3 million Solar Energy outlay, for FY76 and 
the TQ, was allocated to Small Business in the form of prime 
contracts. Another $16.6 million was subcontracted to Small busi- 
ness/minority business enterprise (SB/MBE) by Solar Energy Prime 
contractors during this period. This represents a total of $23.3 
million Solar Energy dollars contracted and subcontracted to SB/ 
MBE'’s or 24.7 percent of the $94.3 million Solar Energy outlay 
during FY76 and the TQ. (WHK) 
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47896 (LA—6637-C, pp 83-88) Solar energy happenings in other 
countries. de Winter, F. (Altas Corp., Santa Clara, CA). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

Recent changes in energy costs have made solar energy 
appear to offer a viable alternative in many parts of the world. R and 
D programs in solar energy have hence been started in many nations 
to see if the apparent potential of solar energy can be realized. R and 
D programs and other activities in solar energy are discussed for a 
number of nations. 


47897 Sharing the Sun: solar technology in the seventies. Volume 
9. Socio-economics and cultural. Contains sections 14 and 18. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 321p. (CONF-760842—P9). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ge Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

A separate abstract was prepared for each of the 25 papers for 
inclusion in ERDA Energy Research Abstracts (ERA). Fourteen of 
the abstracts are included in Energy Abstracts for Policy Analysis 
(EAPA). (WHK) 


47898 In building design and solar energy research and 
standards, Holton. J.K. (National Bureau of Standards, Washington, 
DC). pp 74-82 of In — Sun: solar technology in the 
seventies. Volume 9. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

An extensive program of solar energy research and standards 
development has been undertaken by the National Bureau of Stan- 
dards in support of the national effort to expedite the introduction of 
solar usage. The communication between researchers and the build- 
ing community, who will utilize the products of this research, is of 
critical importance for effective conduct of this program. This oof 
examines a number of the programs being conducted at S, 
identifies the intended user groups, and describes some of the paths 
of communication that are being used. It is hoped that a clearer 
understanding of the research/user linkage will lead to more effec- 
tive communication between those working in the field. 


47899 Sharing the sun: solar technology in the seventies. Volume 
1. International and U.S. Programs, solar flux. Contains sections 20, 
21, 22, 2. Boeer, K.W. (ed.). Cape Canaveral, FL; American Section 
of the International Solar Energy Society (1976). 390p. (CONF- 
760842—P1). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar nog Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

A separate abstract was prepared for each of the 34 papers 
presented. Seventeen of the abstracts are included in Energy Ab- 
stracts for Policy Analysis (EAPA). (WHK) 


47900 Solar energy programmes of the United Nations System. 
Chatel, B. (United Nations, New York). pp 30-36 of In Sharing the 
sun: solar a in the seventies. Volume 1. Boeer, K.W. (ed.). 
Cape Canaveral, ; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P1. 

The United Nations System is conducting programs for the 
application of science and technology to development. Solar energy 
applications are of particular relevance to the economic and social 
a of the developing countries. Some of the programs current- 
y undertaken in the United Nations System are reviewed, particular- 
ly in the United Nations, UNESCO, WMO, UNIDO, the regional 
economic commissions, the global projects, UNEP, the Office for 
Technical Co-operation, and the financial institutions. 


47901 Present state and perspective of solar energy applications 
in Mexico, Mayer, E.R. (National Univ. of Mexico, Mexico City). pp 
37-57 of In Sharing the sun: solar technology in the seventies. 
Volume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7: 2—P1. 

Geographical and climatological conditions in relation to the 
population — are reported. A forecast of the energy consum 
tion and of the availability of non-renewable resources shows t 
necessity of developing alternative energy sources. The potential of 
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solar-energy applications is analyzed, and the present state of re- 
search and development in the different Mexican institutions is 
reported. 


47902 Overview of Canadian activities in renewable energy re- 
sources. Cockshutt, E.P. (National Research Council, Ottawa, 
Canada). pp 79-82 of In Sharing the sun: solar technology in the 
seventies. Volume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF. 760842—P1. 

The Canadian federal government program in energy R/D is 
outlined, with particular emphasis on departmental responsibilities 
and current priorities. The renewable-energy programs are examined 
as a subset of the complete program, noting in particular the short- 
term priorities in the solar-based activities. Interactions at the inter- 
national level and at the provincial level are sketched. 


47903 NSF solar energy programs in transition. Spuhler, H.A. 
(National Science Foundation, Washington, DC). pp 101-105 of In 
Sharing the sun: solar technology in the seventies. Volume 1. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 

A brief history of the development of National Science Foun- 
dation programs in solar energy research is presented. The rationale 
of the Research Applied to National Needs program is discussed in 
the context of solar energy applications. The inter-relationships 
between the National Science Foundation and the Energy Research 
and Development Administration are outlined, and the transfer of 
solar energy research activities is described. The restructuring of 
Foundation energy research activities and the nature of some new 
program thrusts are presented. 


47904 American program for the utilization of solar energy. A 
survey. Arch. Energiewirtsch.; 31: No. 1, 7-14(Jan 1977). (In German). 

1 tab.; 3 refs. 

The survey article gives an introductory outline on the 
change arising in the US energy research policy favouring the use of 
solar energy, lists the various possible uses and specifies the related 
financial support granted by congress for research and investments. 
The subsequent statements deal with the present state of research 
and development, the planning, problems and prospects for an 
economically purposeful realization of the various possible uses. 


RESOURCES AND AVAILABILITY 


REFER ALSO TO CITATION(S) 47899, 47947, 48009, 48010, 
48041, 49006 


47905 (AD-A—038271) Production engineering measure for high 
range Geiger Mueller tube. Final report May 74-Sep 76. Lehnert, 
R.W. (LND, Inc., Oceanside, N.Y. (USA)). Sep 1976. Contract 
DAABO05-72-C-5869. 109p. NTIS, PC A06/MF AOI. 

See also report dated Mar 74, AD-A—027403. 

This program is an investigation of the proper techniques 
employed to provide stable, predictable performance GM tubes for 
use as the high range detector of the AN/VDR-1. The techniques 
include special cathode and anode surface treatment to prevent 
secondary emissions and resultant spurious counts (instability). All 
testing has been completed during this reporting period. The tests 
prove the units to be completely stable and meet all the requirements 
of the specification. 


47906 (CONF-760522—, pp 28-42) Weather statistics for Pitts- 
burgh. Jacoby, P.F. 25 May 1976. 

From Symposium on solar energy in Pittsburgh; Pittsburgh, 
Pennsylvania, United States of America (USA) (25 May 1976). 

In Solar energy in Pittsburgh: a look at reality and prospects. 

Meteorological data for Pittsburgh, Pennsylvania, for 1975 
are tabulated. Average and extreme temperatures, precipitation in 
inches, relative humidity, wind data, average sky cover, average 
station pressure, and other daia are given. A compilation of mean 
daily solar radiation (in Langicys) for several sites in the U.S. is 
presented. Also, maps of the US are given that indicate mean annual 
total hours of sunshine, mean monthly and annual a of 
possible sunshine, and mean daily solar radiation for July and Janu- 
ary. (WHK) 


47907 (DSE/1024—1) Listing of solar radiation measuring 
equipment and glossary. Carter, E.A.; Greenbaum, S.A.; Patel, A.M. 
(Alabama Univ., Huntsville (USA). Center for Environmental and 
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Energy Studies). Jul 1976. Contract NAS-8-31293. 54p. (ERDA/ 
NASA/31293—76/3). Dep. NTIS $4.50. 

This report is organized to list and provide all available 
information about solar radiation measuring equipment which are 
being manufactured and are available on the et. The list is in 
tabular form and includes sensor type, response time, cost data and 
comments for each model. A cost code has been included which 
shows ranges only, due to price fluctuations and because some 
manufacturers are reluctant to publish their prices. In some instances 
a price is given for a particular date, but this is subject to change at 
the manufacturer's or dealer’s discretion. An equipment vs. cost 
matrix for that equipment for which cost information is available is 
presented. Diagrams of insolation and basic instruments used in the 
measurement of solar radiation are included. A form has been 
designed to provide a complete profile and intended applications for 
each model of wep oie on the market. This form was developed 
during the course of the research period to standardize and organize 
all pertinent data for potential use in a published catalog. To further 
extend the information presented in the listing, an address list is 
provided. Every manufacturer included in the equipment listing is 
identified with an appropriate address. Any additional information 
not included in the listing may be obtained by contacting the 
manufacturer. A Glossary of Solar Radiation Terms frequently used 
with solar radiation measurement and equipment is included. 


47908 (LA—6637-C, pp 7-16) Solar radiation and the atmo- 
sphere. Yellott, J.I. (Arizona State Univ., Tempe). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

For many years, ASHRAE (the American Society of Heat- 
ing, Refrigerating and Air-Conditioning Engineers) has been deeply 
interested in solar radiation, since much of the cooling load for 
modern buildings comes from the sun. A procedure has been devel- 
oped for estimating clear day direct and diffuse insolation on hori- 
zontal and tilted surfaces which has been in use for more than a 
decade with excellent correlation between computed and actual 
cooling loads. Tabulated values for solar position angles (altitude 
and azimuth) and incident angles for a wide variety of surfaces have 
also been developed. This paper describes the manner in which this 
information has been developed and lists some of the uses to which it 
can be put. Suggestions are also included for estimating the actual 
insolation which may be wey ae in any location where data are 
tos ne on the percentage of possible sunshine and the extent of 
cloud cover. 


47909 (PB—266010) Final report on phase i of solar radiation 
atmospheric transmission research. Technical memo. Lerfald, G.M.; 
Derr, V.E.; Pueschel, R.F.; Hulstrom, R.L. (National Oceanic and 
Atmospheric Administration, Boulder, Colo. (USA). Wave Ao yo 
tion Lab.). Jan 1977. 162p. (NOAA-TM-ERL-WPL—18). NTIS, 
A08/MF AO1. 

Prepared in cooperation with Martin Marietta Corp., Denver, 
Colo. Denver Div. 

This report is separated into three parts. Part I reviews the 
overall work program and states conclusions and recommendations. 
Part II is a detailed analysis of solar photometric data collected on 
two days; a summer day (August 7) with relatively large amount of 
atmospheric water — and some aerosol content, and a winter day 
(December 9), which had clear dry conditions. Part II results 
demonstrate the utility of using spectral data to differentiate between 
absorbing components and the importance of having additional data 
(cloud condition data) when attempts are made to estimate direct 
irradiance values from total hemispherical (pyranometer) data. Part 
III discusses the potentials of satellite data for estimating incident 
solar irradiance. 


47910 Calculation of the direct component of natural cylindrical 
illuminance. Nuretdinov, Kh.N. (Tashkent Polytech Inst im. Abu 
Baikhana Beruni, Uzb SSR). Geliotekhnika; No. 5, 58-64(1976). (In 
Russian). 

A method is presented for the calculation of the direct 
component of the natural cylindrical illuminance of a room from a 
certain sky sector. 


47911 Monitoring the solar resource. Koomanoff, F.A. (Energy 
Research and Development Administration, Washington, DC). pp 
210a-210j of In Sharing the sun: solar technology in the seventies. 
Volume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ~~ Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. ! 

An overview of the Energy Research and Development 
Administration planned insolation data network is described. The 
design of this network is predicated on an analysis and definition of 
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user requirements. Research and analysis projects covering data 
collection, forecasting and extrapolation are presented 


47912 Climatology of available solar energy for Canada. Hay. 
J.E. (Univ. of British Columbia, Gua pp 211-225 of in 
Sharing the sun: solar technology in the seventies. Volume 1. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
eee Inc.; CONF. 700842 —-P — Canada (15 Aug 1976). 

ONF-7 

The t term “available” i‘ used here to stress the necessity to 
consider the radiative input on non-horizontal as opposed to hori- 
zontal surfaces since it is shown that in the mid-winter months there 
is a large relative difference in the radiation environment of a surface 
which is horizontal and one which is steeply sloping and south- 
facing. Data for eight southern Canadian locations are analyzed to 
show optimum collector orientation (tilt and aspect) and the sensitiv- 
ity to deviations from the optimum. Without long-term storage it is 
appropriate to optimize for mid-winter situations. The ultimate value 
in available solar energy is determined by using a “tracking” surface 
and this configuration shows little improvement over a steeply 
sloping south-facing surface in mid-winter. Information on the three 
components of the shortwave radiation incident upon such non- 
horizontal surfaces is presented and the result of increasing the 
reflectivity of the ground immediately in front of the collector is 
shown to be a substantial increase in the total short-wave radiation. 


47913 Solar radiation data base development based on bright 
sunshine data. Smith, G.E. (Univ. of Calgary, Alberta). pp 226-237 of 
In Sharing the sun: solar technology in the seventies. Volume 1. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society ( 1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
a Inc.; tn ee — Canada (15 Aug 1976). 

ONF-760 

feed methods a ‘available for computing approximate 
total solar radiation based on measured hours of bright sunshine or 
observed cloud cover. These methods attempt to use a single analyt- 
ical relation of the form: q/qo = a + b t/T or something equally 
simple. The approach taken is to develop a matrix of formulae based 
on the statistical analysis of about 40,000 simultaneous measurements 
of direct, diffuse and total radiation and sunshine data. The data was 
classified according to the bright sunshine recorded and solar alti- 
tude for a given hour and each class of data (132 in all) was then 
analyzed for correlations. The correlation formulae were then stored 
in matrix form and applied to other sunshine data to produce a 
direct/diffuse radiation data set which is statistically, as likely to 
have occurred, as that which actually occurred. 


47914 Distribution of direct and total solar radiation availabil- 
ities for the USA. Boes, E.C.; Hall, 1.J.; Prairie, R.R.; Stromberg, 
R.P.; Anderson, H.E. (Sandia Labs., Albuquerque, NM). RP 238-263 
of In Sharing the sun: solar technology in the seventies. Volume 1. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
a, & Inc.; pee —— Canada (15 Aug 1976). 

The aa long-term U.S. solar radiation data base with rea- 
sonable geographic coverage is the total-horizontal data recored by 
the National Weather Service. Since most solar collectors will not be 
horizontal, designers will need to know the availabilities of solar 
radiation to different types of both flat-plate and concentrating 
collectors in various orientations. A project to determine the geo- 
=. distributions of these availabilities by month on a mean daily 

is is in progress. The data base consists of hourly total-horizontal 


readings for 26 U.S. locations for the years 1958-1962. Maps and 
tables showing the availability of direct-normal radiation by month 
for the U.S. are presented. The results indicate that there is more 
direct solar energy than has been generally believed; direct-normal 
radiation availability generally exceeds total-horizontal availability 
by about 60% in the winter. 


47915 Solar spectrum at typical clear weather days. Boer, K.W. 
(Univ. of Delaware, Newark). PP 264-285 of In Sharing the sun: 
solar technology in the seventies. Volume 1. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar “4 Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 19 

See CONF-7 2—PI1. 

The solar spectrum in the range of 300<A< 1500nm is given 
for five typical clear weather days. These days are selected to 
represent typical seasonal conditions in respect to airmass water 
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vapor, ozone, and turbidity. Present data are reviewed, and specific 
conditions are selected. The spectral distribution of the irradiance is 
given for the direct component, the scattered skylight, the total flux 
on a horizontal surface, and the flux on an inclined surface normal to 
the direct beam. 


47916 Characteristics of clear sky normal incidence solar insola- 
tion measured with the RG2 filter. Sadler, G:W. (Univ. of Alberta, 
Edmonton). pp 288-297 of In Sharing the sun: solar technology in 
the seventies. Volume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar ee Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar nna. Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See CONF-760842—P1. 

The fraction of the normal incidence insolation above the 630 
millimicron wavelength is measured with the RG2 filter. This frac- 
tion is about 60 percent at 60 degrees solar altitude, slowly increases 
to about 67 percent at 20 degrees altitude and then increases rapidly 
to about 80 percent as the altitude decreases to 5 degrees. Expressing 
the fraction as a function of optical air mass produced a linear —_ 
of relationship. The apparent attenuation coefficient had a =~ 
0.17 to 0.28 for the energy below 630 millimicron, a range of 0 
0.12 for the energy above 630 millimicron and for the total spectrum 
the range was 0.07 to 0.17. Average monthly values of attenuation 
coefficient, apparent irradiance at air mass zero and energy are 
reported. 


47917 Correlation equation for hourly diffuse radiation on a 
horizontal surface. Orgill, J.F.; Hollands, K. G. T. (Univ. of Waterloo, 
Ont.). pp 298-306 of In Sharing the sun: solar technology in the 
seventies. Volume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ——- y Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 

An analysis of hourly diffuse radiation on a horizontal surface 
is presented and an equation is recommended to determine the 
hourly ratio of diffuse-to-total radiation received in a horizontal 
surface. The results of the new correlation equation are compared 
with earlier equations with recommendations made as to its use with 
solar energy computer simulation programs. 


47918 Pyranometer data: automation improves accuracy, reduces 
cost. Hewitt, H.C. Jr.; Tu “wa D.M. (Tennessee Tech. Univ., Cooke- 
ville). pp 307-313 of In =a the sun: solar technolo y in the 
seventies. Volume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Saney Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ar 8 Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See CONF-760842—P1. 

An electronic integration form for fone, one hourly 
radiation data on a horizontal surface is presented. is 
compared with the presently used methods. The results are im- 
proved accuracy and reduced cost. This system also has the ability 
to easily provide integration over shorter time periods. 


47919 Insolation data for solar energy conversion derived from 
satellite measurements of earth radiance. Thekaekara, M.P. (NASA/ 
Goddard Space Flight Center, Greenbelt, MD). PP 313-328 of In 
1. the sun: solar ome y in the seventies. Volume 1. Boeer, 

ed.). Cape Canaveral, FL; American Section of the Interna- 
oul Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar my Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See CONF-760842—P1. 

Detailed knowledge of the irradiance of the Sun at ground 
locations is essential for the design and evaluation of solar energy 
conversion systems. The primary source of such data is the global 
network of weather stations. Such stations are often too far aj and 
for most locations the data available are only daily total irradiance or 
monthly averages. Solar energy conversion “an poor require insola- 
tion data with considerably higher geo grap! and temporal reso- 
lution. Meteorological satellites gather routinely extensive data on 
the energy reflected and scattered into space by the Earth-atmo- 
sphere system. A a has been initiated to use such data for 
deriving ground insolation for energy conversion. Some of the 
preliminary results of this program are discussed. 


47920 Extraterrestrial solar po by ag from the 
NIMBUS 6 satellite. Hickey, J.R. Cone y Lab., Inc., Newport, RI); 
Griffin, F.J.; Hilleary, D.T.; Howell, H.B. pp 329-337 of In S 

the sun: solar technology in the seventies. Volume 1. Boeer, K. 

(ed.). Cape Canaveral, FL; American Section of the naa 
Solar Energy Society (1976). 
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From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 

Solar irradiance measurements both total and in spectral 
subdivisions have been accomplished for more than one year. The 
total solar irradiance had a value of 1392 Wm~? shortly after launch. 
This was higher than the value of 1370 Wm~? which was expected 
by approximately 1.6%. A recent rocket flight employing a match- 
ing sensor as well as three types of absolute radiometers gave results 
showing the true value to be closer to 1370 Wm~*. The spectral 
values obtained show a better agreement with values of Labs and 
Neckel than with other solar curves. No definite relationship vari- 
ation with solar activity has been established as yet. The period was 
characteristic of a very quiet sun. 


47921 Seasonal distribution of the incoming solar radiation in 
Mexico. Hernandez, E.A. (Univ. of Mexico, Apartado Postal). pp 
259-268 of In Sharing the Sun: solar technology in the seventies. 
Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Mg Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P10. 

The seasonal distribution of the mean daily solar global 
radiation in Mexico obtained by the author's results of a related 
paper is discussed and compared with the seasonal distribution of the 
incoming solar radiation for the northern hemisphere obtained by 
Lewis and London. Excesses of global radiation were found: +29% 
in spring, +21% in summer, +33% in autumn, and 41% in winter, 
with respect to the whole hemisphere. Within the latitudinal belt in 
which Mexico is located, the computed latitudinal seasonal distribu- 
tion of global radiation is in good agreement with the corresponding 
averaged measured values. 


47922 Experimental and theoretical studies on solar energy for 
energy conversion. Thomas, A.P.; Thekaekara, M.P. (NASA/God- 
dard Space Flight Center, Greenbelt, MD). pp 338-355 of In Sharing 
the sun: solar technology in the seventies. Volume 1. Boeer, K.W. 
(ed.). Cape Canaveral, FL; American Section, International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; big Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 

The results of investigations made experimentally and theo- 
retically to evaluate the various parameters that affect the amount of 
solar energy received on a collector surface are presented. Measure- 
ments were made over a long period of time using both pyranometer 
and pyrheliometer. Computation of spectral and total irradiance at 
ground level have been made for a large variety of combinations of 
atmospheric parameters for ozone density, precipitable water vapor, 
turbidity-coefficients and air mass. A study of the air mass as a 
function of irradiance measured at GSFC, and comparison of the 
data with the computed values of total direct solar irradiance for 
various parameters indicate that turbidity changes with time of the 
day; atmospheric opacity is less in the afternoon than in the morning. 


47923 Determination of average ground reflectivity for solar col- 
lectors. Hunn, B.D.; Calafell, D.O. II. (Los Alamos Scientific Lab., 
NM). pp 356-362 of In Sharing the sun: solar technology in the 
seventies. Volume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section, International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; baa I Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 

A systematic method is presented for the determination of 
average ground reflectivities for solar collectors which view a wide 
variety of landscapes. The method is based on photographs of 
representative landscapes taken with an 8-mm, 2.8 Fisheye Nikkor 
lens used to simulate the field of view seen by a tilted flat-plate 
collector. Results are reported for an application of the method to 12 
representative winter landscapes. An average ground reflectivity of 
0.6-0.7 is determined to be accurate for most rural landscapes in 
winter where snow cover is predominant, except for locations adja- 
cent to open bodies of water where a considerably lower reflectivity 
is obtained. For urban areas in winter the range of ground reflectiv- 
ity is 0.16-0.49, depending greatly upon the landscape composition. 


47924 Results from circumsolar radiation measurements. 
Grether, D.F.; Hunt, A.; Wahlig, M. (Univ. of California, Berkeley). 
pp 363-368 of In Sharing the sun: solar technology in the seventies. 
olume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion, International Solar Energy Society (1976). 
From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 
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See CONF-760842—P1. 

Circumsolar radiation results from small-angle scattering of 
direct sunlight from atmospheric aerosols with dimensions on the 
order of, or greater than the wavelength of light. An instrument was 
developed to provide mesurements of circumsolar radiation as a 
function of angular distance from the sun and wavelength, for 
various atmospheric conditions, geographic locations, and times of 
year. These measurements are necessary to predict accurately the 
performance of solar thermal conversion systems using focusing 
collectors, and to determine whether pyrheliometer data are ade- 
quate for estimating this performance. Sample data are presented for 
two geographic locations. 


47925 Methods for est‘mating total flux in the direct solar beam 
at anytime. Vant-Hull, L.... (Univ. of Houston, TX). pp 369-375 of 
In Sharing the sun: solar technology in the seventies. Volume 1. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section, Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; bg Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 

Most models used for estimating available solar beam energy 
are relatively cumbersome to use because they consider the detailed 
spectral character of the attenuation process. If such information is 
not of interest, several short tabulations giving the direct beam 
intensity for a few elevation angles are available. Such tabulations 
due to Allen, Moon and Gates were fitted with analytic functions. 
These functions may be easily evaluated for any solar elevation (and 
in one case, as a function of precipitable water overhead). The 
resulting functions fit most of the tabulated data to about +-1/2 
percent +-5 w/m?, allow convenient interpolation between the 
tabulated points, and are designed to behave reasonably under ex- 
trapolation. 


47926 Calculation of monthly average insolation on tilted sur- 
faces. Klein, S.A. (Univ. of Wisconsin, Madison). pp 376-389 of In 
Sharing the sun: solar technology in the seventies. Volume 1. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section, International 
Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; be a Canada (15 Aug 1976). 

See CONF-7 2—P1. 

Several simplified design procedures for solar energy systems 
require monthly average meteorological data. Monthly average daily 
totals of the solar radiation incident on a horizontal surface are 
available. However, radiation data on tilted surfaces, required by the 
design procedures, are generally not available. A simple method of 
—s the average daily radiation for each caiendar month on 
surfaces facing directly towards the equator has been presented by 
Liu and Jordan. This method is verified with experimental measure- 
ments and extended to allow calculation of monthly average radi- 
ation on surfaces of a wide range of orientations. The results are 
presented in analytic and in tabular form for latitudes ranging from 
25° to 55°, surface azimuth angles of +-45°, and for collector slopes 
within the range of practical interest. 


47927 Measurement of solar radiation. Bahm, R.J. (to Rho 
Sigma Corp.). US Patent 4,015,116. 29 Mar 1977. Filed date 20 Oct 


1975. 4p. 

This solar radiation measuring system records the integral of 
total solar radiation over a given period of time, and also records the 
periods during that time when the sun was obscured by clouds or 
other objects. The measurement of the integral of solar radiation 
includes all spectral components of the solar spectrum from the 
ultra-violet through the infrared. The design of the device is such 
that readout is simple and complex data reduction is unnecessary. 5 
claims, 6 figures. 


ECONOMICS 


REFER ALSO TO CITATION(S) 47897, 47972, 48035, 48036, 
48037, 48043, 48044, 48045, 48047, 48071, 48073, 48075, 49015 


47928 (LA—6637-C, pp 316-322) Daylight utilization in passive 
solar systems using life cycle cost-benefit analysis. Griffith, J.W. (KG 
Associates, Dallas). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). ° 

In Passive solar a and — , 

Proper evaluation of the benefits of daylighting based on Life 
Cycle Cost-Benefit Analysis can be the determining factor in wheth- 
er or not a passive solar heating and cooling system is cost effective. 
Well designed daylight reduces electric energy requirements and 
may be two to four times more effective in visual productivity. 
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Furthermore, each footcandle of daylight saves approximately three 
times the electric energy it takes to produce a footcandle of electric 
energy in source energy due to generation and transmission losses. 
Many of the design problems of daylighting are similar to those in 
heating and cooling. However, daylight cannot be stored directly, 
but can be utilized effectively on overcast days. It is, therefore, 
necessary to use Life Cycle Cost-Benefit evaluations to permit 
tradeoffs of unlike benefits to design for energy conservation and 
productivity. 


47929 Payback of solar systems. Boeer, K.W. (Univ. of Dela- 
ware, Newark). pp 1-17 of In Sharing the Sun: solar technology in 
the seventies. Volume 9. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar | Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

A variety of solar conversion systems is studied in a dynamic 
economical model in which the real cost of energy inflates. Payback 
times and dates of probable market entries are estimated. A distribut- 
ed system to convert solar energy into heat and electricity in direct 
proximity to the consumer (Solar One System) is economically 
attractive even for solar cells with well below 10% conversion 
efficiency when these can be installed in flat plate collectors for less 
than $20/m2, in addition to the collector cost. 


47930 Incentives and barriers to the development of solar energy. 
Bezdek, R.H.; Maycock, P.D. (Energy Research and Development 
Administration, Washington, DC). pp 64-73 of In Sharing the Sun: 
solar technology in the seventies. Volume 9. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

Existing significant barriers to the widespread commercializa- 
tion of solar energy and the appropriate incentives necessary to 
overcome them are of increasing importance. if solar energy is to 
make a meaningful contribution to this nation’s quest for energy 
independence, the significant economic, technological, and institu- 
tional constraints to the utilization of solar energy systems must be 
identified and rank-ordered, and cost-effective incentive programs 
must be devised to overcome these. Upon close examination, howev- 
er, the solar "barriers and incentives’ (B and I) problem becomes 
quite complex. The major objectives of this paper are to: (1) present 
a general overview of the solar barriers and incentives problem, (2) 
develop a conceptual framework for analysis of the many issues 
involved, (3) summarize, where appropriate, some of the empirical 
results available pertaining to these issues, and (4) describe in brief 
the U.S. Energy Research and Development Administration 
(ERDA) program being developed to address critical solar barriers 
and incentives issues. 


47931 Energy and economic analysis of three actual solar energy 
projects: architectural, building management, and contractor interrela- 
tionships. Fleming, W.S. (ASHRAE, Manlius, NY); Sweetser, D.A. 
46-60 of In Sharing the Sun: solar technology in the seventies. 
olume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 

This paper discusses the manner in which economic, social, 
and technological considerations of solar energy were applied to 
heating and cooling systems relative to: building type; the capital, 
operating, and maintenance costs; and the procedure by which 
various HVAC and solar systems were specified. The projects were 
initiated by Hull Hazard, Inc. ——- contractor) for a factory 
facility in Syracuse, NY; Dr. William Busacker, Director of Herki- 
mer Board of Cooperative Educational Services, for an occupational 
educational facility, 43 mi. west of Albany, NY; and Spigel-Carter- 
Zinkl-Herman (architects) for the Brandon Junior High School, 
Virginia Beach, VA. Annual energy consumption was simulated 
with the Singer Company's “SEE” program to provide an energy 
and economic comparison of the aforementioned projects. 


47932 Climate maintenance contracting: bridging the confidence 
gap in the solar market. Dayton, D.S. (Technical Development 
Corp., Boston). pp 61-78 of In ——— the Sun: solar technology in 
the seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P 10. 
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A novel contracting scheme is described for building custom- 
er confidence in solar-energy installations while establishing a de- 
pendable distributor network for manufacturers. The economics or 
technology of solar energy applications are not discussed. 


47933 Solar economics in Illinois. Barfield, E.F.; Casella, A.J. 
(Sangamon State Univ., Springfield, IL). pp 165-170 of In Sharing 
the Sun: solar technology in the seventies. Volume 10. Boeer, K.W. 
(ed.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P 10. 

This paper is a continuation of a study initially funded by the 
Student-Originated Studies Program, National Science Foundation. 
The student-originated study compared operating costs for houses 
utilizing conventional fuels for heating, cooling, and hot water with 
identical houses that utilize solar energy for the same purpose. In 
that study, three different-sized houses were considered at six differ- 
ent locations in Illinois. Solar insolation data were gathered or 
calculated for each location. Heating, cooling, and hot water load 
were calculated for each house along with solar system performance 
utilizing five different-sized solar systems. Yearly operating costs for 
the solar-equipped houses were calculated, based upon a 20-year life 
cycle, 8% interest rate, and an $8 per square foot collector cost. The 
additional analysis presented in this paper includes heating, cooling 
and hot water systems and heating and hot water systems only. The 
economic analysis is expanded to include collector costs of $8, $10, 
and $12 per square foot. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 47930, 47967, 47972, 48094, 49859 


47934 (ERDA—116(Vol.8)) Balanced program plan. Volume 8. 
Analysis for biomedical and environmental research. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 1976. Con- 
tract W-7405-ENG-48. 77p. Dep. NTIS, PC A05/MF AO1. 

The Balanced Program Planning (BPP) effort was initiated by 
the Division of Biomedical and Environmental Research (DBER) of 
ERDA to identify and develop a research plan for investigating the 
environmental impacts associated with energy technologies being 
developed by ERDA. “Environmental Impacts” is taken here to 
refer to pollutants, health effects, ecological effects, socioeconomic 
and long-term impacts. As defined for the BPP effort, solar energy 
includes tidal and hydroelectric as well as the more usual categories 
of solar thermal conversion, photovoltaic conversion, wind energy 
conversion, ocean thermal conversion, bioconversion, and heating 
and cooling of buildings. The tides are, of course, more properly 
considered lunar. Narrative descriptions of the solar energy conver- 
sion categories are given. Included are discussions of the technologi- 
cal approaches, planned timescales for development, and potential 
environmental concerns. The Program Units that are proposed as 
the basis of the DBER Balanced Program Plan are given. In the 
interests of brevity and credibility only program units for those 
environmental effects that are related to technologies under active 
development, and that are judged to be — for DBER 
———- research are included. Program Units for research on 
what are generally considered to be the positive environmental 
impacts of solar energy, the avoidance of the well-known deleterious 
impacts of existing non-solar sources of energy, are not 
included.Research on such positive (i.e., avoidance of negative) 
impacts of solar energy is not included because the assessment of the 
negative impacts to be avoided by the use of solar technologies must 
be researched individually for each of the non-solar energy technol- 
Ogies. Instead, the assessment of the impacts of the solar energy 
alternative are given so that the benefits of energy scenarios includ- 
— technologies can be correctly assessed in cross-technology 
studies. 


SOLAR ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 49013 


(PB—262450) Photochemical conversion of solar ° 


energy 

Semi-annual progress 1 Jan—30 Jun 1976. Lichtin, N.N 

(Boston Univ., Mass. (USA). Dept. of Chemistry). 28 Oct 1976. 31p. 

ey ee NTIS, PC A03/ 
AOl 


See also PB—246156. Prepared in cooperation with Exxon 
Research and ow ers | Co., Linden, N.J. Corporate Research 
Solar Energy Conversion Univ. 
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Ohmic resistance of the SnO2 electrode of the iron-thionine 
(TH+) TI-TL SnO2/Pt cell was shown to contribute to current 
losses. Voc of the cell varies linearly with log (white light intensity) 
up to at least 60 mW/sq cm while Isc varied linearly with light 
intensity up to approximately equal to 30 mW/sq cm. Cyclic voltam- 
metry showed that SnO> is selective for the TH(+)/TH3(+) couple 
in 50v/v% aq. CHsCN. EFB and charge density of SnO2 electrodes 
are approximately equal to 0.0V vs. SCE and 10 to the 19th power - 
10 to the 20th power/cc, respectively. Thin TiOz layers reduced 
with Hz at 600C provide a promising selective anode for the iron- 
TH(+) cell. Cd2SnO, deposited on quartz is a promising transparent 
cathode. Reduction with Hz at 400C improved power output charac- 
teristics of the SnOz electrode by more than 50% and increased the 
reversibility of the dye couple at this electrode. Toluidine blue 0 
shows photogalvanic activity comparable to that of TH(+). Sub- 
stantial sensitization to the blue of the photogalvanic activity of 
TH(+), methylene blue and azure A have been demonstrated for a 
number of dyes, of which Rhodamine 6G is the most effective 
sensitizer. Sensitization is more than twice as effective with 25 
micrometers as with 80 micrometers electrode separation. Power 
output in white light has been increased by as much as 5.8 fold by 
sensitization. The dependence of the composition and kinetics of 
decay of the photostationary state of acidic iron-TH(+) solutions on 
solvent anions and initial concentrations of solutes has been mea- 
sured and correlated with rates of elementary reactions. Sensitization 
increases the photostationary concentration of leucothiazine. 


47936 Photoassisted redox processes at n-type semiconductor 
electrodes. Wrighton, M.S.; Ellis, A.B.; Bolts, J.M.; Kaiser, S.W. 
(Massachusetts Inst. of Tech., Cambridge). Prepr., Div. Pet. Chem., 
Am. Chem. Soc.; 22: No. 2, 533-534(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

Results are presented on the stabilization of certain n-type 
semiconductor photoelectrodes which are unstable to photoanodic 
dissolution. Quenching the photoanodic dissolution by competitive 
interfacial electron transfer is shown to be a viable approach. This 
can be done by electrolyte additives, and some such additives and 
performance of some stable photoelectrode/electrolyte systems are 
tabulated. (DLC) 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 47929, 47976, 47981, 48135 


47937 (AD-A—038096) Energy programs at the Hopkins Uni- 

versity applied physics laboratory. Quarterly report Oct-Dec 76. 

(Johns Hopkins Univ., Silver Spring, Md. (USA). Applied Physics 

—_o 1976. Contract N00017-72-C-4401. 38p. NTIS, PC A03/ 
AOl. 

This volume contains a record of the activities of the Applied 
Physics Laboratory in the development of energy sources and 
energy storage methods. The larger number of articles describe APL 
activities that assist the Planning Office of the Division of Geother- 
mal Energy (DGE) of ERDA. Efforts in this field are concentrated 
on resource assessment and utilization in DGE Region 5 (the states 
east of the Rocky Mountains, excluding Texas and Louisiana). The 
other sections describe three efforts: design of a Community Annual 
Storage Energy System, developmental work on polycrystalline 
silicon solar cells, and design and experimental work on a system to 
use Ocean thermal energy. 


47938 (ERDA/JPL/1012—77/1) Low-Cost Silicon Solar Array 
Project quarterly report-2, July 1976—September 1976. (Jet Propul- 
sion Lab., Pasadena, Calif. (USA)). 1976. Contract NAS-7-100. 172p. 
Dep. NTIS, PC A08/MF AOI. 

The potential for future widespread use of photovoltaic sys- 
tems for the generation of electric power was the motivation for the 
establishment, in January 1975, of the Photovoltaic Conversion 
Program by ERDA's Division of Solar Energy. The Program's 
activities are planned to develop and to promote the use of photo- 
voltaic systems to such an extent that the private sector will produce 
and utilize cost-competitive photovoltaic systems. As part of the 
ERDA Program, the Low-Cost Silicon Solar Array Project 
(LCSSAP) was established in January 1975. The project objective is 
to develop the national capability to produce low-cost, long-life 
photovoltaic arrays at a rate greater than 500 megawatts per year 
and a price of less than $500 per kilowatt peak by 1986. The array 
performance objectives include an efficiency greater than 10% and 
an operating lifetime in excess of 20 years. The approach is to reduce 
the cost of solar cell arrays by ..nproving solar array manufacturing 
technology and by increasing solar array production capacity and 
quantity. Forty-three contracts have been awarded to date, to indus- 
trial firms and university and independent laboratories for experi- 
mental work, process development and analysis, technology assess- 
ment, and the production of solar-array modules. Approximately 42 
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kW of state-of-the-art modules have been delivered; contracts have 
been issued and design development has begun for 130 kW of 
moderately advanced modules. Efforts of the LCSSA Project are 
organized into an Analysis and Integration Task, four Technology 
Development Tasks--covering the areas of Silicon Material, Large 
Area Silicon Sheet, Encapsulation, and Automated Array Assem- 
bly--and a Large Scale Procurement Task, an Engineering Task, and 
an Operations Task. Research findings are discussed, and project 
planning is outlined. 


47939 (ERDA/JPL/954328—76/6) Studies of encapsulation 
materials for terrestrial photovoltaic arrays. Fifth quarterly progress 
report, September 16, 1976—December 15, 1976. Carmichael, D.C. 
(Battelle Columbus Labs., Ohio (USA)). 27 Dec 1976. Contract 
NAS-7-100-954328. 40p. Dep. NTIS $4.00. 

Present efforts in Study 3, entitled “Evaluation of Test Meth- 
ods and Properties of Candidate Encapsulation Materials,” are con- 
cerned primarily with evaluation of the properties of candidate 
encapsulation materials and processes which have been identified. 
Specifically, cover materials for modules, and adhesives for bonding 
cells to cover materials and for bonding cover materials to other 
encapsulation-system components, are being screened in environ- 
ments including UV radiation, temperature cycling, and high rela- 
tive humidity. Results of the evaluations to date are described. These 
efforts include investigations of both polymeric and glass encapsula- 
tion materials. Efforts this quarter in Study 4, entitled Development 
of Accelerated and Abbreviated Testing Methods for Predictin, 
Performance of Encapsulation Materials Over a 20-Year Lifetime,” 
were concerned primarily with analyzing methods for discrimination 
among test methods with regard to precision, sensitivity, and cost. 
The background and procedures for such discrimination are dis- 
cussed and examples are given. 


47940 (ERDA/JPL/954355—76/4) Large area silicon sheet by 
EFG. Fourth quarterly report, October 1—December 31, 1976. Morri- 
son, A.D.; Ravi, K.V.; Hari Rao, C.V.; Surek, T.; Bliss, D.F.; 
Garone, L.C.; Hogencamp, R.W. (Mobil Tyco Solar Energy Corp., 
Waltham, Mass. (USA)). 15 Dec 1976. Contract NAS-7-100-954355. 
Tip. Dep. NTIS, PC A04/MF AO1. } 

During this reporting period, 5 cm wide ribbons, some with 
no measurable residual stress, have been grown at speeds up to 5 
cm/min. The relationship between residual stress and system vertical 
temperature gradient was further defined. The problems associated 
with the purity of the ribbons are being investigated. The influence 
of light on the recombination characteristics of defects in the ribbons 
has been investigated. Procedures and results are reported. 


47941 (ERDA/JPL/954372—77/1) Chemical vapor deposition 
growth. Quarterly report No. 3. Ruth, R.P.; Manasevit, H.M.; John- 
son, R.D.; Moudy, L.A..; Simpson, W.I.; Yang, J.J. (Rockwell 
International Corp., Anaheim, Calif. (USA). Electronics Research 
Div.). Jan 1977. Contract NAS-7-100-954372. 72p. Dep. NTIS, PC 
A04/MF AO1. 

The purpose of the contract is to explore the chemical vapor 
deposition (CVD) method for the growth of Si sheet on inexpensive 
substrate materials. The work is carried out at the Rockwell Elec- 
tronics Research Division in Anaheim, and also involves some 
experimental solar cell fabrication and evaluation by the Photo- 
electronics Group of Optical Coating Laboratory, Inc. (OCLI), in 
City of Industry, California. The contract program is composed of 
six main technical tasks: (1) modification and test of an existing CVD 
reactor system; (2) identification and/or development of suitable 
inexpensive substrate materials; (3) experimental investigation of 
CVD process parameters using various candidate substrate materials; 
(4) preparation of Si sheet samples for various special studies, 
including solar cell fabrication; (5) evaluation of the properties of the 
Si sheet material produced by the CVD process; and (6) fabrication 
and evaluation of experimental solar cell structures (by OCLI), using 
standard and near-standard processing techniques. The progress 
achieved during the fourth quarter is described by task, followed by 
a summary of conclusions and recommendations and an outline of 
the work planned for the next three months. The manpower and 
funding expenditures to date are summarized in Appendix A, and the 
Updated Technical Program Plan is included as Appendix B. 


47942 (ERDA/JPL/954374—77/1) Slicing of silicon into sheet 
material. Silicon sheet growth development for the large area silicon 
sheet task of the Low Cost Silicon Solar Array Project. Fourth 
quarterly report, December 20, 1976—March 20, 1977. Holden, S.C. 
(Varian Associates, Lexington, Mass. (USA). Lexington Vacuum 
Div.). 27 Mar 1977. Contract NAS-7-100-954374. 55p. Dep. NTIS, 
PC A04/MF AOl1. 

Two demonstrations of silicon slicing were made for solar 
cell application. 10 cm ingots of silicon were sliced into 225 wafers 
(full saw capacity) with over 94 percent yield in both cases. Wafers 
0.48 mm thick were sliced with 0.25 mm kerf loss in 19 hours. The 
slice thickness duplicated currently used wafers. The second demon- 
stration produced 0.30 mm thick slices with 0.25 mm kerf loss in 24 
hours. This represents a current best effort with process conditions 
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developed under this contract. Wafer surface damage is shown to be 
a fine microcrack structure which reduces to a faceted surface 
topography with 4 pm of etching. Abrasive particles used in MS 
sawing do not exhibit particle size degradation or wear of sharp 
edges. However, built-up silicon debris may effectively blunt cutting 
edges of the abrasive. Kerf loss was reduced to 0.20 mm in slicing a 
10 cm ingot into 0.25 mm slices. This reduces the total silicon 
pee per slice by 50 pw. Plans include the demonstration of 
full production capacity with the 0.15 mm thick blades used in this 
case and a cost analysis of MS sawing for solar cell applications. 
Limits of wafer thickness (250 2) and kerf loss (200 2) are identified 
for present slicing techniques. These are explained as a result of 
intrinsic misalignment in the major portion of the blade package used 
in MS sawing. Accumulation of small component errors is shown to 
result in 50 to 100 » misalignment of blades ibly resulting in 
— of thin blades (0.10 mm) and breakage of thin slices (less than 
250 4). 


47943 (ERDA/JPL/954387—76/1) Fabrication, test, and deliv- 
ery of 8 KW of solar power modules. Low cost silicon solar array 
project, large scale production task. Final (Sensor Technol- 
ogy, Inc., Chatsworth, Calif. (USA)). 15 Oct 1976. Contract NAS-7- 
100-954387. 9 Dep. NTIS $3.50. 

Through this contract, and the cooperative program resulting 
from the JPL-ERDA-NASA Low Cost Silicon Solar Array Project, 
Sensor Technology has produced modules at the rate of 3.5 KW per 
month with a power output of 83.2 watts per 4’ x 4’ array. These 
modules were produced at a cost of $19.07 per watt. The production 
techniques of this program make it easily possible to expand this to 
the 10 to 15 KW per month range and methods were developed by 
which future costs may be reduced by 15 to 30%. Two inch 
diameter cells were used on this project, however, facilities now 
exist to process 3 inch, 3.56 inch and 4 inch diameter wafers. The 
module design, performance, cost factors, problem areas, efficiency, 
encapsulation, and humidity and temperature test results are report- 
ed. 


47944 (ERDA/JPL/954458—76/1) _ Accelerated/abbreviated 
task 3 (encapsulation) of the Low-Cose Silicon 
Solar Array Project. First quarterly progress report, April—June 
1976. Kolyer, J.M. (Rockwell International vy Anaheim, Calif. 
(USA). Autonetics Div.). 6 Jul 1976. Contract NAS-7-100-954458. 
28p. o. NTIS, PC A03/MF AO1. 
is study is part of the ERDA-funded Low-Cost Silicon 
Solar Array (LSSA) Project. The objective is to develop a statistical 
model and test methodology to allow the prediction of encapsulant 
rformance during a 20-year outdoor exposure. The approach is to 
irst evaluate preliminary models by fitting literature data to them, 
then verify a predictive model of general applicability by means of 
accelerated testing coupled with outdoor testing. Only the inherent 
weatherability will be judged. This is controlled by three factors: 
insolation, temperature, and humidity. Secondary weathering stress- 
es, €.g., air pollution, sudden temperature changes, frost, or hail, 
must be superimposed later in separate testing programs specific to 
given climates. The Universal Test Specimen (UTS) comprises a 
weather-resistant ceramic substrate with molybd ig 
circuitry overplated with nickel and then gold. Solar cells as well as 
field effect transistors (sensitive detectors of water and ions) are 
bonded to the circuit board and then encapsulated with the system to 
be evaluated. Combinations of transparent silicone rubber and ther- 
moplastic films (Tedlar, Lexan) were arbitrarily chosen for our 
demonstration test. Three prototypes were fabricated and are cur- 
rently being ap ag pon (-40 to 100°C) before committing to 
producing 92 UTS’s. An accelerated weathering chamber is bein; 
constructed. This comprises a 2500 watt xenon lamp about whic 
UTS's are exposed in rectangular Pyrex tubes with controlled tem- 
ratures and humidities. is test will provide values for the 
eibull equation parameters so that predictions can be made for two 
outdoor test sites (Phoenix and Miami). Then the actual outdoor data 
will be compared with predictions. 


47945 (ERDA/JPL/954458—77/4) _ Accelerated/abbreviated 
test methods, study 4 of task 3 (encapsulation) of the low-cost silicon 
solar array project. Fourth quarterly progress report, January—March 
1977. Kolyer, J.M. (Rockwell International Corp., Anaheim, Calif. 
(USA). Autonetics Div.). 4 Apr 1977. Contract NAS-7-100-955458. 
35p. De. NTIS, PC A03/MF AO. 

ysical properties of materials change on exposure to the 
weather, sunlight being a major factor. Hence, there is concern that 
solar cell encapsulants may not provide protection for 20 years. To 
predict how long and how well the encapsulants can perform, it is 
necessary to have a mathematical model which describes the degra- 
dation processes. Encapsulated Universal Test Specimens (UTS’s) 
were placed outdoors on racks and are being returned to the 
laboratory at appropriate time intervals. Upon receipt, they are being 
examined chemically, physically and electrically to establish degra- 
dation rates. Based on this data, probable failure mechanisms are 
being developed. Similar test specimens were exposed in a weather- 
ing chamber in the laboratory. The factors studied were light 
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intensity, temperature, and humidity. There were 24 combinations of 
these. Degradation rates were measured and are being compared 
with those found for outdoor exposure. The indoor tests have been 
concluded and the outdoor tests are proceeding as planned. One 
mode of deterioration is a progressive yellowing of the encapsulant 
film due to photochemical reactions near the surface. This change in 
optical transmittance is precisely measurable and therefore especially 
useful for mathematical modeling. Other plastic failure modes ob- 
served included loss of clarity, formation of surface carbonyl groups 
by oxidation, loss of tensile properties, and lowering of the glass 
transition temperature. Moisture-related failures of the solar cells 
themselves are now being analyzed. So far, these cell failures have 
been confined to the accelerated test. Results are presented. 


47946 (ERDA/JPL/954527—77) Investigation of test methods, 
material properties, and processes for solar cell ts. Third 
quarterly progress report, November 12, 1976—F 12, 1977. 
(DeBell and Richardson, Enfield, Conn. (USA)). Feb 1977. Contract 
NAS-7-100-954527. 42p. Dep. NTIS, PC A03/MF AOI1. ! 

DeBell and Richardson is engaged in a study of evaluating 
potentially useful encapsulating materials for the Low Cost Silicon 
Solar Array project (LCSSAP) funded by ERDA. Efforts of the 
third quarter con involved the following studies. (1) The inclusion 
of twenty-four potentially useful encapsulant materials into a pro- 
gram of accelerated aging and evaluation. (2) Tabulation and corre- 
lation of the changes in optical characteristics after 120 days of 
accelerated aging. (3) Tabulation and correlation of changes in 
mechanical properties after 120 days of accelerated aging. (4) Mea- 
surement of the effects of 6 months of soil accumulation. (5) Con- 
tinuation of an adhesion study involving the screening of commer- 
cially available primers, adhesives, and processes of bond candidate 
encapsulant materials to solar cells and substrates. (6) Evaluation of 
fungus attack on candidate materials. (7) Considerations of process- 
ing and design parameters. Research results are reported. 


47947 (ERDA/NASA/1022—76/4) Consideration of design and 
calibration of terrestrial reference solar cells. Technical No, II- 
4. Weizer, V.G. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). 1976. Contract 
EX-76-A-29-1022. 29p. (CONF-761129—9). Dep. NTIS, PC A03/ 
MF AOl. 

From Terrestrial PV measurements workshop; Baton Rouge, 
Louisiana, United States of America (USA) (10 Nov 1976). 

The function of a reference solar cell is the accurate measure- 
ment of the power incident on a test plane from either the sun or a 
solar simulator. The reference cell must be capable of monitoring at 
least the direct component of the insolation. It is desirable, however, 
that it also be capable of measuring the total flux. A discussion of the 
problems encountered in the attempt to design a reference cell that 
meets these criteria is presented, starting with basic design consider- 
ations, and proceeding with the precautions taken to ensure a global 
monitoring capability. The effects of the variations in atmospheric 
conditions on the calibration and use of reference cells are presented 
along with a discussion of the simplifications brought about by the 
use of spectrally matched test and reference cells. Finally, a method 
of matching test modules and arrays to reference cells by a red/blue 
response ratio technique is described. 


47948 (ERDA/NASA/1022—76/5) Some basic considerations 
of measurements involving collimated direct sunlight. Technical report 
No. II-6. Chai, A.T. (National Aeronautics and Space Administra- 
tion, Cleveland, Ohio (USA). Lewis Research Center). 1976. Con- 
tract EX-76-A-29-1022. 18p. (CONF-761129—8). Dep. NTIS, PC 
A02/MF AOl. 

From Terrestrial PV measurements workshop; Baton Rouge, 
Louisiana, United States of America (USA) (10 Nov 1976). 

The geometry of collimators for devices or instruments deal- 
ing with terrestrial direct sunlight is discussed. Effects of the open- 
ing angle and slope angle of a collimator on the measurements are 
investigated with regard to variations of turbidity and air mass. 
Based on this investigation, geometric dimensions for collimators 
and certain realistic terrestrial reference conditions are recommend- 
ed for the purpose of solar cell calibration in terrestrial applications. 


47949 (ERDA/NASA/1022—76/6) Sensitivity of solar-cell per- 
formance to atmospheric variables: I single cell. Technical report No. 
II-7. Klucher, T.M. (National Aeronautics and Space Administra- 
tion, Cleveland, Ohio (USA). Lewis Research Center). 1976. Con- 
tract EX-76--29-1022. 16p. (CONF-761129—7). Dep. NTIS, PC 
A02/MF AOl. 

From Terrestrial PV measurements workshop; Baton Rouge, 
Louisiana, United States of America (USA) (10 Nov 1976). 

Measurements of the short-circuit current of a typical silicon 
solar cell under direct solar radiation were made for a e of 
turbidity, water vapor content, and air mass to determine the relation 
of the solar cell calibration value (current-to-intensity ratio) to those 
atmospheric variables. A modification of a previously developed 
regression equation was used to describe the relation between cali- 
bration value, turbidity, water vapor content, and air mass. Based on 
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the value of the constants obtained by a least-squares fit of the data 
to the equation, it is found that turbidity lowers the value, while 
increase in water vapor increases the calibration value. Cell calibra- 
tion values exhibited a change of about 6 percent over the range of 
atmospheric conditions experienced. 


47950 (ERDA/NASA/1022—76-8) Introduction to basic solar 
cell measurements. Technical report No. III-1. Brandhorst, H.W. Jr. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). 1976. Contract EX-76-A-29-1022. 
32p. (CONF-761129—10). Dep. NTIS, PC A03/MF AO1. 

From Terrestrial PV measurements workshop; Baton Rouge, 
Louisiana, United States of America (USA) (10 Nov 1976). 

; The basic approaches to solar cell performance and diagnos- 
tic measurements are described. The light sources, equipment for I-V 
curve measurement and the test conditions and procedures for 
performance measurement are detailed. Solar cell diagnostic tools 
discussed include analysis of I-V curves, series resistance and reverse 
saturation current determination, spectral response/quantum yield 
measurement and diffusion length/lifetime determination. 


47951 (ERDA/NASA/1022—76/9) Indoor and outdoor mea- 

surements of performance of photovoltaic arrays. Technical report No. 

III-3. Curtis, H.B. (National Aeronautics and Space Administration, 

Cleveland, Ohio (USA). Lewis Research Center). 1976. Contract 

oe 17p. (CONF-761129—6). Dep. NTIS, PC A02/ 
AOl. 

From Terrestrial PV measurements workshop; Baton Rouge, 
Louisiana, United States of America (USA) (10 Nov 1976). 

A description of the techniques and methodology for making 
outdoor I-V measurements of solar cells is given. Temperature and 
irradiance measurement, experimental arrangement, data acquisition 
system and I-V data transformations are discussed. Data are present- 
ed comparing outdoor measurement to indoor measurements using a 
pulsed solar simulator. 


47952 (N—77-10149) Status of SERT 2 thrusters and spacecraft, 
1976. Kerslake, W.R. (National Aeronautics and Space Administra- 
tion, Cleveland, Ohio (USA). Lewis Research Center). 1976. 12p. 
(NASA-TM-X—73501). NTIS, PC A02/MF AOl1. 

Proposed for Presentation at Intern. Elec. Propulsion Conf., 
Key Biscayne, Fla., 15-17 Nov. 1976; Sponsored by AIAA. 

The historical record of the SERT II ion thrusters and 
spacecraft performance for 6 1/2 years since the February 1970 
launch is reviewed. The most recent ion thruster operation test 
shows no changes since 1974. Thruster 2 is fully operational with no 
performance degradation. Thruster 1 has a high voltage grid short, 
but continues to demonstrate cathode and discharge relight capabili- 
ty. Spacecraft orbit and dynamic analysis indicates a stable, sun- 
synchronous spacecraft orientation by 1979. An attitude adjustment 
maneuver was performed in August 1976 to achieve this orientation 
— sufficient continuous solar power for thruster operation 
in ; 


47953 (NP—21751) Silicon thin film crystallization and solar cell 
fabrication. Kirkpatrick, A.R.; Shaughnessy, T.P.; Oren, M. (Simula- 
tion Physics, Inc., Bedford, Mass. (USA)). Feb 1977. 52p. Science 
Foundation, Washington, DC 

The purpose of the research program is two-fold. First, a 
process is to be developd for fabricating high efficiency (10% goal) 
solar cells from thin silicon films using novel techniques of electro- 
Static bonding for film transfer, ion implantation for junction forma- 
tion and pulsed electron beams for high temperature processing. The 
second program objective is to crystallize thin silicon films using 
directed energy sources. Although the processing technology being 
developed utilizes films deposited under the program, the processing 
steps ae be applied to films deposited by other groups. Progress is 
reported. 


(PB—262396) Epitaxial silicon technology for low-cost 
solar cells. Final report t, 1 May 1975—30 Apr 1976. Kressel, H.; 
D’ Aiello, R.; Levin, E.R.; Raccah, P.M.; Pollack, F.H. (RCA Labs., 
Princeton, N.J. (USA)). May 1976. 97p. (PRRL—76-CR-25; NSF/ 
RANN/SE/AER—74-15532/PR/76/1). NTIS, PC AOS/MF AOl1. 

Prepared in cooperation with Yeshiva Univ., New York. See 
also report dated Feb 1976, PB—252975. 

The objective of this program is to demonstrate a method for 
improving solar cell devices by using thin epitaxial layers deposited 
cn polycrystalline silicon ribbon. The program encompasses analyt- 
ical studies aimed at relating the defects to device performance, and 
the fabrication of solar cells on a comparative basis (diffusion vs. 
epitaxial growth on crystals of similar quality) to establish the 
a which is obtained. The program demonstrates substan- 
tially improved performance with paper ag 50 micrometer- 
thick epitaxial layers compared with those made by direct diffusion. 
The difference in performance is analyzed in detail to yield signifi- 
cant new insight into the factors controlling the solar cell efficiency 
when such devices are fabricated in large-grained polycrystalline 
silicon ribbon. 
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47955 Residential application of photovoltaic energy systems. 
Federmann, E.F.; Pittman, P.F.; Nearhoof, S.; Rittelmann, P.R. pp 
206-211 of In Sharing the Sun: solar technology in the seventies. 
Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar — Society of 
Canada, Inc.; Me Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P10. 

The prospect of reduced-cost photovoltaic material creates a 
potential for on-site systems that can provide the bulk of residential 
electrical and thermal requirements. The likelihood of increased 
energy costs combined with increased system use with time should 
assure economic viability in virtually all regions of the United States 
in about twenty years. The sizing, economic viability, and perfor- 
mance of various photovoltaic systems were determined for seven 
geographical regions on a study just completed for ERDA. Of these, 
one of the Atlanta, GA type residences was chosen for this discus- 
sion. A specific system and function is specified, as well as all 
necessary subsystems. Finally, there are many vital factors involved 
in the attainment of widespread use of photovoltaic systems that go 
beyond the achievement of technical and economic goals. These 
involve the so-called institutional aspects; a brief summary of the 
crucial importance of some of these are considered. 


47956 Analysis and design of grid structures for p-n junction 
solar cells. Boone, J.L.; Van Doren, T.P. (Univ. of Missouri, Rolla). 
pp 212-217 of In Sharing the Sun: solar technology in the seventies. 
Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; American 
Section of the International Solar Energy we neg nto 

From Joint conference of the American tion of the Inter- 
national Solar Energy Society and The Solar ge Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P 0. 

A one-dimensional distributed diode model for the P-N Junc- 
tion Solar Cells is utilized to develop analytical expressions for solar 
cell V-I characteristics as a function of short circuit current, sheet 
resistance, grid spacing, thermal voltage and open circuit voltage. 
Experimental results are given to show that these expressions may be 
utilized to determine the effects of sheet resistance, grid spacing and 
sunlight intensity upon the solar cell output. The relation of the 
parameters to the fill factor is also discussed. Results indicate the P- 
N junction parameters will dictate the maximum grid spacing for 
given light intensity but the minimum spacing is still controlled by 
the metal contacting techniques. 


47957 National photovoltaic of the United States. 
Prince, M.B. (Energy Research and Development Administration, 
Washington, DC). pp 186-187 of In Sharing the sun: solar technol- 
ogy in the seventies. Volume 1. Boeer, K.W. (ed.). Cape Canaveral, 
FL; American Section of the International Solar Energy Society 
(1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar —y Society of 
Canada, Inc.; bung = 4 Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 

The overall objective of the National Photovoltaic Program 
is to develop low-cost reliable photovoltaic systems and to stimulate 
the creation of a viable industrial and commercial capability to 
produce and distribute these systems for widespread use in residen- 
tial, industrial, commercial and governmental applications. The in- 
termediate and long-range goals at that time continue to be the goals 
of the program. The major goals are to produce: a) 500 peak MWe 
per year of solar array modules at a market price of less than $500 
per peak kWe by FY 1986, and b) 50,000 peak MWe per year of 
solar array modules at a market price of $100 to $300 per peak kWe 
by FY 2000. The specific objectives of the program are outlined. 


47958 Circuit to determine the load capacity of a solar cell 
exposed to a certain amount of light. Joubert, A.F. (to Societe 
Anonyme de Telecommunications, 75 - Paris (France)). 
bee Patent 2,006,213/C/. 20 May 1976. 7p. (In German). 
igs. 

A Speemaveuent method allowing to measure the loading 
capacity of solar cells in a simple way is described. For doing this 
the initial terminal voltage of the solar cell is switched against a 


direct voltage source and the eg mp is measured at an ohmic 


resistance in the connecting lines. The initial voltage of the direct 
current source, in this case a direct voltage controlled alternating 
voltage generator with amplifier and rectifier - is controlled by the 
initial terminal voltage of the solar cell in such a way that the 
alteration of the terminal voltage of the solar cell corresponds to a 
stronger alteration of the initial voltage of the voltage source with 
reversed signs. Circuit diagrams, function and preferred form of 
design are explained. 


47959 4m space radiation of solar cells. Kalma, A.H.; Fischer, 
C.J. (IRT Corp., San Diego, CA). JEEE Trans. Nucl. Sci.; NS-23: 
No. 6, 1789-1794(Dec 1976). 
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From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

A study was conducted to evaluate the performance of var- 
ious solar cell types exposed on both surfaces to isotropic irradiation 
by protons and electrons which approximate the effects of space 
irradiation. In addition to the normal damage mechanism of lifetime 
degradation in the base region, another important damage mecha- 
nism of series resistance increase was produced by the particles 
incident from the rear. This damage is produced in the contact 
region by the low-energy, or high-angle-of-incidence particles which 
penetrate only this far. This series resistance increase is at least as 
important as the lifetime degradation in causing the maximum power 
to degrade. An effective hardening technique is to p* -(dope the back 
surface so that a higher fluence is required to remove —- 
carriers that the contact resistance increase becomes significant. 
the other hand, lithium-doping of the cells hardens those irradiated 
from the front only by producing defects that are not as effective as 
the normal ones in degrading the life-time. Therefore, it is not useful 
for cells irradiated Sen the back. This is because the lithium 
“hardening” mechanism involves additional carrier removal, which 
adversely affects the series resistance when significant damage is 
produced near the rear contract. This series resistance increase 
causes the lithium-doped cells, especially the float-zone ones, to 
degrade much more rapidly. The other findings of the study are 
essentially the same as results on cells irradiate from the front surface 
only. Lower sensitivity cells damage at a faster rate, and the spectral 
response shows a larger degradation in the red region. This latter 
point means that cells with an enhanced violet response would not 
degrade as rapidly as similar cells without the enhanced response. 


47960 Radiation effects on high efficiency silicon solar cells. 

Luft, W. (TRW Defense and Space Systems Group, Redondo 

Beach, CA). JEEE Trans. Nucl. Sci.; NS-23: No. 6, 1795-1802(Dec 
7 


1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The performance of 10 cell types from 3 manufacturers shows 
non-irradiated, glass-covered cell efficiencies ranging from 10.3 to 
13.6% after prolonged photon illumination for cells having thick- 
nesses from 215 to 370 um. Efficiencies after irradiation by 1-MeV 
electrons to a fluence of 1 E15 e/cm? ranged from 8.0 to 9.2 percent. 
The degradation in power putput as a result of 1E15 e/cm? irradia- 
tion ranged from 31 to 32% for cells with a 2 ohm-cm base 
resistivity and from 28 to 30% for 10 ohm-cm cells. Cells having a 
P* back surface field showed the highest degradation in each resis- 
tivity group. Only a cell group using float-zone material showed 
significant photon degradation after electron irradiation. All other 
cell types showed annealing of electron irradiation damage of up to 
5% after 3E15 e/cm? irradiation. The solar absorptance for the high 
efficiency cells ranges from 0.78 to 0.93. 


47961 Predicting annealing of lithium-doped solar cells during 
long duration space missions. Horne, W.E. (Boeing Aerospace Co., 
Seattle). JEEE Trans. Nucl. Sci.; NS-23: No. 6, 1803-1807(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

A mathematical model has been developed which predicts the 
annealing kinetics of electron, proton, and neutron damage in lith- 
ium-doped silicon solar cells. The model to be presented uses the 
diffusion-limited reaction theory modified to account for excess 
lithium consumption and varying defect capture radius. Experimen- 
tal data from short term radiations with 1 and 10 MeV electrons, 
0.25, 1.0, and 2.0 MeV protons, and reactor neutrons are shown for 
comparison with calculated annealing curves. Data from a 24-month 
real time test in a simulated space environment of vacuum, Compton 
electrons, 100 keV protons, and UV radiation are also presented to 
illustrate the success of the model in predicting long term effects in 
cells are simultaneous damage introduction and annealing is occur- 
ring. These data are particularly interesting because they indicate 
that (1) the annealing of electron and proton damage is similar and 
apparently involves the same lithium-defect interactions, (2) that the 
annealing of neutron damage, while its annealing kinetics are similar 
and can be described by the same mathematical model as electron 
and proton damage, involves different defect-lithium interactions 
and the neutron annealing appears to be independent of prior cell 
histories in electron and proton environments, and (3) irradiations in 
combined environments of electrons and low-energy protons pro- 
duce synergistic effects that are not predicted by any current 
damage models in both conventional cells and lithium doped cells. 


47962 Charged particle damage in wrap-around solar cells. 
Hubler, G.K.; Statler, R.L. (Naval Research Lab., Washington, 
DC). JEEE Trans. Nucl. Sci.; NS-23: No. 6, 1826-1832(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The photovoltaic parameters of wrap-around junction cells 
were measured with an air-mass-zero (AMO) solar simulator as a 
function of fluence and temperature before and after 1.0-MeV elec- 
tron and 5.0-MeV proton irradiations. These cells behaved in a 
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similar fashion to planar junction cells with respect to their radi- 
ation-dependence. [heir maximum power (P/sub max/) degradation 
is 36% at 2 x i€'® e/cm?, which is slightly less than for planar 
junction cells. After that point they degrade at an accelerated rate of 
5.2 mW/cm? per decade of fluence. It was also shown that sequential 
irradiations of protons and electrons produced equivalent gradation 
of all photovoltaic output parameters irrespective of the order in 
which the irradiations were performed. A simple first order theory 
was developed which accounts for the degradation in short-circuit 
current caused by non-uniform radiation damage distribution result- 
ing from 5-MeV protons in silicon. Predictions by this model show 
adequate agreement with experimental data for short-circuit current 
(I/sub sc/) and relative spectral response for proton irradiation 
normal either to the front or to the rear of the cell. 


47963 High density-third dimension geometry solar panels. 
Kelly, D.A. US Patent 4,023,368. 17 May 1977. Filed date 26 Aug 
1975. 12p. 

The high density, third dimension geometry solar panels 
consist of closely placing any type of conventional solar cells in an 
in-depth, oblique attitude to the sun’s normal rays. In one panel 
arrangement, highly polished side reflectors are applied to reflect the 
sun's rays into the underside groups of solar cells so that a minimum 
of surface area is required for a higher than normal electrical power 
yield from the high density cells. The most effective geometric shape 
for these reflected type of solar panels is the triform, or tri-panel, and 
modifications of the triform cross-section. Another type of high 
density solar panel is the V form, or Vee cavity form in which the 
individual solar cells must have reflective surfaces, for mutual reflec- 
tion and solar energy concentration. 10 claims, 8 figures. 


PHOTOSYNTHETIC CONVERSION 
REFER ALSO TO CITATION(S) 47880 


47964 Design, operation, and economics of the Energy Planta- 
tion. Fraser, M.D.; Henry, J.F.; Vail, C.W. (InterTechnology Corp., 
Warrenton, VA). pp 188-193 of In Sharing the Sun: solar technology 
in the seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; ben Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P 10. 

An Energy Plantation is a means for producing fuels by 
collecting and storing solar radiation in plants grown purposely for 
their fuel value. Appropriate selection of plant species and plantation 
cultural practices is the key to producing fuels by this means at 
attractive cost. This paper discusses how the ge Plantation is 
designed and operated for maximum productivity of plant material. 
The cost of the fuel produced is estimated to be less than $1.20 per 
million Btu of useful heating value. 


47965 Utilization of urban rooftops for food production. Alward, 
R.; Alward, S.; Rybcznski, W. (Brace Research Inst., Ste. Anne de 
Bellevue, Can.). pp 218 of In Sharing the Sun: solar technology in 
the seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 


47966 Recent Canadian activities in biomass. Timbers, G.E.; 
Downing, C.G.E. (Research Branch, Agriculture Canada, Ottawa). 
pp 119-125 of In Sharing the sun: solar technology in the seventies. 

olume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar | Society of 
Canada, Inc.; be Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 

Total Canadian biomass production as food, feed, and lumber 
is an appreciable 145 x 10° tonnes, with an estimated additional 43 x 
10° tonnes of pasture. Additional biomass production as agriculture 
and forestry residues adds another 90 x 10° tonnes. The latter 
materials with a crude energy content of about 1650 x 10°GJ can be 
considered as a possible source of energy, or through processing, as 
a source of feed. Conversion of waste biomass to feed would 
increase the efficiency of land use and could allow some conversion 
of 4 land to cereal production to help meet the future world 
demands. Canadian studies include methane from animal wastes, fuel 
from forestry and agricultural residues, residue modification for 
feeds including chemical and physical procedures. The contributions 
of biomass to energy need to be assessed for both direct and indirect 
effects and studies underway in various areas should aid in the 
assessment both in terms of conventional and energy economics. 
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PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 47981 


47967 (ERDA—77-47/3) Solar program assessment: environ- 
mental factors. Photovoltaics. (Energy Research and Development 
Administration, Washington, D.C. (USA). Div. of Solar Energy). 
Mar 1977. 65p. Dep. NTIS, PC A04/MF AO1. 

The major environmental issues associated with further devel- 
opment of photovoltaic systems are presented and prioritized. To 
provide a background for this environmental analysis, the basic 
concepts of the technology are reviewed, as are its economic and 
resource requirements. The potential effects of this new technology 
on the full range of environmental concerns (i.e., air and water 
quality, biosystems, safety, social/institutional structures, etc.) then 
are discussed in terms of both their relative significance and possible 
solutions. Although the development of photovoltaics will contrib- 
ute to certain environmental problems common to any construction 
project or energy producing technology, only those impacts unique 
to the solar portion of the technology is discussed in depth. Finally, 
an environmental work plan is presented, listing research and devel- 
opment proposals and a National Environmental Policy Act 
(NEPA) document work plan which might help clarify and/or 
alleviate specific environmental problems. (46 references). 


47968 (SAN/1101—76/3) Mission analysis of photovoltaic solar 
energy systems. Quarterly progress report, 1 June 1976—30 Septem- 
ber 1976. Leonard, S.L.; Rattin, E.J.; Siegel, B. (Aerospace Corp., 
Los Angeles, Calif. (USA)). Oct 1976. Contract EY-76-C-03-1101. 
6lp. Dep. NTIS $4.50. 

Progress reported includes (a) completion of the preliminary 
analysis of central station missions for photovoltaic systems using 
GaAs arrays in the high-concentration central receiver configuration 
and (b) launching of an investigation of photovoltaic total energy 
missions. The analysis of central receiver photovoltaic plants led to 
the conclusion that such plants may well be competitive with solar 
thermal central receiver = or with flat-plate photovoltaic plants 
(for Si array prices of $100-200/kW/sub pk/), provided that the 
thermal energy that is also collected can be sold or used to generate 
additional electricity in a bottoming-cycle turbine. In that event, 
they would also be able to compete economically with conventional 
coal-fired intermediate load power plants, since analyses have found 
that these latter types of solar plant can be cost-effective in compari- 
son with the conventional alternative. The investigation of photovol- 
taic total energy missions was still in the initial phase at the close of 
the report period. The available data base was explored through 
literature searches and through contacts with individuals and agen- 
cies having information about prospective applications or about 
related studies. Preliminary criteria for screening candidate applica- 
tions were established, and a start was made on the screening 
process, with the objective of selecting one or two preferred candi- 
dates for analysis during the final quarter of the project. 


47969 Status of satellite solar power development. Glaser, P.E. 
(Arthur D. Little, Inc., Cambridge, MA). pp 1-29 of In Sharing the 
sun: solar technology in the seventies. Volume 1. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P!1. 

The technology options for converting solar energy in space 
and transmitting power to earth are outlined. The design concept of 
the SSPS based on photovoltaic conversion is examined and salient 
characteristics are provided. Details of microwave power genera- 
tion, beam transmission and rectification are discussed. The require- 
ments for a space transportation system, orbital assembly, mainte- 
nance and future manufacturing in space are reviewed. The environ- 
mental impacts of SSPS operations are highlighted and areas for 
future investigations mentioned. The results of economic projections 
of SSPS operation are presented and compared with generation 
costs of terrestrial systems. A development program for the SSPS is 
suggested and critical technology areas are listed which will have to 
be developed before commercialization of the SSPS can be attempt- 
ed. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 47982. 48159. 49018 


47970 Thermodynamic analysis and selection of optical param- 
eters of a dynamic converter for a solar power plant. Umarov, G.Ya.; 
Orunov, B.B.; Klyuchevskii, Yu.E.; Tursunbaev. I.A.; Trukhov, 
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V.S. (Phys-Tech Inst im. S.D.Starodubov, Acad of Sci of the Uzb 
SSR). Geliotekhnika; No. 5, 31-34(1976). (In Russian). 

The engine configuration considered has a number of design 
advantages, in particular, the possibility of varying the ratios be- 
tween the volumes to be displaced. This makes the task of optimiz- 
ation of the engine within the solar power plant as a whole easier. 
The new configuration of the engine includes external heat supply of 
the ‘piston within piston’ type. Unlike in the classical configuration 
of the Stirling engine, in the new engine type piston diameters can be 
so selected as to optimize the cycle by varying the ratio between the 
working and the displaceable volume. 


ORBITAL POWER PLANTS 
REFER ALSO TO CITATION(S) 47969 


TOWER FOCUS POWER PLANTS 


47971 (SAN—1108-76-3) Central Receiver Solar Thermal Power 
System, Phase 1. CDRL Item 10. Third quarterly technical progress 
report, 1 April 1976—30 June 1976. Hallet, R.W. Jr.; Gervais, R.L. 
(McDonnell Douglas Astronautics Co., Huntington Beach, Calif. 
(USA)). Jul 1976. Contract EY-76-C-03-1108. 55p. (MDC-G—6418). 
Dep. NTIS, PC A04/MF AOI. 

Results of analysis and design efforts by McDonnell Douglas 
Astronautics Company (MDAC), Rocketdyne, Stearns-Roger, Inc., 
Sheldahl, Inc., and the University of Houston between 1 April 1976 
and 30 June 1976 on ERDA Contract No. EY-76-C-03-1108 are 
summarized. This is the third quarterly technical progress report 
published on the Phase 1 Central Receiver Solar Thermal Power 
System contract. The dominant activities during the reporting period 
have involved the preparation of test facilities for the subsystem 
research experiments and the fabrication of the test hardware. Sum- 
maries of these activities are presented. Alternative design ap- 
proaches for the 10-MWe pilot plant system and the current pilot 
plant project schedule are also presented and described. 


47972 Assessment of the socio-economic and environmental as- 
pects of the central receiver power plants. Davidson, M.; Grether, D.; 
Horowitz, M. (Univ. of California, Berkeley). pp 91-96 of In Sharing 
the Sun: solar technology in the seventies. Velune 9. Boeer, K.W. 
(ed.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

The central receiver concept for a solar thermal power plant 
is presently being pursued by ERDA. Several aspects of this concept 
of an environmental or ecological nature are discussed here. A 
severe, direct environmental implication of this technology appears 
to be destruction of the local ecosystem at and near plant sites. 
Another significant problem is the water necessary for plant cooling 
and construction in arid locales. The power plants could modify 
local and regional climate, but this subject is complicated by many 
factors and no credible model has as yet been developed to analyze 
it. Material requirements for these plants, at a level of construction 
of 8 gWe per year, would appear to have only minor effects on the 
economy. 


47973 Use of calculated displaced shapes to define the reflected 
light pattern from a focused collector. Hoyle, C.S. (Sandia Labs., 
Livermore, CA). pp 208-219 of In Sharing the Sun: solar technology 
in the seventies. Volume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

A program has been developed to analyze the reflected light 
pattern from slightly curved flat plate collectors. The deflected 
shapes of the mirrors can be defined by means of finite-element 
calculations or analytical expressions. The current version allows the 
comparison of the reflected light patterns from an externally defined 
shape, a spherical shape, or either of two round plate analytical 
solutions. Besides the deflected shape of the mirror, the input in- 
cludes the direction of the light source and the distance to the 
focusing point of interest. The resulting reflected light pattern is 
plotted as it would appear on a plane at the specified position. The 
program also has the capability to search for the minimum reflected 
spot size. 


47974 Georgia Tech 400-kWth solar thermal test facility. 
Walton, J.D. Jr.; Bomar, S.H. Jr.; Poulos, N.E. (Georgia Inst. of 
Tech., Atlanta). pp 245-258 of In Sharing the Sun: solar technology 
in the seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL: 
American Section of the International Solar Energy Society (1976). 
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From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ey Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF.760842— P10. 

Under ERDA sponsorship Georgia Tech is constructing a 
400-kWth solar test facility for high-temperature solar energy re- 
search and development. Designed by Professor G. Francia, it is an 
enlarged version of a central receiver facility that he developed near 
Genoa, Italy. The Georgia Tech facility utilizes 550 round mirrors 
111 centimeters in diameter--which may be operated flat or focused, 
to provide radiant heat fluxes from 25 to 200 W/cm? to a test area 
centrally located above the mirror field. Scheduled to be completed 
in January 1977, it will be used iirst to heat a boiler-superheater to 
deliver 365 kg/hr of steam at 150 atmospheres and 600°C. Other 
uses include evaluation of experimental receivers utilizing such heat- 
transfer fluids as steam, air, helium, oil, molten salts and liquid 
metals, and basic research in the areas of metals, ceramics, and 
coatings. 


47975 Solar energy sun tracker. Blitz, D. (to Sanders Associates, 
Inc.). US Patent 4,013,885. 22 Mar 1977. Filed date 8 Jan 1976. 10p. 

A sun tracking servo system is disclosed in which individual 
mitrors are tilted to redirect incoming sunlight towards a solar 
energy receiver. Mirror steering is accomplished by providing the 
mirror with a central aperture and/or lens to form images of both 
the sun and receiver behind the mirror and by lining up the IR image 
of the solar receiver with a reflection of the image of the sun from a 
reflecting back surface of the mirror by rotating the mirror about its 
central aperture. Image alignment is detected by a sensor behind the 
mirror which is in line with the aperture and the receiver. Each 
mirror is provided with a projection screen type imaging surface 
affixed to and spaced from the back side of the main mirror onto 
which an image of the sun is formed. In one embodiment a limited 
aperture reflector is positioned on the back of the mirror to reflect 
the sun's image from the projection screen to a stationary combined 
solar image and receiver image detector only when the mirror is 
pointed in the proper direction. In another embodiment, the solar/ 
receiver image detector is moved to compensate for motion of the 
solar energy receiver such as that caused by sway of its supporting 
tower or shifting of the mirror gimbal supporting structure, thereby 
keeping the solar/receiver image detector centered along the line 
between the aperture of the mirror and the instantaneous position of 
the solar energy receiver. 25 claims, 8 figures. 


OCEAN THERMAL GRADIENT POWER PLANTS 


REFER ALSO TO CITATION(S) 47937, 49019, 49021 


47976 (CONF-760522—, pp 143-149) Overview of solar 
Carnegie— 


energy 

research at Mellon University. Toor, H.L. 25 May 1976. 

From Symposium on solar energy in Pittsburgh; sage 

Pennsylvania, United States of America (USA) (25 May 1976). 

In Solar energy in Pittsburgh: a look at reality and prospects. 

The research program at Carnegie-Mellon University on 

ocean thermal energy conversion, solar cells, and solar heating and 
cooling is outlined. (WHK) 


47977 (PB—265615) An assessment of the ocean thermal energy 
potential of the Florida current. Mangarella, P.A. (Massachusetts 
Univ., Amherst (USA)). Jun 1975. 30p. (NSF/RANN/SE/GI— 
34979/TR/75/6). NTIS, PC A03/MF AOl1. 

This report assesses the thermal gradient energy resource of 
the Florida current located at the southeastern seaboard of the 
United States where the Gulf Stream is diverted northward. 


47978 Solar power from the oceans. Haber, B. New Sci.; 73: No. 
1042, 576-578(10 Mar 1977). 

The basic principles of ocean thermal gradient energy conver- 
sion are described. Descriptions of a power plant and its operation 
are included. Some geographical considerations for locating this 
type of plant are discussed. (MOW) 


47979 Dynamic positioning system for a vessel containing an 
ocean thermal energy conversion system. Pearson, R.O. (to TRW 
Inc.). US Patent 4,014,279. 29 Mar 1977. Filed date 28 Apr 1976. 8p. 

A dynamic positioning system for a sea-going vessel contain- 
ing an ocean thermal energy conversion (OTEC) system utilizes the 
thrust produced by the sea water effluents resulting from the energy 
conversion process to position the vessel against wind and ocean 
current forces. In one preferred embodiment applicable to both 
cylindrical surface and spar buoy types of vessels, both the warm 
water and cold water discharges are collected in a common annular 
plenum and then discharged through nozzles spaced angularly 
around the periphery of the plenum. Each nozzle is rotatable 
through a 90° arc in a vertical plane to alter the direction of the 
discharge water jet and thereby to alter the horizontal component of 
the thrust or the driving force acting upon the vessel. The nozzles 
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may be selected as to location and angular orientation to attain the 
net resultant force vector necessary to provide station-keeping or 
propulsion to the vessel under most any combination of wind and 
ocean current conditions. 12 claims, 8 figures. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 48089, 48090 


47980 (SAND—76-0662) Solar Total Energy System Test Facili- 
ty Project. Semiannual report, April 1976—September 1976. Harrison, 
T.D. (ed.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1977. 
Contract EY-76-C-04-0789. 79p. Dep. NTIS, PC A05/MF AOI. 

The primary objective of the Sandia Solar Total Energy 
System Test Facility Project is to determine and demonstrate the 
technical and economic feasibility of solar total energy systems for a 
variety of sites and loads. In support of the primary objective 
additional objectives of the project are (1) to construct a solar total 
energy system which is sufficiently versatile to be used as an 
oe evaluation center or test bed for further development of 
individual components or other solar energy subsystems, (2) to 
encourage private sector participation in the program and in the 
development of components for the system, (3) to determine those 
areas of research and development that offer the greatest payoffs, 
and (4) to develop and validate a systems analysis computer program 
capable of evaluating the great number of possible combinations of 
total energy system configurations. The Solar Total Energy System 
will operate as follows: A heat transfer fluid (Therminol 66) is 
heated in the receiver tubes of the solar collectors by reflected and 
focused solar radiation. This fluid is pumped to the high-temperature 
storage subsystem. On a demand basis, fluid is extracted from this 
storage and pumped to the heat exchanger which produces super- 
heated toluene vapor to — the turbine/generator. The boiler can 
also be operated from a fossil-fuel-fired heater to insure continuity of 
operation during extended cloudy periods.Turbine condenser cool- 
ant is pumped to the low-temperature storage tank and becomes the 
energy source for the heating and air-conditioning components of 
the system. Recent research activities and progress are reported. 


47981 (SAND—77-0248) Methodology for site selection of a 
solar total energy large scale experiment. Hunke, R.W. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1977. Contract EY-76-C-04- 
0789. 19p. Dep. NTIS, PC A02/MF AO1. 

The development of the evaluation criteria for a site (a parcel 
of real oy ey! with a development—apparatus, equipment, facili- 
ties, etc.) for a Solar Total Energy, Large Scale Experiment is 
described. The Large Scale Experiment’s desired characteristics are 
described. The evaluation criteria are given together with an algo- 
rithm for the calculation of the expected value of proposals. 


47982 Economic study of solar total energy. Harrigan, R.W. 
(Sandia Labs., Albuquerque, NM). pp 113-127 of In Sharing the Sun: 
solar technology in the seventies. Volume 9. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ~~ Society of 
Canada, Inc.; bee Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

The application of solar total —- to a 2000-dwelling-unit 
mixed-load community is investigated. The community design is 
consistent with current community planning practices. An energy 
analysis of the community was performed, and a solar total-energy 
system sized to meet the community demands. The economics of 
providing a solar total-energy system is examined. The effect of 
dwelling-unit density is examined. 


SPACE HEATING AND AIR CONDITIONING 


REFER ALSO TO CITATION(S) 47928, 47929, 47931, 47932, 
47933, 47955, 47976, 47980, 47982, 48097, 48101, 48102, 48160, 
48898, 49010, 49012 


47983 (CONF-760522—, pp 43-79) Large scale solar heating/ 
cooling. Rittlemann, P.R. 25 May 1976. 

From Symposium on solar energy in Pittsburgh; Pittsburgh, 
Pennsylvania, United States of America (USA) (25 May 1976). 

In Solar energy in Pittsburgh: a look at reality and prospects. 

Various aspects of large scale solar heating and cooling are 
discussed including climatology, solar collector design and oper- 
ation, load, and performance. Also, the solar heating and cooling 
project at the George A. Towns Elementary School in Atlanta, 
Georgia, is discussed. (WHK) 


47984 (CONF-760522—, pp 80-101) Oliver Tyrone solar build- 
ing project. Barker, N.M. 25 May 1976. 
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From Symposium on solar energy in Pittsburgh; Pittsburgh, 
Pennsylvania, United States of America (USA) (25 May 1976). 

In Solar energy in Pittsburgh: a look at reality and prospects. 

A 1'/2 story full-scale simulation of a 34 story solar office 
building is described. Test house construction, the solar collector 
system, and the hot water tank storage system are described. The 
performance of the demonstration building is discussed, and an 
energy analysis summary is given. (WHK) 


47985 (CONF-760522—, pp 102-120) Solar energy for buildings: 
practicality, problems, solutions. Engholm, G. 25 May 1976. 

From Symposium on solar energy in Pittsburgh; Pittsburgh, 
Pennsylvania, United States of America (USA) (25 May 1976). 

In Solar energy in ay gs a look at reality and prospects. 

Some practical aspects of solar space heating and water 
heating for buildings are discussed including design requirements, 
climatology, and cost. The direct heat exchange system and various 
solar assisted heat pump systems are compared. (WHK) 


47986 (CONF-760522—, pp 128-142) Hecting and cooling with 
solar energy. Dambach, L.J.; Bobrowski, R.H. 25 May 1976. 
From Symposium on solar energy in Pittsburgh; Pittsburgh, 
Pennsylvania, United States of America (USA) (25 May 1976). 
In Solar energy in Pittsburgh: a look at reality and prospects. 
The solar heating and cooling system used in the Timonium 
School Project is described. The absorption water chiller and the 
solar collector system are discussed in detail. (WHK) 


47987 (CONF-760522—, pp 150-181) Solar demonstration 
homes, Allegheny County. Gordon, H.T. 25 May 1976. 

From Symposium on solar energy in Pittsburgh; Pittsburgh, 
Pennsylvania, United States of America (USA) (25 May 1976). 

In Solar energy in Pittsburgh: a look at reality and prospects. 

Ccnsiderations involved in the optimum design of solar 
heated and cooled houses in the Pennsylvania area are discussed. 
The architecture and layout of several solar houses are described. 
(WHK) 


47988 (CONF-760633—, pp 3-14) Technological aspects of solar 
energy utilization in cold climates. Yellott, J.I. (Arizona State Univ., 
Tempe). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 


The climactic and demographic aspects of solar heating in 
cold climates is dealt with first. Then the technological factors are 
considered such as: collection efficiency, energy storage, and active 
and passive heating systems. A wide variety of solar heating and 
cooling systems are shown in schematic form, some of which are 
passive in the sense that they require little if any mechanical power 
to make them function. Four solar houses are illustrated. (MHR) 


47989 (CONF-760633—, pp 17-26) Estimation of optimum solar 
systems performance in northern climates. Beckman, W.A. (Univ. of 
Wisconsin, Madison). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

Collector area is the design variable considered in this study. 
How to calculate the fraction of the total heating and hot water 
loads supplied by solar energy as a function of collector area is 
illustrated. Once this information is known, economic data can be 
utilized to determine the economic optimum collector size. Two 
solar heating systems of conventional design are studied. The first 
system uses liquid as the heat transfer and storage medium while the 
second system uses air as the heat transfer medium and a pebble bed 
as the storage medium. Topics discussed are weather data, load 
calculations, collector performance data, other systems parameters, 
F-charts, and solar heating economics. (MHR) 


47990 (CONF-760633—, pp 42-47) Energy House. Speiser, K.; 
Diamond, E. (Grumman Corp., Bethpage, NY). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

The energy house at Quechee Lake is a 2300 ft? residence, 
designed to demonstrate that a house incorporating solar energy and 
energy conservation techniques can be built with a middle income 
homeowner in mind. The basic design and rationale that resulted in 
the selection of a solar-heat pump-oil system that is cost competitive 
is outlined. (LBS) 


47991 (CONF-760633—, pp 79-86) Variety of ways of using 
solar energy in cold climates. Anderson, B. 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

Some of the ee design considerations in cold climates are 
considered: cold, freezing, long winters, long, cloudy periods, inter- 
mittent sunshine; hazy weather, sun angle, snow, and cooling. Solar 
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collectors are reviewed such as: the Trombie wall, window walls, 
drumwall, concrete/beadwall, concrete/mylar, concrete/green- 
house, Skytherm, and the Thomason system. Ways of using o' = 
electricity as a supplementary heat source are reviewed. (MHR) 


47992 (CONF-760633—, pp 87-92) Seasonal heat storage for 
solar space heating systems in cold high latitude locations. Hooper, 
F.C. (Univ. of Toronto). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

At higher latitude locations, such as in the northern states, in 
Europe and in Canada, the total annual insolation incident on an 
appropriately tilted fixed collector is very nearly as high as for much 
more southerly locations. However most of this insolation falls in the 
summer months. If large, annual cycle heat gee is provided all of 
the collectable energy can be used, greatly reducing the required 
collector size. Complete solar heating without need for auxiliary 
sources then becomes economic since short term variations in sun- 
shine have little effect. Two applications of such systems, a single 
family house and an apartment building are described. 


47993 (CONF-760633—, pp 95-97) Utilization of on-site re- 
sources in cold climate architecture. MacMath, R.; Kelly, E.J. (Sun- 
structures, Inc., Ann Arbor, MI). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

The influence of on-site energy sources on the form and 
materials of cold climate architecture is described. Domes, A-frames, 
and trapezoidal designs are discussed. Evaluation of building materi- 
als relative to net energy gain is mentioned using sod as an example. 
(MHR) 


47994 (CONF-760633—, pp 98-103) Heat pump on the rocks: an 
innovative heating/cooling system. Newman, M.E. (Consolidated 
Building Systems, Des Moines). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

A system is described which is in use in a chain of conve- 
nience food markets using the heat removed from the refrigeration 
equipment to heat the stores. Reservoir systems using heat pumps for 
waste heat recovery from waste water are discussed, also using heat 
pumps in water reservoirs heated by solar collectors. (MHR) 


47995 (CONF-760633—, pp 104-145) Summary report on the 
Northview Junior High School solar energy project. 
Merrill, G.; Dib, A. (Honeywell, Inc., Minneapolis). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

The program described was initiated to obtain engineering 
data on the performance of the 500 ft? solar system installed at the 
Minnesota school. The following tasks were completed: determina- 
tion of the amount of effective solar energy collected, determination 
of utilization of the different solar system operating modes, evalua- 
tion of cool weather heating performance, evaluation of the system 
for cooling application potential, and determination of the nature 
and level of solar flux values available for the year. The following 
data were collected and recorded or computed: ambient tempera- 
ture, sky condition, wind velocity, solar insolation, collector inlet 
and outlet temperatures, storage temperature, total energy collected, 
and total electrical energy required for operation. (MHR) 


47996 (CONF-760633—, pp 163-171) Miminum 
building's first winter. Misuriello, H. (New York State Univ., 
Albany). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

Through a special grant from the New York State Legisla- 
ture, a solar heated Minimum Energy Building was constructed at 
the Atmospheric Sciences Research Center, State University of New 
York at Albany. Design precedents, building construction and 
system operation are discussed. After evaluating the first winter's 
performance, it was concluded that the design concepts of monolith- 
ic structure, massive insulation, structural thermal storage and effi- 
cient solar cc!lectors are valid and provide a method for implement- 
ing solar space heating in cold climates. 


47997 (CONF-760633—, pp 183-203) Use of heat pumps in solar 
heating in cold climates. Converse, A.O. (Dartmouth Coll., Hanover. 
NH). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

Six buildings currently under study are listed. Three of them 
use a heat pump between the thermal storage and the space heating 
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load. Two of these are described in some detail and the performance 
and economic evaluations are summarized. (MHR) 


47998 (CONF-760633—, pp 204-216) Solar assisted heat pump 
installations in cold climatic zones. Dubin, F.S. (Dubin—Mindell— 
Bloome Associates, New York). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

Background material on solar assisted heat pumps is re- 
viewed. In the solar assisted heat pump projects which are briefly 
described, a number of computer programs were used for building 
load and system analyses, and a large number of hand calculations 
were performed before the design was finalized. In all of the systems 
there are sufficient controls, valves, and piping arrangements to 
permit modifying the mode of operation in order to gather data for 
future designs. Conclusions are summarized based upon experiences 
gained during the analyses and/or design of the projects described. 
—— for the systems in the various projects are included. 

) 


47999 (CONF-760633—, pp 217-219) Pre-industrial and primi- 
tive vernacular architecture: a study of building performance. Ratigan, 
K.J. (Univ. of Detroit). 30 Aug 1976. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

Primitive and pre-industrial vernacular architecture as related 
to building performance is discussed through the study of determi- 
nates and modifiers on the building form. These determinates and 
modifiers are: socio-cultural forces (form and function); site and 
reasons for its choice; climate situation; and construction, materials, 
and technology. (MHR) 


48000 (CONF-760633—) Solar energy in cold climates. Chiou, 
J.P. (ed.). (Detroit Univ., Mich. (USA)). 30 Aug 1976. Contract 
E(11-1)-2973. 244p. Dep. NTIS $8.00. 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

Twenty-one papers are included. Two appeared previously as 
CONF-760633-1 and CONF-760633-2. Separate abstracts were pre- 
pared for each of the other papers. (MHR) 


48001 (CONF-761220—1) Performance testing of a residential 
solar climate control system using a water trickle collector and a 
water-rockbed thermal storage. Kiper, A.M. (George Washington 
Univ., Washington, D.C. (USA)). 1976. Contract EX-76-C-01-2284. 
6p. Dep. NTIS, PC A02/MF AOI. 

From Solar cooling and heating forum; Miami Beach, Flor- 
ida, United States of America (USA) (13 Dec 1976). 

The George Washington University is currently engaged in a 
test program which involves the performance evaluation of the 
Thomason's SOLARIS” residential solar climate control system. 
The “SOLARIS” system uses a water trickle type solar collector 
and a combined water-rockbed thermal storage. Cooling need of the 
test house, which is located near Washington, D.C., is met by a 
standard air conditioning unit which operates during off-peak hours 
to cool the storage as well as the house. At other times, the room air 
is cooled by circulating it through the storage. Instrumentation of 
the test system has been completed and the test data is being 
collected for the heating season. Data for the cooling mode of 
operation will be collected during the summer of 1977. Operation of 
the test system will be monitored over a complete twelve month 
period. The test data collected on magnetic tapes are preprocessed 
and converted to proper forms for computer analysis to obtain the 
system and the component performance characteristics at selected 
time periods. 


48002 (COO/2622—1) Assessment of solar-powered cooling of 
buildings. Final report. Curran, H.M. (Hittman Associates, Inc., 
Columbia, Md. (USA)). Apr 1975. Contract EY-76-C-02-2622;NSF- 
C-858. 206p. (NSF-RA-N—75-012). Dep. NTIS $7.75. 

Three solar-powered cooling concepts are analyzed and eval- 
uated. These are: (1) the solar Rankine concept in which a Rankine 
cycle driven by solar energy is used to drive a vapor compression 
refrigeration machine, (2) the solar-assisted Rankine concept in 
which a Rankine cycle driven by both solar energy and fuel combus- 
tion is used to drive a vapor compression refrigeration machine, and 
(3) the solar absorption concept in which solar energy is used to 
drive an absorption refrigeration machine. These concepts are com- 
pared on the bases of coefficient of performance, requirements for 
primary fuel input, and economic considerations. Conclusions and 
recommendations are presented. (WHK) 


48003 (COO/2688—76-13) InterTechnology Corporation report 
of solar energy systems installation costs for selected commercial 
buildings. (InterTechnology Corp.. Warrenton, Va. (USA)). Dec 
1976. Contract EY-76-C-02-2688. 208p. Dep. NTIS $7.75. 


ERA VOL. 2, NO. 20 


The results of a study in which the primary objective was to 
determine actual costs associated with the installation of solar collec- 
tor and thermal energy storage subsystems in specific non-residential 
building applications are presented. A secondary objective of the 
study was to assemble details of existing solar collector and storage 
subsystem installations, including caveats concerning cost estimating, 
logistics and installation practices. The study began with the devel- 
opment of an exhaustive listing and compilation of basic data ‘and 
contacts for non-residential applications of solar heating and cooling 
of buildings. Both existing projects and those under construction 
were surveyed. Survey summary sheets for each project encoun- 
tered are provided as a separate appendix. Subsequently, the ratio- 
nale used to select the projects studied in-depth is presented. The 
results of each of the detailed studies are then provided along with 
survey summary sheets for each of the projects studied. Installation 
cost data are summarized and the significance of the differences and 
similarities between the reported projects is discussed. After evaluat- 
ing the data obtained from the detailed studies, methods for reducing 
installation labor costs are postulated based on the experience of the 
study. Some of the methods include modularization of collectors, 
preplumbing and preinsulating, and collector placement procedures. 
Methods of cost reduction and a summary discussion of prominent 
problems encountered in the projects are considered.(WHK) 


48004 (COO/2697—76/2) Solar heating and cooling of buildings: 
activities of the private sector of the building community and its 
perceived needs relative to increased activity. (National Academy of 
Sciences, Washington, D.C. (USA)). 1976. Contract EY-76-C-02- 
2697. 58p. Dep. NTIS, PC A04/MF AOl1. 

A description of the state of affairs existing in the private 
sector of the building community between mid-1974 and mid-1975 
with regard to solar heating and cooling of buildings is presentd. 
Also, information on the needs perceived by the private sector with 
regard to governmental actions (besides research) required to induce 
widespread application of solar energy for the heating and cooling of 
buildings is given. The information is based on surveys, data ob- 
tained at workshops, sales literature of manufacturers, symposia, and 
miscellaneous correspondence. Selected interests and projects of 
individuals and organizations are described. (WHK) 


48005 (ERHQ—0007) Key personnel directory for solar demon- 
stration projects. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Solar Energy). May 1977. 
27p. Dep. NTIS, PC A03/MF AO1. 

The purpose of this directory is to identify those firms and 
individuals who are principal participants in ERDA solar heating 
and cooling demonstration projects for commercial buildings. 
ERDA actively seeks to disseminate information and encourages the 
free transfer of technology in energy research, development, and 
demonstration. This directory is intended to facilitate communica- 
tion with and between active participants in demonstrations of solar 
heating and cooling technology currently sponsored by ERDA. The 
objective of the Commercial Demonstrations Program is to demon- 
strate economical and socially acceptable solar heating and cooling 
systems for use in commercial-type buildings, to encourage a market 
for such systems, and to stimulate industrial and commercial capac- 
ity responsive and encouraging to market development. The ultimate 
objective being to alleviate the demands on existing limited energy 
resources by the increased use of inexhaustible solar energy. This 
listing attempts to provide positive identification for one or more 
participants in each active ERDA commercial demonstration. 


48006 (LA—6637-C, pp 167-168) Definition of passive systems: 
the need for a supplemental terminology. Holtz, M.J. 1976. 

From Conference on passive solar heating and cooling; Albu- 
a, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

The issue before the workshop was to discuss the need for the 
development of a supplemental terminology which could help identi- 
fy different sapenidie and systems for passive solar energy utiliza- 
tion. 


48007 (LA—6637-C, pp 331-335) Education workshop. Cook, J. 
(Arizona State Univ., Tempe). 1976. 

From Conference on passive solar heating and cooling; Albu- 
a New Mexico, United States of America (USA) (18 May 


In Passive solar heating and cooling. 

Solar education was discussed as a complex matrix of infor- 
mation and feedback reaction dispersed both among universities and 
research institutions and backyards. Participants identified some of 
the sources of information materials but agreed that educational 
support is scant. A decentralized network of communication ex- 
change using all media was recommended as being the most effective 
to support personal contact as well as the local appropriateness 
necessary to match the great varieties of climates and contexts. 
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48008 (LA—6637-C, pp 339-341) Passive energy systems. 
Crowther, R. (Crowther Solar Group, Denver). 1976. 
From Conference on passive solar heating and cooling; Albu- 
te New Mexico, United States of America (USA) (18 May 
In Passive solar heating and cooling. 

Passive solar systems should be directly equated with a holis- 
tic process of regenerative architecture and land development. A full 
effort needs to be made toward the definition and relative qualifica- 
tion of passive systems with the total aspects of architectural design 
and site planning. Methods and models need development so that all 
of the dynamic energy interdependecies can contribute to an eco- 
nomic climatic responsive passive systemic architecture. 


48009 (LA—6637-C, pp 17-22) Climate and site: influence on 
passive solar building design. Holtz, MJ. (AIA Research Corp., 
Washington, DC). 1976. 
rom Conference on passive solar heating and cooling; Albu- 
o—. New Mexico, United States of America (USA) (18 May 
). 

In Passive solar heating and cooling. 

Air temperature, humidity, precipitation, air movement, and 
solar radiation as well as sky condition and vegetation shape and 
define local and regional climates. Together these are the primary 
factors that influence the passive utilization of solar energy for the 
heating and cooling of buildings. Deviation from local and regional 
climates at the building site (site climate) may be caused by three 
factors: topography, ground surface, and three-dimensional objects. 
How these factors influence site climate and passive solar building 
design is briefly described during an element by element analysis of 
climate variables. 


48010 (LA—6637-C, pp 63-69) Design strategies for solar con- 
trol. Cook, J. (Arizona State Univ., Tempe). 1976. 

From Conference on passive solar heating and cooling; Albu- 
ter New Mexico, United States of America (USA) (18 May 

In Passive solar heating and cooling. 

Controlling solar gains and losses requires a wholistic ap- 
proach in the design of buildings. The interaction of direct radiation 
and diffuse radiation with the geometries of buildings results in 
preferred envelope forms for each climatic area. Analysis also shows 
that each surface of a building envelope is a particular and unique 
solar and thermal problem with a potential for a different architec- 
tural solution. Solar control can thus be achieved both by geometri- 
cal relationships as well as the particular color texture and construc- 
tional material cross section of each wall or roof. The lack of 
concordance between the sun geometry symmetrics of day and year, 
and the thermal symmetrics of day and season is identified. The 
science of shading is introduced using both fixed and moveable 
elements. Reflectivity and absorptivity both inside and outside the 
building are proposed together with glazing materials that selective- 
ly transmit, absorb or reflect. The wide range of potential technical 
strategies suggest both a great variety of alternative solutions and the 
opportunities for architectural richness based on solar and bioclimat- 
ic Criteria. 


48011 (LA—6637-C) Passive solar heating and cooling. Keller, 
M.H. (ed.). (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 364p. (CONF-760570—). Dep. NTIS 
$10.50. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

Separate abstracts were prepared for each of the 45 included 
papers. (MOW) 


48012 (LA—6637-C, pp 40-45) To air is human: some humanistic 
principles in the design of thermosiphon air heaters. Davis, P. (Univ. 
of New Mexico, Albuquerque). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

The scale of the components in a thermosiphon air system and 
the natural upward flow of warm air force one to break with solar 
design stereotypes and consider solar heating as part of an integrated 
adaptation to environment rather than simply as a replacement for a 
conventional furnace. The natural characteristics of such systems 
make them ideally suited to desert environments with daily climatic 
cycles and to design strategies which treat the house as a “bio- 
sphere.” With “appropriate technology,” a passive air system re- 
moves artificial barriers between man and his environment, reestab- 
lishing connections between human energy and the dynamics of the 
natural world. 


48013 (LA—6637-C, pp 46-53) Strategies and consequences of 
reverse juice in passive system design concepts. Mingenbach, W. (The 
Architects, Taos, NM). 1976. 
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From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

Problems of passive system design are discussed. Theoretical 
approaches to the design of reverse passive heat transport are 
presented. Various applications are suggested. 


48014 (LA—6637-C, pp 54-62) Early tests of the Skytherm 
system. Yellott, J.1. (Arizona State Univ., Tempe). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

The "Skytherm” concept was first propeuss by its inventor, 
Harold Hay of Los Angeles, at a meeting of the International Solar 
Energy Society held in Boston in 1965. In the following year, at the 
ISES meeting in Tempe, Mr. Hay showed the results of small-scale 
tests carried out on a roof-top in Tempe during the winter of 1965- 
66. These results were so convincing that the author suggested to 
Mr. Hay that they should collaborate on the building and testing of a 
prototype structure of sufficient size to make the results truly defini- 
tive. A one-room building was immediately constructed, instrument- 
ed thoroughly and then run for eighteen months, with data on 
twenty-four variables taken every twelve minutes. The results of this 
testing program, thought to be the most comprehensive carried out, 
are summarized. An analytical background is presented for the 
natural forces which enabled the building to remain within the 
comfort zone despite the fact that the outdoor air varied from a 
winter low of 25 F to a summer high of 115°F. 


48015 (LA—6637-C, pp 73-78) Temperature response of a sunlit 
floor and its surrounding soil. Wesslling, F.C.; Dexter, M.E.; Reed, 
A.W.; Scott, J.W. (Univ. of New Mexico, Albuquerque). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). ; 


In Passive solar heating and cooling. 

The distribution of temperature in the soil beneath and around 
a house whose floor has sunlight shining on it is computed. Three 
different cases of thermal insulation are studied for a soil floor. The 
first case has no insulation, the second case perimeter insulation 24 
inches deep, and the third case perimeter insulation 24 inches deep 
with bottom insulation 24 inches beneath the floor surface. In 
addition, similar studies for a sand floor are considered, and also for 
a six inch thick concrete slab insulated on its perimeter and bottom. 
The computer model encompassed a total depth of 20 feet below the 
floor surface and 20 feet from the perimeter of the house. 


48016 (LA—6637-C, pp 90-100) Weston residence. Saunders, 
N.B. (Circuit Engineering, Weston, MA). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

A recounting of the plans, errors, analyses, and successes in 
building and living in a residence to use and be served by the natural 
forces of sun, wind, and rain. It has been cost effective, but the 
design is now obsolete. 


48017 (LA—6637-C, pp 101-107) Atascadero residence. Hay, H. 
(Sky Therm Processes and Engineering, Los Angeles). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

The Atascadero house features a solar pond with movable 
insulation. The solar pond supplies 100% of the heating and cooling 
requirements. A general discussion of the house architecture and its 
heating system is given. (MOW) 


48018 (LA—6637-C, pp 108-110) Review of Monte Vista Ele- 
mentary School Greenhouse. Harrison, D.C. (Zomeworks, Albuquer- 
que, NM). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

The Monte Vista Elementary School Greenhouse in Albu- 
querque, New Mexico is the first passive solar heated structure to 
use the Beadwall TM* insulation system as a collector cover. This 
report will discuss the design, construction and problems associated 
with this project. 


48019 (LA—6637-C, pp 111-118) Sun house, Schmitt, E.A. (E. 
A. Schmitt, Bob Schmitt, Inc., Strongsville, OH). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 
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In Passive solar heating and cooling. 

A house featuring ~ & heating primarily from a centrally 
located glass covered atrium is described. Floor plans with insulating 
details and heat loss calculations are given. (MOW) 


48020 (LA—6637-C, pp 119-127) Kelbaugh house. Kelbaugh, D. 
(Dept. of Planning and Development, Princeton, NJ). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 


In Passive solar heating and cooling. 

An architect's firsthand experience of designing, building and 
occupying a Trombe-type solar heated and cooled house in Prince- 
ton, N. J. is described. The house’s design and first winter's perfor- 
mance are described. Four problems are listed with corrective 
measures to be taken as well as several other suggested refinements. 
The system's cost, annual savings and amortization are reported and 
finally its advantages and disadvantages. The Appendices include the 
heating and cooling diagram, plans, sections, elevations and photo- 
graphs of the house. 


48021 (LA—6637-C, pp 129-131) Pitkin County's Ai 
Terminal...or...where did all the natural gas go. Shore, R. (Capital 
Creek Assoc. Ltd., Snowmass, CO). 1976. 

In Passive solar heating and cooling. 

The design and performance of the building's components are 
described. The particular components described include the follow- 
- South glazing, skylights, building mass, and building costs. 
(MOW) 


48022 (LA—6637-C, pp 132-136) Karen Terry house. Terry, K. 
1976. 


From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

An owner-builder’s description of the theory, construction, 
costs, and performance of the second passive solar/adobe in Santa 
Fe, New Mexico, a project with results which far exceeded all 
anticipations. 


48023 (LA—6637-C, pp 137-149) Unit 1, First Village. Nichols, 
W.D. (COMMUNICO, Santa Fe, NM). 1976. 

From Conference on passive solar heating and cooling; Albu- 
we New Mexico, United States of America (USA) (18 May 

In Passive solar heating and cooling. 

Unit 1, First Village, is a 2,500 square foot 2-story sun 
tempered dwelling in Santa Fe, New Mexico. The solar system is a 
hybrid, active/passive with a large 2-story glassed-in atrium acting 
as a greenhouse and heat collection area. Heated air is taken from 
the top of the greenhouse by fan through two radiant rock beds and 
then back to the greenhouse. The house was funded in the first cycle 
of the HUD Demonstration Program. It was also the first house in 
the ~ to sell. The system is described, along with comments 
on the Federal Demonstration Program, active versus passive sys- 
tems, marketing a solar home and the advantages of placing solar 
homes in a planned environmental community setting. 


48024 (LA—6637-C, pp 150-152) Solar heated and cooled Tyr- 
rell residence. Anderson, B. 1976. 

From Conference on passive solar heating and cooling; Albu- 

a New Mexico, United States of America (USA) (18 May 
6). 

In Passive solar heating and cooling. 

The Tyrrell residence in Bedford, N.H. makes use of heavy 
construction with an insulating envelope between the mass and the 
outdoors. The entire south wall of the three bedroom house is a solar 
collector-part windows with interior movable insulating shutters and 
part concrete wall/beadwell combination. The house construction 
and performance is discussed. 


48025 (LA—6637-C, pp 153-156) Winters House. Hammond, J. 
(Living Systems, Winters, CA). 1976. 

From Conference on passive solar heating and cooling; Aibu- 

a New Mexico, United States of America (USA) (18 May 
6). 

In Passive solar heating and cooling. 

A solar heated and naturally cooled house in Winters. Califor- 
nia is described. The solar heating system consists of roof ponds with 
reflector lids. The lids allow the construction of a roof pond type 
house with good performance characteristics using ponds with a 
total area less than 25% of the roof area. 


48026 (L.A—6637-C. pp 157-159) Thermal performance of old 
buildings in central Iran employing air towers. Bahadori. M.N. (Pah- 
lavi Univ.. Shiraz. Iran). 1976. 
From Conference on passive solar heating and cooling; Albu- 
a. New Mexico. United States of America (USA) (18 May 
6). 
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In Passive solar heating and cooling. 

The central part of Iran is characterized by its desert-type 
climate of having extremely clear night skies and a high degree of 
year-round insolation. People living in this area have long made use 
of these natural phenomena and have built their homes—and adopt- 
ed a way of life—as to have very little need for winter heating and 
no need for active summer cooling. For example, in the city of Yazd, 
at the edge of a desert, one finds the buildings built over fifty years 
ago having flat roofs, basements, thick walls and roofs, and shades 
for their relatively small number of doors and windows. The solar- 
thermal energy storage capacity of the heavy walls and roofs of 
these old buildings provides a rather uniform and moderate tempera- 
ture during the winter season, with only a small need for supplemen- 
tary heating. During the hot and dry summer months the perfor- 
mances of these buildings are excellent. The building's heavy struc- 
ture is cooled at night by means of a natural circulation of the 
outside air through the building and by radiation to the sky. Also the 
air towers or “wind catchers” which provide a natural circulation of 
air through the buildings are discussed. 


48027 (LA—6637-C, pp 160-164) Considerations for retrofitting 
an attached solar greenhouse. Yanda, W.F. (New Mexico Energy 
Research Board, Santa Fe). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

A passive, attached greenhouse can contribute substantial 
heat and energy savings to a home. The retrofitted greenhouse lends 
itself to custom design and presents unique problems in each separate 
——- Criteria for operating the home greenhouse are quite 
different from commercial units and will vary for every family. Seed 
to table food production in the greenhouse represents a measurable 
energy savings nationally. 


48028 (LA—6637-C, pp 171-182) M.LT. Solar House 2: south 
wall collection, storage, and heating. Dietz, A.G.H.; Czapek, E.L. 
(Massachusetts Inst. of Tech., Cambridge). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

The solar house features a south wall that functions as a 
collector, storage area, and heat exchanger. Heat-loss coefficients are 
described. Measurements were made and continuous records were 
kept for the following: (1) room temperature, (2) insolation, and (3) 
electrical input into each room. The test results are described. 

Ww) 


48029 (LA—6637-C, pp 183-188) Modeling the Atascadero 
house. Niles, P.W.B. (California Polytechnic State Univ., San Luis 
Obispo). 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

Performance data for the Atascadero house is reviewed, 
along with performance predictions based on a steady-state energy 
balance. A steady-periodic sinusoidal model for predicting room 
temperature swing is also presented, and its predictions are shown to 
compare favorably with experimental data. The model is not intend- 
ed for use in making highly accurate predictions, but as a design tool 
combining ease of application with sufficient sophistication to show 
the effect of pertinent building and environmental design factors. 


48030 (LA—6637-C, pp 189-199) Some performance estimates 
for the Wright house, Sante Fe, New Mexico. Rogers, B.T. (Los 
Alamos Scientific Lab., NM). 1976. 

From Conference on passive solar heating and cooling; Albu- 
a New Mexico, United States of America (USA) (18 May 

In Passive solar heating and cooling. 

In the fall of 1974 David and Barbara Wright built a direct 
gain sun tempered house in Santa Fe, New Mexico. The house is 
described, and an estimate of the solar capability based on recorded 
indoor air temperature and local weather records is presented. 


ng (LA—6637-C, pp 200) Corrales residence. Baer, S.C. 
1976. 

From Conference on passive solar heating and cooling; Albu- 
a New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

The house is a series of ten connected domes. The exposed 
surface area is high and the heat loss relatively high. The excellent 
performance and comfort of the house are achieved by the very 
efficient drum walls and the large thermal mass which is well- 
coupled to the rooms. 
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48032 (LA—6637-C, pp 201-222) Some performance characteris- 
tics of the CNRS solar house collectors. Trombe, F.; Robert, J.F.; 
Cabanat, M.; Sesolis, B. (CNRS, Odeillo, France). 1976. 

From Conference on passive solar heating and cooling; Albu- 
a New Mexico, United States of America (USA) (18 May 


In Passive solar heating and cooling. 

The working balance (solar contribution to heating) of the 
CNRS solar houses are well known. They can save, depending on 
the year, between 60 and 70% of the heating load in the Mediterra- 
nean climate (ODEILLO). The savings are more limited (35 to 45%) 
in less sunny climates (Chauvency-le-Chateau, Meuse). The object of 
this paper is to report the performance characteristics of the heavy- 
masonry type solar collectors used in the ODEILLO and CHAU- 
VENCY-LE-CHATEAU solar houses. The performance character- 
istics were established on the basis of measurements taken in the 
different ODEILLO houses since November 1974. 


48033 (LA—6637-C, pp 223-237) Wallasey School. Perry, J.E. 
Jr. (Los Alamos Scientific Lab., NM). 1976. 

From Conference on passive solar heating and cooling; Albu- 
we New Mexico, United States of America (USA) (18 May 

In Passive solar heating and cooling. 

The Annexe of St. George’s School, Wallasey, U.K. is situat- 
ed on the west coast of England at 53.4° north latitude. Despite 
rather poor winter solar conditions, it has operated successfully since 
1962. Thermally it is a hybrid system, deriving more than half of its 
heat from the sun, a substantial fraction from incandescent lighting, 
and a small fraction from the metabolic heat of the students. The 
immense double-glazed solar wall, 230 ft by 27 ft, covers the entire 
south face of the building. Internally there is massive thermal stor- 
age, with exterior insulation covering the roof and part of the north 
wall. Temperature control is accomplished by use of lights and 
ventilation, and by the students’ choice of clothing. An extensive, 
modern data system was used to accumulate operational data for a 
19-month period. A thoroughgoing, detailed analysis has been per- 
formed by Dr. Morris Davies and coworkers at the nearby Universi- 
ty of Liverpool to elucidate the operation of this and similar build- 
ings. This paper contains brief descriptions of the building and 
instrumentation and presents briefly some of the analytical and 
experimental results. 


48034 (LA—6637-C, pp 238-246) Simulation as a design tool. 
Balcomb, J.D.; Hedstrom, J.C.; McFarland, R.D. (Los Alamos Sci- 
entific Lab., NM). 1976. 

From Conference on passive solar heating and cooling; Albu- 
we New Mexico, United States of America (USA) (18 May 


In Passive solar heating and cooling. 

The program of reseach and development on passive solar 
heating systems at the Los Alamos Scientific Laboratory is de- 
scribed. A rationale is presented for utilizing both mathematical and 
physical simulations as design tools for passive systems. Preliminary 
results of computer simulation analyses are presented. These results 
indicate that a performance comparable to that of conventional 
active solar heating systems should be achievable in an optimized 
design passive solar heating system. Placement and type of thermal 
storage is crucial to good performance. Early results from some 
passive solar heating test cells are presented. 


48035 (LA—6637-C, pp 247-249) Economics: one view. 
Saunders, N.B. (Circuit Engineering, Weston, MA). 1976. 

From Conference on passive solar heating and cooling; Albu- 
= aa New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

The financial consideration leading to the choice of the Solar 
Staircase System and Saunders Solar Shanty together with a brief 
description of the technical details of this 100% solar heated low- 
cost design are presented. 


48036 (LA—6637-C, pp 250-253) First cost economic evaluation 
of the Atascadero Skytherm house. Haggard, K. 1976. 

From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 


In Passive solar heating and cooling. 

The first cost for the Skytherm system of heating and cooling 
as applied to the Atascadero House in 1973 is compared to that of 
conventional housing in the area. The first cost of a post-prototype 
design of the same system is also estimated and similarly compared 
to conventional housing. 


48037 (LA—6637-C, pp 254-269) Computer simulated perfor- 
mance and capital cost comparison of active vs. passive solar heating 
systems. Fraker, H. Jr.; Glennie, W.L. (Princeton Univ., NJ). 1976. 
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From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 

In Passive solar heating and cooling. 

The following paper compares a computer simulated heating 
performance of a typical flat-plate liquid collector system with two 
“passive” solar heating systems, a roof pond with movable insula- 
tion/reflector and a massive south facing wall with movable insula- 
tion/reflector. The capital costs of the three systems are estimated 
and compared to their performance in order to arrive at a cost and 
effectiveness comparison between the three systems. 


48038 (LA—6637-C, pp 270-281) Sundwellings presentation at 
passive heating and cooling conference. van Dresser, P. 1976. 

From Conference on passive solar heating and cooling; Albu- 
fo New Mexico, United States of America (USA) (18 May 

In Passive solar heating and cooling. 

Four houses in northern New Mexico are briefly described. 
Three different solar systems are used: greenhouse, direct gain, and 
Trombe wall. One house uses conventional heating for comparison. 
The construction details are described from a nontechnical view- 
point. (MOW) 


48039 (LA—6637-C, pp 282) Freon actuated controls. Baer, S.C. 
1976. 


From Conference on passive solar heating and cooling; Albu- 
querque, New Mexico, United States of America (USA) (18 May 
1976). 


In Passive solar heating and cooling. 

A weight of liquid is moved from one container to another by 
a temperature difference, causing a difference in vapor pressure. The 
shifting weight is used to open and close louvers or shutters, or to 
orient a tracking panel. 


48040 (LA—6637-C, pp 288-292) New building materials and 
components for passive heating of buildings. Johnson, T.E. (Massa- 
chusetts Inst. of Tech., Cambridge). 1976. 

In Passive solar heating and cooling. 

Three new building materials are introduced that greatly 
improve the thermal and architectural performance of passively 
heated residences by reducing glazing thermal losses and glare levels 
without interfering with solar gain, and stabilizing room temperature 
without using weighty materials which are expensive to support. 


48041 Calculation of solar radiation intensity for heat technology 
investigations in building construction. Heindl, W.; Koch, H.A. 
(Technische Univ., Vienna (Austria). Inst. fuer Angewandte Physik). 
Gesund.-Ing.; 97: No. 12, 301-314(1976). (In German). 

7 figs.; 2 tabs.; 8 refs. 

For heat technology calculations in building construction (a 
very important part of the physics of buildings), it is necessary to 
know the intensity of direct and diffused solar radiation of flat 
surfaces of any orientation. It is advantageous, particularly with 
regard to EDV calculations, to be independent of astronomical 
tables and diagrams in this. Therefore a certain system of formulae is 
given in this paper specially for heating-, air conditioning -, con- 
struction experts and architects, which enables one to carry out 
complete calculations of this solar radiation intensity with a knowl- 
edge only of the date, time, geographical position, orientation of the 
surface and a few meteorological parameters. As an extension of the 
formulae hitherto used in construction literature, the elliptical path 
ot the earth, time differences and time equations, the bending of light 
in the earths atmosphere and possible rise over the horizon are all 
taken into account. 


48042 Climatic load factors, their generation and use for solar 
heating/cooling design. Lowry, W.; Wade, H. pp 286-287 of In 
Sharing the sun: solar technology in the seventies. Volume 1. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 


48043 Solar system market capture in the climato-economic re- 
gions of the United States. McCumber, W.H. Jr. (International Busi- 
ness Machines Corp., Huntsville, AL). pp 18-31 of In Sharing the 
Sun: solar technology in the seventies. Volume 9. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

CONF-760842—P9. 

Penetration of solar energy systems into construction markets 

is determined by the economic expectations of the consumer. Since 
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individual customization is impractical, regions” of similar econom- 
ic and climatological characteristics are defined against which to 
optimize designs. This paper defines 51 climato-economic regions of 
the U.S. and demonstrates two IBM-developed analytical tools, 
CERES (Comprehensive Economic Recovery Evaluation System) 
and CAP (Capture Analysis Program), which extrapolate the 
techno-economic performance of region-optimal systems into nation- 
al market capture expectations. Used iteratively, CERES and CAP 
evaluate the sensitivity of market capture to incremental changes in 
technical characteristics or economic environment. 


48044 Feasibility of solar house heating: a study in applied eco- 
nomics. Shams, A.; Fichtenbaum, R. (Washington Univ., St. Louis). 
pp 32-50 of In Sharing the Sun: solar technology in the seventies. 
Volume 9. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF. 760842—P9. 

This study examines the economic feasibility of utilizing solar 
heating for the average single family house in St. Louis, Missouri. 
The purpose was to determine the optimal mix of solar and conven- 
tional forms of heating, taking into account the factors of climate, 
heat loss coefficient of residential structures, fuel costs, and capital 
costs associated with solar heating systems of varying sizes. A 
simulation model mounted on a digital computer measured the 
annual performance of a solar-heating system design of varying 
capacities. The optimal mix of solar and conventional heat sources 
was found where the present value of the savings on conventional 
fuel, taken over the life of the system, is equal to the cost of the 
system at the margin. Using the micro-economic technique of mar- 
~~ analysis, present value of the marginal savings on conventional 

el, resulting from the utilization of the solar heating system, was 
compared with the capital cost of the system. Also, government 
policy options regarding the use of a tax credit as an incentive for 
installing solar heating systems are discussed. 


48045 Parametric study of critical fuel costs for solar heating in 
North America. Duffie, J.A.; Beckman, W.A.; Brandemuehl, M.J. 
(Univ. of Wisconsin, Madison). pp 51-63 of In Sharing the Sun: solar 
technology in the seventies. Volume 9. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

Critical fuel energy cost, C/sub F/*, is defined as the cost of 
delivered energy from conventional sources below which heat from 
optimized solar systems is more expensive than heat from conven- 
tional sources. The critical fuel energy cost of a useful index to assess 
the feasibility of solar heating in any location or region. A method is 
presented for estimating C/sub F/* for particular locations, build- 
ings, solar collectors, and solar heating system costs. Tables are 
presented which permit determination of C/sub F/* as a function of 
system costs for 96 stations in the United States and Canada. Exam- 
ples of C/sub F/* are shown for two of these stations. 


48046 Daedalophobia: diagnosis and prognosis. Foster, H.D.; 
Sewell, W.R.D. (Univ. of Victoria, British Columbia). pp 84-90 of In 
Sharing the Sun: solar technology in the seventies. Volume 9. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; wa: Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

Solar space heating has numerous environmental, social, and 
political advantages over conventional temperature-control systems. 
Yet, despite the benefits that would result from widespread Canadian 
adoption, diffusion of this innovation has been extremely slow. 
Daedalophobia, a fear of the sun's energy, has been identified as the 
major cause. Symptoms recognized at the federal and provincial 
levels include an unrealistic investment in research and development. 
Locally, adoption is hindered by a multiplicity of building codes, 
regulations, and restrictions. Undercapitalization in manufacture and 
an unwillingness to take risk by the building industry are also 
indicative of the endemic nature of this disease. Prospective home 
owners display symptoms of daedalophobia that include fear of the 
price and ignorance of the nature of the technology. This disease can 
be best eradicated by a federal program of insurance of solar-heated 
homes and financial support of large-scale prefabrication. 


48047 Effect of solar home heating on electric utilities. Lorsch, 
H.G. (Franklin Inst. Research Labs., Philadelphia). pp 97-112 of In 
Sharing the Sun: solar technology in the seventies. Volume 9. Boeer, 
K.W. (ed.). Cape Canaveral. FL; American Section of the Interna- 
tional Solar Energy Society (1976). 
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From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winni a pa Canada (15 Aug 1976). 

See CONF-7 2—P9. , 4 

The effects of conventional residential electric resistance 
heating, direct solar heating, and solar assisted heat pumps on two 
northeastern electric utilities are evaluated. One is summer peaking, 
the other is winter peaking. On the coldest day of the year, the solar- 
heated home with electric-resistance backup puts the same load 
demand on the utility as the conventionally heated home; however, 
the former’s annual load factor is approximately 40% lower. 
Demand-related and customer-related costs to serve the solar-heated 
home are identical to those for the conventional electrically heated 
home; only energy-related costs are lower. Since all utility costs are 
presently recovered by an energy charge designed on the basis of 
electric-resistance a as the sole source of energy, present 
electric rates do not fully recover all costs to serve solar-heated 
homes. Alternative rates are considered that would reimburse the 
utilities for their costs without inhibiting the introduction of solar 
heating. The fact that monetary savings accruing to homeowners 
due to the use of solar heating are proportionately lower than their 
energy savings is a disincentive to the introduction of solar heating 
that has frequently been ignored. 


48048 Use of off-peak electricity for solar heated homes. McCon- 
nell, R.D. (Hydro-Quebec, Varennes); Beaudet, J.H.; Piche, B.; 


Maille, E. pp 128-136 of In Sharing the Sun: solar technology in the 
seventies. Volume 9. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; ares, Meeeots. Canada (15 Aug 1976). 

See CONF-7 2—P9. 


The growing interest in solar-home-heating systems led 
Hydro-Quebec to undertake studies of the possible impact on its load 
profile of many solar homes equip; with electric heat backup. 
They are participating with McGill University in a performance 
evaluation of a solar-home-heating system having electric backup 
and, with the help of this evaluation, shall attempt to estimate the 
effect of many similar homes on their load profile. Preliminary 
thoughts on this matter are presented. The Hydro-Quebec network, 
like that of many northern utilities, experiences large demand fluctu- 
ations during winter months. The peak power demand often occurs 
during the coldest winter days (usually from 9 h to 11 h and from 16 
h to 20 h). These so-called peak periods are costly for all electric 
utilities, and the energy demand pattern of thousands of solar homes 
with electric-heating backup could have an important effect on the 
network load profile. In addition to backup heating for lengthy 
cloudy periods, most solar-home-heating systems incorporate ther- 
mal-energy-storage equipment allowing for one or two days auton- 
omy. In the case of electric heating backup it appears that it would 
be beneficial for utilities if the use of off-peak electricity was 
incorporated into the heating system design. A simple means of 
doing this would be to place the electric-heating elements in the duct 
leading to the energy storage or else directly in the storage. Controls 
would also be needed so that, if the stored thermal energy is low, the 
storage can be filled during the off-peak periods. Economic estimates 
are presented for different types of backup heating systems. 


48049 Solar energy application considerations for housing in de- 
pressed communities. Smith, A.E.; Lior, N.; Klausner, S.Z.; Stanic, 
S.I. (Univ. of Pennsylvania, Philadelphia). pp 137-154 of In Sharing 
the Sun: solar technology in the seventies. Volume 9. Boeer, K.W. 
(ed.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ——- Society of 
Canada, Inc.; waniece Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P9. 

Some of the social and physical implications of possible 
government programs for subsidizing the application of solar-heatin 
technology for poor households and depressed communities, whic 
are characterized by social and physical blight, are explored. Exist- 
ing and proposed government energy-related programs and legisla- 
tion are evaluated for their effectiveness in relieving the impact of 
rising energy prices on household consumption patterns of the poor. 
Social, economic, technological, and architectural aspects of solar- 
heating applications in depressed communities are considered. The 
conclusion reaffirms the systemic nature of housing, energy, and 
welfare problems. Some of the major recommendations include: 
accelerating rehabilitation of the existing housing stock, demonstrat- 
ing solar projects in depressed communities, and reducing welfare 
costs through government energy-related programs. 


48050 Solar high technology and architecture. Tabb. P.; Brown, 
A.; Hower, R. (Joint Venture Inc., Boulder, CO). pp 177-189 of In 
Sharing the Sun: solar technology in the seventies. Volume 9. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 
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From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; by 1% — Canada (15 Aug 1976). 

See CONF-760842— 

The impact of aera mechanical systems upon multi-family 
housing in the Colorado region (40°North latitude, 105° West longi- 
tude) 1s described. The system's technical constraints, especially 
collector area intensiveness in the planning and svebibecteral Gulla 
phases, are discussed in part one. Four distinct multi-family housing 
forms matched with five generic solar mechanical systems are ana- 
lyzed and illustrated as a result of research performed for the 
American Institute of Architects Research Corporation, subcontract 
No. 74012. As an outgrowth of this research, the Department of 
Housing and Urban Development demonstration grant H-2455 for a 
— apartment building currently under construction is discussed 

two. bape roject of eight 4-bedroom units has a total 

uilding area of 8,600 square feet. The Compound Parabolic Con- 

pownn. e (CPC) Collector System delivers 74% of the annual space 

heating and domestic hot water demand. Due to the abundance of 

direct insulation in the Colorado area, the high efficiency of the solar 

mechanical system and the energy responsive building design, a floor 
area to collector area ratio of 10 : 1 is achievable. 


48051 Some institutional problems of residential solar heating. 
Blair, J.F. Jr.; O’Brien, J. (Franklin Inst. Research Labs., Philadel- 
phia). pp 190-199 of In Sharing the Sun: solar technology in the 
seventies. Volume 9. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Booey Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Seesg Meno. Canada (15 Aug 1976). 

See CONF-7 

Because of the overwhelming influence of financial institu- 
tions on the building market, the concept that governmental actions 
are required if solar-assisted heating systems are to become an 
acceptable technology in the near future is discussed. Barring radical 
changes, a large-scale introduction of solar-assisted heating will not 
come about through economic forces alone. The key lies in subsidies 
which could be in the form of tax abatements to building owners, 
subsidies by utilities to building owners, preferential utility rates, 
and, most importantly, a credible and consistent energy policy on the 
part of the government. 


48052 Description of Provident House, King City, Ontario. Hix, 
J. (Architect and Planner, Toronto). pp 229-235 of In Sharing the 
Sun: solar ae in the seventies. Volume 9. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; ey Menke, Canada (15 Aug 1976). 

See CONF-7 2—P9. 


The Provident House team has made a conscious effort to 
create a house that would not conjure up any images of required 
lifestyle change. The house is designed, and will be constructed, so 
that its use will require no change in what is called contemporary 
Canadian way of life. Consequently it was decided early that the 
solar heating system should be incorporated in a middle-to-hi 
income an —— whose owners could afford the luxury o 
swimming pool. This was intended to put the system cost ae 
perspective, the argument being that if the solar system could cost 
the same additional amount as a swimming pool, then the choice 
could be made between no heating bills for the future or recreational 
pleasure. The Provident House is briefly described. 


48053 User needs vs. technical demands, or the art of tradeoff in 
making a good, inexpensive solar home. Miley, N. (Plainener, 
pe al KS); Pierce, R. pp 236-250 of In Sharing the Sun: so ar 
technology in the seventies. Volume 9. Boeer, K.W. (ed.). Cape 

veral, FL; American Section of the International Solar Energy 
Society — 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Eat. Society of 

* a om Canada (15 Aug 1976 

, venture in the design/construction/evaluation of a good, 
inexpensive solar home is described. Conceptual issues defined for 
such a dwelling include: behaviorially appropriate design; utilization 
of renewable sources of energy; layman construction technologies 
(intermediate technologies); responsiveness to local code, site, and 
climate conditions; life-cycle costing; post-construction evaluation; 
and public awareness activities. The soy cot presentation focuses on a 
recently constructed, owner-built, solar home as an illustration and 
test of the definitions presented earlier. The decisions as ad-hoc 
tradeoffs in the collage of design objectives, which gave the building 
its current form, are discussed. A selected post-construction evalua- 
tion will set the context A a discussion of some of the specific 
design/build tradeoffs in this particular structure. Specific items 
include: "Trombe-Michael” type solar collector, integrated heating 
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systems, wall construction, roof construction, urethane foam detail- 
ing, and selectable skylights. 


48054 Minimum energy dwelling. Ashworth, R.A. (Southern 
California Gas Co., Los Angeles). PP 251-256 of In Sharing the Sun: 
solar technology in the seventies. Volume 9. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

In mid-1974, Southern California Gas Company decided to 
build two houses that would demonstrate extensive energy conserva- 
tion through the use of building techniques and solar energy. The 
project is called M.E.D., which stands for Minimum vty Auton 
ing. MED’s overall goal was to build two identical in 
southern California that would use at least half of the energy of a 
comparable dwelling. The houses had to be designed so they would 
blend into the architecture in their area. Along these lines, MED had 
to be designed using off-the-shelf equipment that would be cost- 
competitive or make sense on a “life-cycle-cost” basis. The one 
exception to this was the homes’ solar energy system. Two houses 
were planned because of the need for both ” tion” and data 
gathering. Thus, one house can be used for: guided tours to expose 
various audiences to the concepts used in the house, and the other 
home can be = by a typical family to allow acquisition of 
actual data as quickly as possible. 


48055 Updated homesteader. Dean, T. (Univ. of Kansas, Law- 
rence). pp 257-261 of In Sharing the Sun: solar technology in the 
seventies. Volume 9. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar — Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

The design and construction of a minimum-energy-dependent 
home for a middle-aged American couple whose environmental 
expectations are typical of many people are described. The utiliza- 
tion of solar and wind energy, together with as a hobby, 


gardening 
roduced a host of related activities which effectively c 
i paueial toe epee 


ife-style. Surprisingly, this unassuming and 
ed widespread ye attention. Pri ae tee the home is 
rovided by a 570 square foot sootmeaaed 1 t-plate collector, a 
e 2-kW wind came and a wood-burning stove. 


48056 P assessment of a new energy 

D. pp 276-281 of In og a ty Sun: yor pane 
seventies. Volume 9. Boeer, K. (cd), Cape Canaveral, 
can Section of the International Solar Energy Society (1976), 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

A pi —- + pene of the perceptual impressions of the 
adaptation of a b design inco rporating new energy concepts is 
described. Preliminary work of this nature is related to the Meadow- 
vale Solar Experiment in Mississauga, Ontario. The comments are 

and preliminary conclusions drawn in an attempt to gain 
a better insight into the task of integrating this new technology into a 
society set in well established preconceptions. 


48057 

heated and cooled z k 

(Colorado State Univ., Fort Collins). pp "39-45 of In Shavian. the Sun: 
solar technology in the seventies. Volume 2. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the ——, Section of the Inter- 
national Solar Energy Society and The So — Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada noy Aug 1976). 

See CONF- 760842—P2. 

A direct contact liquid-liquid heat exchanger pilot plant was 
constructed and evaluated for future use as a more efficient heat 
exchanger in solar heated and cooled buildings for the transfer of 
heat from collector liquid to storage liquid. A direct contact heat 
exchanger consists of a vertical tube equipped with a distribu- 
tion plate and inlets and outlets for the two liquids, which are in 
direct contact with each other. One liquid is dis in the form of 
droplets and the other liquid is continuous. experiments were 
conducted b hot diethyl phthalate drops in a glass 
column filled with water. The column and the diethyl phthalate 
represent the storage tank in solar houses and the collector liquid 
— This —— eliminates the conventional tube and 
shell heat exchanger the temperature drop across its walls. The 
useful gain of the collector is therefore increased. 


ee Lee, 
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48058 Sharing the Sun: solar technology in the seventies. Volume 
10. Business, commercial, poster session, miscellaneous. ory sec- 
tions 19, posters 23. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 281p. 
(CONF-760842—P 10). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar —— Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

te abstracts were prepared for the 29 full papers includ- 
ed. Titlesvare listed for 9 presented that appear as abstracts or 
summaries only. Six of the abstracts of full 
Energy Abstracts for Policy Analysis (EAPA). 


Gunnison, CO). pp 194-198 of In Sharing the Sun: solar technolo rf 
in the seventies. Volume 10. Boeer, K.W. AD eg | ve Canaveral, 
American Section of the International Solar Energy wer oe — 

From Joint conference of the phenn bog = te 
national Solar Energy Society and The Solar 7 So hg of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 

The design, construction, and operation of a 100% solar- 
heated greenhouse capable of as plant life under extremely 
cold climatic conditions are described. 


48060 Description and analysis of a novel passive solar heated 
complex near Seattle, Washington. Reich- 

muth, H.S. (Bear Creek Thunder, As Ashland, OR). pp 199-205 of In 
Sharing the Sun: solar technology in the seventies. Volume 10. 
Reson EW. Gok). une Cuenvend , FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section — the —. 
national Solar Energy Society and The Solar ey Sanay 
= Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF- 760842—P10. 

A passive solar-heated aquaculture/greenhouse complex built 
40 miles north of Seattle collects and stores solar energy by reflec- 
tion from interior surfaces into a massive interior thermal storage 
pool. Analysis indicates that such a scheme offers high collection 
efficiencies through low-aperture temperature, even for the case of 
relatively low-quality reflectors with rho = 0.5. 


48061 Solar energy program of NATO Committee on the Chal- 
lenges of Modern Society. Morse, F.H. (Energy Research and Devel- 
opment Administration, W: » DC). pp 58-71 of In S 

the sun: solar technology in the seventies. Volume 1. Boeer, K. 
(ed.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar —_—* 
re Inc.; Winni Manitoba, Canada (15 Aug 1976 

See CONF-7. 2—P1. 

The objective of the Solar Energy Pilot Study of the Com- 
mittee on the Challenges of Modern Society (CCMS) of the North 
Atlantic Treaty Organization (NATO) is the exchange of informa- 
tion on the solar heating and cooling systems programs and projects 
of each participating country so as to encourage the cost-effective 
and practical application of solar energy to heating and cooling in 

tial, commercial, industrial, agricultural, and public i 
The key elements in this information exchange are: : ) the a 
tion and distribution of special reports, prepared in format, 
on certain projects in the partici ting, country; (2) the distribution 
of relevant and publicly available reports concerned with solar 
ron ty ape ban penny by 
— for the review of research, development, and 

tion programs, discussions and exc 
this paper, the CCMS Solar Energy 
recent activities are reviewed. 


48062 Solar Energy Program of the International Energy 
Agency. Morse, F.H. (Energy Research and Development Adminis- 
tration, Was! » DC). pp 72-78 of In Sharing the sun: solar 
e seventies. Volume 1. Boeer, K.W. (ed.). Cape 

Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From je og oy et 
national Solar Energy Society and The Solar eee Seay 
Canada, Inc.; Winni: Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P1. 

The International Energy Agency (IEA) was established in 
ae Se eee of the IEA was to promote 
R and D. The objective of 


ry noel a 
solar heating, cooling, and hot-water supplying systems, 
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development of com: oma for the above systems, (3) thermal 
performance testing of solar an, (4) development of an insola- 
tion instrumentation package and handbook, and (5) inference of 
insolation from existing meteorological records. In this 


paper, the details of these solar energy projects of the IEA are 
summarized. 


48063 Development and implementation of standards for solar 
heating and cooling Dikkers, R.D. (National Bureau of 
Standards, Washington, DC). pp 83-90 of In S the sun: solar 
technology in the seventies. Volume 1. Boeer, . (ed.). Cape 
Canaveral, FL; American Section of the Gotan Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
satiens Sin Seay Casey ond Tee Sater Busy Sestely of 
Canada, Inc.; Winni Manitoba, Canada (15 Aug 1976) 

Tp Saag being conducted by the N 

energy program activities con y la- 
tional Bureau of Standards (NBS) are primarily centered around 
projects related to the development and implementation of standards 
and performance criteria for solar heating and cooling applications. 
In su peel of the or Research and Devel t ae 
the Department of Housing and Urban Devel 

(HUD); — energy research and demonstration 
prepared interim performance criteria for residential 20 ne 
systems and test procedures for determining the thermal perfor- 
mance of solar collectors and thermal storage devices. Currently, 
NBS is developing: (1) interim performance criteria for commercial 
solar ee ee (2) intermediate standards for solar heating and 
systems that can be used in conjunction with 
HUD’s Minimum Standards; (3) draft standards for materi- 
als (i.c., sealants, cover plates, insulation) to be used in solar systems; 
(4) plans for establi a solar collector testing laboratory accredi- 
tation program; and (5) plans for identifying and developing other 
needed standards in tion with various standards-writing or- 

ganizations such as ASTM and ASHRAE. 


48064 Solar residential demonstration program. Moore, D.C. 
(U.S. Department of Housing and Urban he col Wi 
DC). pp 91-100 of In Si the sun: solar technology in the 
seventies. Volume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the nen ee Solar Energy Society (1976). 

From Joint conference of the American Section me the ye 

ee en ee sete Codecs weit ow 
apes Canada (15 Aug 1976). 

As a matter of national policy, the United States is undertak- 
ing to bring about the early, widespread use of solar energy for 
heating and cooling buildings, viding domestic hot a and 
supplying heat for industrial and agricultural aadieaet 
tial portion of the national program, nanaged by the Department of 
Housing and Urban Development, addresses the many different 
issues which, together, are involved in conetone a residential 
market for solar energy. 


dpi barriers to wed use. This 
lemented by a number of special studies as 

nem to encourage this residential solar 
market. The vf cycle of demonstration grants is currently under- 
way, and a general solicitation has been issued for the second cycle. 


48065 Recent Canadian activities in solar heating. Sasaki, J.R. 

ational Research Council of Canada, Fath gen, 106-109 of In 

in the seventies. Volume 1. Boeer, 

* en Section of the Interna- 

From Font coed ce the American Section of the Inter- 

national Solar Energy Society and The Solar —* 

Canada, Inc.; Wi Manitoba, Canada (15 Aug 1976 

See CONF-7: 2—P1. a oo 

Ongoing Canadian activities in solar heating inc a feasibil- 

ity study on solar heating of buildings in Canada, and six solar- 

heating demonstration projects. Newly initiated activities include a 

—s program for —— utilization of 

solar-heating systems ; and the construction of a solar- 

heated Senior Citizen Home in Ontario. In addition, over a dozen 

privately funded solar homes have been and are being constructed in 


48066 United States National Program for the demonstration of 
(Energy Research and Development Adminstraton Washington, 
(Energy Research and Ww 

DC). pp 126-141 of In S 


seventies. Volume 1. Boeer, K. 
can Section of the International S 


Manitoba, 
See GONE? 2—PI. 
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An overview of the National Program for the Demonstration 
of Solar Heating and Cooling of Buildings in the United States is 
presented. A brief description of the program plan, structure, and 
strategy is presented. Program accomplishments and activities to 
date are discussed; specific demonstration projects in the Residential 
and Commercial Buil 
gram planned accompli 
year are addressed. 


48067 Current technology for solar heating and cooling. Morse, 
F.H.; Balcomb, J.D.; in Sharing Jr. (Los Alamos Scientific Lab., 
NM). pp 142-150 of In S the sun: solar technology in the 
seventies. Volume 1. Boeer, KW (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar emt. Society of 

Inc.; A erp Canada (15 Aug 19 


CONF- 7 

The of an assessment of the current technology for 
solar heating and cooling are summarized. The primary source of 
information for this assessment was a series of five small meetings, 
organized for ERDA by LASL, between representatives from indus- 
try, small businesses, universities, and government laboratories as 
well as other ae individuals. These a separately 
covered solar collectors, thermal energy storage and heat transfer, 
solar air conditioning and heat pumps, system and controls, and the 
nontechnical aspects of solar heating and cooling. The existing state 
of technology for the solar heating and cooling of buildings presents 
a very mixed picture. This pa summarizes the state of the art and 
major problems for each of the above categories, and, in doing so, 
will indicate ares of additional research and development. 


48068 Prospectus on commercialization of solar heating and cool- 
ing systems. Maycock, P.D.; Herwig, L.O.; Bezdek, R.H. (Energy 
Research and Development. Administration, Washington, DC). pp 
151-164 of In we,’ the sun: solar technology in the seventies. 
Volume 1. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Ce Ba wares, Manitoba, Canada (15 Aug 1976). 

CONF-7 2—P1. 


The Energy Research and Development Administration 
(ERDA) has developed a structured demonstration program for 
solar heating and cooling technology to meet the legislated goals. 
These goals include demonstrating practical heating systems by 1977 
and heating and cooling systems by 1979. A critical element in the 
legislative and administrative —_ g is the number of demonstra- 
tions required to accomplish the goals and to assist industry toward 
more rapid commercialization. In support of the ERDA —= 
the number of demonstrations, three contracted studies have 
completed to provide background data and projections of demon- 
stration results. 1) A total of 600-700 residential and 150-200 com- 
mercial demonstrations should be established between 1975-1979. 
Assuming 20 units for multi-family demonstration buildings the 600- 
700 residential demonstrations represent 2900-3400 residential livin 
units. Thus the total recommended units are 3050-3600 units. 2 
Market penetration stimulated by these demonstrations is forecast to 
result in an annual solar installation rate approaching | percent of 
new building starts by 1980 and 10 percent by 1985. 3) Annual 
savings of 0.2 x 10% Btu's of exhaustible energy resources are 
estimated to accrue by 1985, and 1.4 x 10** Btu's by 2000. The key 


sectors are also described. Overall pro- 
ents and major thrusts for the coming 


variables identified in the studies are highlighted and provide a basis 
for a discussion of the practical aspects of commercialization of solar 
heating and cooling equipment. 


48069 Arizona solar update, 1970—1976: activity in the private 
sector. Cook, J.; Wade, H. (Arizona State Univ., Tempe). pp 1-7 of 
In Sharing the Sun: solar technology in the seventies. Volume 10. 
Boeer, K.W. (ed.). Cape Canaveral FL American Section of the 
International Solar Energy Society i976 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Ener, Mb. Society of 


Canady, as) a Canada (15 Aug 1976 


Arizona has historically been closely involved in solar energy 
dev t and utilization. It was Arizona that saw the beginnings 
of ISES in 1954. The universities and large corporations of the state 
have maintained a commitment to solar development beyond that 
found in most other areas. This commitment has been well docu- 
mented, but the commitment of the private citizens and small busi- 
nessmen of Arizona is virtually unknown outside the state. Recent 

on this sector in the form of increased utility rates, state tax 
incentives, and a moratorium on new natural gas connections have 
caused a virtual explosion of solar applications activity throughout 
the state. Private home builders, contractors and experimenters have 
produced a number of solar installations that present as varied a face 
as does the climate of the state—which extends from sub-arctic 
mountain country to very hot arid deserts. 


SOLAR ENERGY 


48070 Crain solar prabicyoaaet a case study in 
engineering design to solar 
Wade, H.A. pp 8-17 Py of Ir In ya sy the Sun: 
seventies. Volo ume 10. Boeer, (ed.). 
American Section of the eae Sir 

From Joint conference of the American Section 
national Solar Energy Society and The Solar 
= Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 

Design for homes that are not pre-sold requires differen’ 
conceptual approaches. Dominating the decision 
the problem of salability. Solar homes have too little sales 
have allowed the evolution in homes necessary to ~~ whi 
aspects of the home is salable and which is not. The design of 
first such home in Arizona was based on the concept that the 
portion of the design should be neither emphasized nor hidden but 
by carefully integrating it into a basically conservative, conventional 
design the result should be attractive 0 a on <> 
potential buyers to allow a sale within a le time. 
resulting home was completed in a OF 1973 2 1975 and was occu- 
pied by the new owner in 


48071 Report on the design, construction, and marketing of two 
solar heated spec houses. Winn, C.B. (Colorado State Univ., Fort 
Collins). PR, 18-34 of In eT Sun: solar technology in the 
seventies. | Aenw 10. W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Seton of the ne “Inter 
From Joint conference of the American Section 
national Solar Energy Society and The Solar = 
ree Winnipeg, Manitoba, Canada (15 Aug 1976). 


CONF-760842—P10. 

As of the solar heating and cooling demonstration 
gram the ent of Housing and Urban Development (HUD) 
issued a solicitation for pro for solar heated and cooled resi- 
dential type structures during the autumn of 1975. The primary 
objective of the contracts that resulted from this solicitation was to 
provide seed money for the design, installation, and marketing of 
solar systems in residential type structures. As a result of this 
solicitation, two solar heated houses have been built in and near Fort 
Collins, Colorado. One of the houses involves an air system whereas 
the other house incorporates a water system. The air system will 
utilize the Solaron system while the water system makes use of 
Reynolds Metals Company collectors. The water system also utilizes 
baseboard radiation for house heating in a manner which improves 
the performance of the solar system. details of the design of the 
solar systems for both houses are present.d a with a discussion 
of problems encountered during fnstallation hints on how to 
avoid installation problems. 


48072 Commercialization of solar heating and cooling of build- 
ings. Johnson, A.C. (MITRE Corp., McLean, VA). pp 35-39 of In 
Sharing the Sun: solar technology in the seventies. Volume 10. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
—— Solar Energy Society (1976). 

From Joint conference of the American Section of the pe 
national Solar Energy Society and The Solar Society of 
— Inc.; ee Te ~ Canada (15 Aug 1976). 

eeen Federal programs exist to establish solar heating and 
cooling (SHACOB) as a viable option for the nation’s buildings. The 
exercise of that option on a large scale will require the adoption of 
SHACOB as a normal feature of the construction industry, to be 
used when it is preferable to other alternatives on a basis of econom- 
ics and performance. Research, development, and demonstration are 
properly technology-specific, but commercialization must be con- 
struction-industry-oriented, with energy-efficient design, conserva- 
tion, and SHACOB considered simultaneously. The present Federal 
legislative and bureaucratic tion of SHACOB and conserva- 
tion handicaps this approach. The Federal government should estab- 
lish an action-oriented executive to develop and implement an inte- 
grated building-energy-efficiency commercialization p' “= 
cluding conservation and SHACOB where perc t should 
include assistance to state and local governments and construction 
grants to nonprofit institutions, based on a thorough cost/benefit 
analysis of the total national value of alternative energy-supply 
systems. 


48073 Design factors for a cost effective solar collection system. 
Holtyn, C.H.; Laudig, D.J.; Schmidt, T.W. (Reynolds Metals Co., 
Richmond). pp 40-45 of In Sharing the Sun: solar technology in the 
seventies. Volume 10. Boeer, K.W. (ed.). —— Canaveral, FL; 
American Section of the International Solar Energy (1976). 
From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar me Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 
See CONF-760842—P10. 
The factors that should be taken into account to produce 
solar systems that will return their investment costs in a minimum 
amount of time are considered. The effect of prefabrication of 
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supports and piping is discussed, and the relative costs of different 
system components is compared. 


48074 Minimum energy building: the first winter's 

McClenahan, D.L.; Misurtello, H.P. (Univ. of Albany). pp 275.89 of of 
In S the Sun: solar technology in the seventies. Volume 10. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
psa maf ey  er +s Py Mee ty ry eon Acgguaes ta 
Cane cend Winni Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P10. 

a special grant from the New York State Legisla- 
Building was constructed at 
ter, State University of New 
York at Albany. Design precedents, building construction, and 
system operation are discussed. After evaluating the first winter's 
performance, the authors conclude that the ign concepts of 
monolithic structure, massive insulation, —- 
and efficient solar collectors are valid and provide a method for 

implementing solar space heating in cold climates. 


48075 Logical and practical method for  eaieing Oe base tat 
ance of an air conditioning project and the economic 

doing so. Harvey, D. (A. I. McFarlan Co., Springfield, NJ). 

104 of In Sharing the Sun: solar technology in the seventies. a 


Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
ee ee ne, ee Chie 
ae Winni Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 

A rational method is presented for evaluating the heat balance 
of a project. Once the facts of the energy equation are presented, 
decisions res the value of the components of the equation, 
and the cobetions to problems presented are usually clearly ma 
Unusual problems require unusual ——- The p ss obtain- 
ing minimum in a building is, at point in 
history, an unusual problem. —s methods and systems are not 
meeting the requirement. This analysis presents its own solutions. 


48076 Solar heating of buildings and domestic hot water (DHW). 
Field, R.L. (Naval Construction Battalion Center, Port Hueneme, 
CA). pp 105-116 of In Sharing the Sun: solar technology in the 
seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy " 
From Joint conference of the American Section 

a saa canker“ 

— GONE? a Canada (15 Aug 1976). 

re Guide for Solar Heating of Buildings and 

Hot Water (DHW) has been published by the (Naval) Civil 

neering Laboratory under the sponsorship of the Naval Facilities 
Command. Pa PES 

to engineers of the Command to enable them to make p: 
sealie ection dite chamec dluen aiciaed Gantt Design methods 
include collector sizing, storage sizing, building and DHW 
load calculations, value of fuel saved, -_ saving/investment ratio 
a yal aigdes auntans oh tier eae tm 
with no r experience with solar systems to “walk 
a complete and cost analysis. henner ae yo 

and documents for the j 


one ating 
Tesh of toler tance at aval Stations, typical 
loads, collector prices by type, and storage tank prices are included. 


Two example problems are worked: one for and DHW 

heating for a single dwelling, and the other DHW supply for a 

dispensary. 

-yourself, retrofit, solar heating system. Thomsen, 
Schlaebii 


Enersen, Hamersky, tz, and 
Thomsen, Lincoln, NE). pp 17-119. ‘of In Si the Sun: solar 
technology in the seventies. Volume 10. Boeer, K.W. (ed.). Cape 

American Solar Energy 


48077 Do-it- 
C.L. (Clark and 


Canaveral, FL; Section of the International 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Society of 
Canada, Inc.; Wi — 6). 


See CONF-7t 42—P10. 
for do-it-yourself addi- 
provides the optimum 
to the appearance 
could be canily adapted to many typical 


R25 


system (what can be done now). 
Livermore). pp 120-123 of In 
in the seventies. Volume 10. 

Section of the 
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From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
—_- Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 

A solar heating system was designed and built as a retrofit on 
an existing 1500 square-foot (139 m?) tract home. This paper de- 
scribes the system and reports the results of the first heating season. 
Some comments on difficulties encountered during construction and 
suggestions for future research are offered. The collector is of the 
water-trickle type, with one glazing, and 400 square-feet (37 m*) 
area. The entire design stresses low-tem to mini- 
mize fabrication costs. The heat storage is 1000 gallons (3.8 m*) of 
water and the design was for 53 percent solar h over the entire 
year. ee ee ee ee 6 indicate 32.5 
percent solar heating over the heating season. A brief analysis of this 
difference between design and measured performance is presented. 


48079 Modular solar home. Jenkins, P.E. (Texas A and M Univ., 
College Station). “PP 124-125 of In Sharing the Sun: solar techno 
in the seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, 
American Section of the International Solar Energy (1976). 

From Joint conference of the American Section of Inter- 
cient ee ten tinee 
Canada, Inc.; Winni Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P10. 


48080 Solar air conditioning applications for warm humid cli- 
mate. Olsen, T.G.; Swartman, R.K. (Univ. of Miami, Coral Gables, 
FL). pp 126-134 of In Sharing the Sun: solar technology in r 
seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, 
American Section of the International Solar Energy Society i970 
From Joint conference of the American Section of 
national Solar Energy Society and The Solar my Society of 
PIO” Canada (15 Aug 1976). 


Air conditioning in warm humid climates presents certain 
detrimental constraints as a solar application; however, there may 
also be advan: that are favored only in these climatic conditions. 
Excessively high tem are rare but generally occur at times 
of greater avai pte ecg Martie tier re or Rome 
when insolation is available. The high humidity is a limiting factor of 
comfort. There are frequent times when the ambient temperature is 
acceptable for comfort but the humidity is too high. Humidity 
control by conventional cooling methods depends upon the use of 
coil temperatures low enough to achieve the proper dew-point 
temperature for the conditioned air. The solar-driven adsorption unit 
loses both capacity and performance when lower evaporation tem- 
peratures are required. In order to use adsorption refrigeration more 
effectively as a solar lication it is desirable to do latent removal 
by an auxilary means. Liquid and dry desiccants provide a means of 
accomplishing this objective. Alternative of accomplishing 
separate latent heat removal have also ben 3 


48081 Design of a solar cooling and heating system for a commer- 
cial building. Carter, W.O. (Herman Blum, Dallas). pp 135-142 of In 
haring the ~a solar technology in the seventies. Volume 10. 

Canaveral, FL; American Section of the 


Section of the Inter- 
national Solar Energy Society and ‘The Sol —~  \aamaailond 
Canada, Inc.; W: Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 

Good total project design control is essential. The system 
must achieve maximum space cooli i ini i i 
pene a cay pny 

needed. Type of air outlets should be coordinated wi 
change rate of the room. Both outside air cooling and adiabatic 
cooling should be provided. Water-cooled light fixtures should be 
Water on the roof ie helpful, If sir system 20a a aden 

ater on the roof is air system zoning is 

cooling systems can get a “black eye”. Commercial 
— a small system made larger to handle overall 

reeze protection for collectors must be provided. A heat-release 
ores eaten od 


48082 Phase Annual Cycle for 
pang Fs Bate: hey hee solar tec’ 
in the seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, 
American Section of the International Solar 
yw ag ag we BE mags tg ey 
amipes, Mantobe, Canad Solar 
; ee eas 1976). 
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Application to the traditional single family dwelling and an apart- 

ment complex are considered. Materials and methods of storage tank 
construction are proposed. Some factors influencing the potential for 
commercial success are cited. 


48083 Wilson solar air heater. Graham, B.J. (Naval Academy, 
Annapolis); Wilson, M.L.; Wilson, M. pp 147-148 of In Sharing the 
Sun: solar technology in the seventies. Volume 10. Boeer, K.W. 
(ed.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar eon. Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See CONF-760842—P10. 


48084 Desiccant systems potential for humid climates. Olsen, 
T.G.; Swartman, R.K. (Univ. of Miami, Coral Gables, FL). pp 149- 
157 of In Sharing the Sun: solar technology in the seventies. Volume 
10. Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar iene Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar mer Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See CONF-760842—P 10. 

The performance of solar-cooling systems is greatly effected 
by variations of each of the three opera’ temperatures. This 
application calls particular attention to the low temperature for 
= . All space cooling systems require moisture removal. This is 

y achieved using lower coo temperatures resulting in 
a dew-point temperatures of the conditioned air. This causes 
lower thermal performance of the primary cooling system. Humid 
climates frequently offer ambient air at temperatures well within the 
range satisfactory for human comfort but the prevalence of higher 
relative humidities cause the persistent need for moisture removal. 
The lower-temperature requirement for conventional cooling sys- 
tems degrades the thermal performance of heat-driven cooling sys- 
tems. The use of desiccants —_ resents an intriguing potential to relax 
this performance constraint. Liquid and solid desiccants are available 
pec my ny to space conditioning. Total enthalpy recovery is also 

le for energy conservation applicable to the ventilation air. 


48085 Solar heating and cooling computer analysis: a simplified 
method for non-thermal specialists. Connolly, M.; Giel- 


sizing design 

lis, R.; Jensen, C.; McMordie, R. (Martin Marietta Corp., Denver). 

RP 220-234 of In Sharin the Sun: solar technology in the seventies. 
oO 


lume 10. Boeer, K. (ed.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 

The sudden emphasis on solar energy for use in space heating 
and cooling presents a problem for many architects, HVAC engi- 
neers, and contractors because they lack expertise in solar applica- 
tions. A public domain computer design program written for use by 
the solar community is described. Two programs have been devel- 
oped. SOLCOST, a simplified sizing design method for non-thermal 
specialist users, computes an optimum collector area and tilt angle 
from a life cycle cost analysis. SOLCOST computes heating or 
cooling loads using a thermal network method. Data banks in 
SOLCOST provide the user with parameters needed for the solar 
and life cycle cost analyses. Collector performance is modeled with 
a unique approach using the percent of possible sunshine measure- 
ment. A simulation ie gram, SOLSIM, has also been developed 
using thermal network methods. SOLSIM input decks are available 
for five typical solar systems. The solar analysis and life cycle cost 
methodology are presented, along with descriptive sample problems. 


48086 Applied focus and personal experience in undergraduate 
education in solar energy theory. Aitken, D.W. (San Jose State Univ., 
CA). pp 235-244 “of In In Sharing the Sun: solar technology in the 
seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar — Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 

Se Sam S seaneed Get ele come its nature an 
experiential subject, so that the best framework in which the impor- 
tant theoretical principles are newly assimilated may be one in which 
they are perceived in relation to daily experience, or to desired 
personal circumstances. The use of a “solar dream house” design 
project to serve as a 15-week thread with an applied focus is 
described in this paper to illustrate the handling of this concept in a 
large introductory class format featuring a very large disparity in 
age, academic background, and technical facility of attending stu- 
dents. The result is a tremendous self-motivated investment of time 
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and effort, and a highly satisfactory grasp of the theory, expressed at 
a level tailored to be appropriate by the student. 


48087 SS Se module concept 
with storage poo! 


1, large-area space heaters and mounting tool. Duevel, 
Cc. German(FRG) Patent 7509,422/A/, 16 Sep 1976. 39p. (In 


=) figs. 

An autonomous solar energy space heating system is de- 
scribed. This means an energy conversion system, which is in a 
= to maintain the heat t upply of a house, including water 

eating, for the whole year in central European climatic conditions, 
independent of the usual fuel and conventional heating systems. The 
system consists of three main elements: 1) solar energy roof (or solar 
energy wall) consisting of conventional solar collector with an 
additional integrated heat exchanger system, 2) storage yey and ” 
large area space heaters. With suitable standardisation o' 
ments, the system could be manufactured industrially a aunts be 
built into the building at site. According to the invention this is done 
with a special erection tool, which guarantees fast and therefore 
cheap erection. 


48088 Cooling system. Telkes, M. (to Univ. of red US 
Patent 4 —_ 620. 8 Mar 1977. Filed date 8 Oct 1975. 8p. 

A cooling system for air conditioning of buildings is described 
which comprises crea ang a cold medium by dissolving a salt in 
water, said salt Dae Cc by forming an endothermic 
solution, ugh or over said cold solution to cool the 
air before int eetion into said building. After the potential cooling 
effect is exhausted the salt is recovered by pecs of the water 
from the solution with hot air, said hot air being at least partly 
heated by solar energy. 


48089 br ay refrigeration system using solar energy. 
at J.C.V.; Karran, D.D. (to Univ. of Guyana). US Patent 
4,023,375. 17 May 1977. Priority date 23 Oct as United Kingdom 
of Great Britain and Northern Ireland (UK). 4p. 

Various interrelated ammonia solution, ammonia vapor, and 
liquid ammonia circuits are provided whereas solar radiation energy 
is used to boil such solution and produce ammonia vapor which is 
circulated into low pressure deabsorbing boilers to produce cooling 
effects suitable for air conditioning and food preservation. The 
intensity of the solar radiation is used to control alternative modes of 
operation. 


48090 Solar energy refrigeration and air conditioning system. 
Pitts, C.T.; Ingley, H.A.; Farber, E.A.; Morrison, C.A. US Patent 
4,023,948. 17 May 1977. Filed date 27 May 1975. 6p. 

A solar energy refrigeration and air conditioning system for 
cooling an enclosed area comprising a low temperature vapor 
ator, condenser and evaporator specifically configured Pas, use with a 
low boiling point refrigerant to use solar energy as a —— of aes 
generation is described. The low temperature vapor generator 
coupled to an externally heated water source Pn se a first fluid 
drive means. The low temperature vapor generator and evaporator 
feed refrigerant vapor to the condenser through means of an — 
while the liquid refri t is recirculated from the condenser to the 
low temperature vapor generator and evaporator by a second fluid 
drive means. Chilled fluid from the evaporator is circulated 
a coil contained in an air handling system to cool the enclosed area. 
Of course, refrigerant could be evaporated in the evaporator by 
exposing evaporator heat exchange surfaces directly to the air in the 
duct thus cooling air directly. 


COOKING 


48091 Self sufficient energy integrated design and construction 
method for low cost-self help housing programs. Clements, A.C. (A. 
C. Clements and Associates, San Juan, Puerto Rico); 
K.G. pp 262-275 of In S the Sun: solar technology in the 
seventies. Volume 9. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society ( 1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
—— Inc.; A re Canada (15 Aug 1976). 


A py of designing and construction of low-cost self- 
sufficient communities of a dwellings for subtropical and 
tropical countries is descri Particularly addressed are the loca- 
tions where there are acute rehabilitation problems and shortage of 
financial resources, not only to build but to maintain such communi- 
ties. Using reinforced concrete as the prime material, the design 
integrates the benefits of economic-system-building solar energy, 
self-help labor concepts, weg waste disposal methods, for raising 
living standards, but above all, housing vast numbers of people at a 
cost that an income of $500.00 per capita per year can afford. The 
engineering of this design and the economics and social conse- 

ences were estimated based on a study of local conditions of a Far 
t country. 
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48092 Rural energy centre for Africa using solar, wind, and 
biogas energies. Lawand, T.A.; Alward, R.; Saulnier, B.; Budgen, 
H.P.; Brunet, E. (McGill Univ., Ste. Anne de Bellevue, Quebec). pp 
282-309 of In S the Sun: solar technology in the seventies. 
Volume 9. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society ( (1976). 

From Joint conference of the American so of the Inter- 
Cee ee Oe ee Chien 
Cans Inc. Winni a — ae Canada (15 Aug 1976) 

A ye energy centre utilizing solar, wind and biogas ener- 
re ee ee ann one tome Congas Or 
a typical village in Senegal. The parameters of site selection, and the 
balance between the supply and demand for energies are discussed. 
In the Centre, energy will be supplied for water pumping and 
potabilization, cooking and some ting. The energy required for 
cooking is about 80% of the total demand. All , technical and 
economic factors have been considered in making the selection of 
equipment needed. The concept of an Appropriate Technology 
approach has been followed in undertaking the study. 


48093 Development and testing of a variety of solar cookers. 
Alward, R.; Saulnier, B.; Brunet, E.; Lawand, T.A. (Brace Research 
Inst., Ste. Anne de Bellevue, Can.), pp 219 of In S the Sun: 
solar technology in the seventies. Volume 10. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
a Society (1976). 
From Joint conference of the American Section of the Inter- 
Society of 
, Manitoba, Canada (15 Aug 1976). 


See GONE? 2—P10. 


DISTILLATION 
REFER ALSO TO CITATION(S) 48130 


DRYING AND CURING 
REFER ALSO TO CITATION(S) 47651 


48094 (ERDA—77-47/2) Solar program 

mental factors. Solar cee _—— oe heat. (nergy 
Research and Development hy gr 
Pa a of Solar Energy). Mar isTT 3 1977. 36p. i Dep. NTIS, PC AO 


ACThe major environmental issues associated with the further 
paren eh of solar energy as a source of process heat in the 
and agricultural sectors are presented and prioritized. 
riouecel and industrial heating represents the specific application 
a variety of Federally-funded solar technolo; a To on aya a 
background for this uemmanth 1 analysis, the Rpt no 
techno of solar process heating are reviewed. The pete ~~~. 
effects of these applications of solar energy on the full range of 
environmental concerns (€.g., air and water quality, biosystems, 
safety, social/institutional structures) are then discussed in terms of 
both their relative significance and possible solutions. Although the 
SE Sr Seay 2 Sees procen kes wih eran 
ute to A patie er ay se Sony af to construction pro- 
jects energy- hnologies (e 
thermal Gischange vo the alt and watark only impacts unique to 
the solar portion of the technology are discussed in . Finally, 
an environmental a. On --) ane is presented, listing researc and devel- 
hepa) amouale a National Environmental Policy Act 
A) document a plan which might help clarify and/or 
alleviate specific environmental and safety problems. 


48095 Solar dryer for tobacco Sadykov, B.; Var- 
diashvili, A.; Sadykov, T.; Kholliev, B. (Karshinskii State 

Inst im. Kh. Alimdzhana, Uzb SSR). Geliotekhnika; No. 5, 71- 
731976) a 


transparent. The drying process i ae 
back chamber and final drying in the drying (front) chamber. 
48096 Solar heat for grain drying. Schoenau, G.J.; Moysey, E.B. 
(Univ. of Saskatchewan, Saskatoon). pp 184-187 of In S > 
Sun: solar technology in the seventies. Volume 10. Boeer, 

ie See Cee, ae Aaeaiven Gales at dhe aeaatiers 

Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar —~-  Aeeaaadiead 
Canada, Inc.; Winnij Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 
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A brief oe of a flat solar collector for grain drying is 
given. Included in the collector design are brief discussions of the 
transparent cover, collector surface, collector area and air flowrate, 
and installation of the collector. (MOW) 


48097 ERDA/USDA agricultural solar thermal energy program. 
, W.R.; Auer, W.W. (ERDA, Division of Solar Energy, 
Ww n, DC). pp 165-175 of In S the sun: solar technol- 
ogy in the seventies. Volume 1. Boeer, K. ed.). Cape Canaveral, 
; American Section of the International Solar Energy Society 
1976 
‘ . From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar —— Society of 
Conte, Best {we gn Canada (15 Aug 1976). 


A five year interagency agreement between the Division of 
Solar Energy of ERDA and the Agricultural Research Service for 
USDA is di to research, experiment and develop solar energy 
—— which will ty suitable for application to on-farm thermal 
ergy needs. Annually, p’ are evaluated and recommended 
for unding by the USDA- S to ERDA in the areas of grain and 
crop drying, heating of greenhouse/rural residences, and livestock 
shelters. Over 40 projects are currently underway sho how 
solar energy can provide significant amounts of the heat for the 
drying of corn, sorghum, soybeans, wheat, rice, tobacco, 
nuts and the warming of greenhouses/ deg Spans Fomrmg Fi Pn 
yo do may. swine, and dairy cattle. Some of the systems are already 
economic soundness when compared with conventional 
faa while others, such as grain drying, will require that the solar 
systems are used for multiple purposes to justify their initial invest- 
ment cost. 


WATER HEATING 


REFER ALSO TO CITATION(S) 47651, 47933, 47980, 47982, 
47985, 48003, 48052, 48062, 48076, 48087, 48091, 48094, 49012 


48098 (LA—6637-C, pp 29-39) Solar water heating. Bickle, 
L.W. (Univ. of New Mexico, Albuquerque). 1976. 

From Conference on passive solar heating and coo! Albu- 
o— New Mexico, United States of America (USA) 18 May 
1976). 

In Passive solar heating and cooling. 

Domestic hot water heating is an important energy use that 
can easily be met with simple solar energy systems. This paper 
reviews the basic requirements for hot water in the average resi- 
dence and its basic guidelines for the design of solar water 
heaters. While some of the systems that are described are technicslly 
not “passive,” they are relatively simple and fit the general passive 
a. 


Open solar heaters for swimming pools. Hoffmann, E.W. 

P op 125-126 of In Sharing the Sun: solar technology in the seventies. 

olume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Bosray Society ¢ Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ow o 
Canada, Inc.; Winni Manitoba, Canada (15 Aug 1976) 

See CONF-7 2—P2. 


48100 Economic and institutional rationale for solar retrofitting. 
Case example: ’ Sunshower’. Aitken, D.W.; Guttormsen, G.E.; 
Schooler, W.T.; ue, C. (San Jose State Univ., CA). pp 200-211 

in the seventies. Volume 9. 


national Solar shes Society oe The Solar 
Cae a5 eee, peeeeee, Canada (15 Ang 1976). 


The thenls is offered that it is already in the best interest of 
Universities and Colleges to n immediately to 
pe emcee gg aye own facilities, 
the time seems to be more “right”, or until a perfectly con- 
ceived plan has been laboriously specified. The ex at San 
Jose State University has demonstrated a snowball effect, producing 
opportunities for further solar energy applications after an institu- 
tional commitment to begin the first major on-campus solar con- 
sae shocks t Ss te canghagth teh euby tn goed to on toutes of 
be employed, but only in pi 
the benefits of solar systems in assuring 
function during fuel amy 
University’ retrofit of three residence halls to a 9,000 ft? “solar- 
it water system is utilized as a case example. 


48101 Solar heat 
McCracken, H. (San 
of In Sharing the Sun: so) 


made of plastic irrigation tubing 
State Univ., Calexico, CA). RP 193-207 
technology in the seventies. Volume 2. 
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Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar a Society and The Solar ys Society of 
Canada, Inc.; ——™. Canada (15 Aug 1976). 

See GONE? 

: Three solar —_ heaters and one spa heater have been built 
using black polye ylene irrigation tubing. Field and laboratory 
performance have been evaluated. Pool blanket experience is men- 
tioned. The efficiency of the tubular collector has proven to be 
competitive with that of several other unglazed pelt a panels, 
while the cost is lower. There is no need to tilt panels up, and the 
tubing may be arranged in neat orderly rows, while yet working 
around obstructions in the roof and adapting to irregular co 
tions of available space, so that in appearance the material may 
net advantages over panel type systems. S' t falling between the 
tubes is picked up to some significant extent, both by reflection and 
conductive heat transfer. Nocturnal cooling was examined, with 

preliminary evidence that conduction is a much more significant heat 
seen mode than is radiation, when the night air is more than a few 
degrees cooler than the fluid. Possible applications in air condition- 
ing are suggested. 


HEAT ENGINES 
REFER ALSO TO CITATION(S) 47980, 48091 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 47923, 47973, 47975, 47980, 
47989, 48000, 48039, 48045, 48063, 48099, 48101, 48167 


48102 (CONF-760633—, pp 71-75) Approaches to freeze protec- 
tion for solar collectors using liquid heat transfer media. Teagan, W.P. 
(Arthur D. Little, Inc., Cambridge, MA). 30 Aug 1976. 
From Solar energy in cold climates; Detroit, Michigan, 
United ——_ of America (USA) (7 Jun 1976). 
n Solar energy in cold climates. 
ae of the factors associated with each approach to freeze 
protection which should be considered in solar heating system 
Enaland are discussed based on recent practical experience in the New 
area. A list of some of the non-freezing fluids which have 
been used in solar heating systems is shown. Some of the more 
important practical considerations associated with the use of non- 
freezing fluids are discussed, such as: thermal stability, toxicity, and 
heat transfer characteristics. Also discussed were drain down sys- 
tems and freeze tolerant collectors. (MHR) 


48103 (CONF-760633—, pp 27-36) Calculation of flat plate col- 
lector performance. Beckman, W.A.; Duffie, J.A. (Univ. of Wiscon- 
sin, — ). 30 Aug 1976. 


lar energy in cold climates; Detroit, Michigan, 

United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 
The discussion topic is how a collector Operates at any 
— set of conditions, i.c., with “instantaneous” formance. 
= covered include solar energy absorbed by the plate, 
thermal losses from the collector, heat removal factor, collector 
testing and data, maximum collector temperatures, collectors in 
systems, and focusing collectors. (MHR) 


48104 (CONF-760633—, pp 37-41) Architect's experiences and 
attitudes on solar collector design, specifications, 


: and bidding proce- 
—_ Strat, T. (Thomas Strat and Associates, Troy, MI). 30 Aug 
From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 
In Solar energy in cold climates. 
Experience evolved through implementing solar ener, yu Ry 
cepts on the Macomb County Satellite Services Office B ding is is 


discussed in the following areas: why solar energy, architectural 
7. ann and bid documents and bidding procedures. 


48105 (CONF-760633—, pp 63-70) Cold climate operation of 
evacuated tubular collectors. Mather, G.R. Jr. (Owens-Illinois, Inc., 
— 30 Aug 1976. 


rom Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold climates. 

SUNPAK collectors have been installed and operating in 
three cold climate areas of the United States throughout the winter 
of 1975-1976. All three of these collectors performed well, with a 
minimum of problems associated with cold weather operation. Al- 
though ordinary tap water, without anti-freeze protection, is used as 
the heat transfer fluid, fluid freeze-up never occurred, even —s 
periods of several days when the ambient temperature remained 
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below 0°F. Cold climate problems, loss coefficient, thermal perfor- 
mance, and potential damage problems are discussed. (MHR) 


48106 (CONF-760633—, pp 146-150) Solar energy collection in 
nr gacmeaae McDaniels, D.K. (Univ. of Ores Oregon, Eugene). 
ug . 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 Jun 1976). 

In Solar energy in cold cli 

The solar tion for the Pacific Northwest is com; to 
that for Miami, Fla. and Albuquerque, N.M. The use of a r to 
enhance the insolation striking the flat-plate collector is discussed. 
The optimum geometrical t is calculated with the aid of 
a time-integrated analysis covering the entire day. For the Pacific 
Northwest the best winter operation is obtained with the reflector 
sloped about 5° downwards with a length approximately 1.5 to 2.0 
times the collector height. The improvement obtainable with curv- 
ing the reflector is estimated. 


48107 (CONF-760633—, ape 151- os Collector and space heater 
design for solar cold climates. 


energy Spencer, D.L. 

(Univ. of Iowa, Iowa City). 30 Aug 1976 

From Solar energy in cold climates; Detroit, Michigan, 
United States of America (USA) (7 - 1976). 

In Solar — in cold ci 

A new type of absorber 2} for flat plate solar collectors 
has been developed at the University of Iowa. This panel serves 
efficiently both as an absorber and an emitter of radiation, and 
therefore can be used for radiant heating and cooling. The design 
gives increased efficiency at lower material and construction cost, 
and it is not damaged by freezing nor boiling. Results are presented 
of performance tests of the panel, and considers the economics of its 
application to solar energy utilization in cold climates. 


48108 (CONF-760633—, pp 172-182) Polyolefin plastic solar 
collector and its applications in cold climates. Chiou, J.P. (Univ. of 
— 30 Aug 1976. 
rom Solar energy in cold climates; Detroit, Michigan, 
United States of America pe a 1976). 
In Solar energy in cold cli 
During the heating season in ‘cold climates, the available solar 
heat flux is weak ond the heating demand of Gin house bs bis. In 
— to meet the heating demand, a large area of solar collector is 
uired. The cost of current available metallic, flat-plate type solar 
collectors is high, which make the initial and o life cycle cost 
of solar thermal systems for housings very expensive. One of the 
methods to solve this problem and to increase the ity of 
solar energy in cold climates is to develop a low cost solar collector. 
Polyolefin plastic is thus to be used as the principal 
material for such a collector is low in fat light in weight, non- 
corrosive and can easily be manufactured to a shape and configu- 
ration for optimum ‘ormances. Some lems associated with 
using this DO pmwer cap yet x 2 Its thermal performances 
are estimated. The results of economical analyses and market pene- 
tration potentials are presented. Some other new such as 
solar energy application in y underground housing, are _ 
posed to be considered as effective methods of solar energy app 
tions in cold climates. 


(COO—2953-1) ae profiling of solar coatings 
and materials with AES and ESCA. ere eer 
December 31, 1976. Wehner, G.K. (Minnesota Uni ery 
(USA). Dept. of Electrical . Dec 1976. Conant EY-76- 
$-02-2953. 13p. Dep. NTIS, F AOI. 

bangin: r Locompiinieats Guiag the first nine months of 
by e follo (a) Heat treatment of stainless steel in air 

°C neh a Cnt coating which is an excellent diffusion 
eben for preventing SS components at elevated temperatures to 
enter into a thermal absorber coating stack like Honeywell's AMA 
on Mo coating. This simple-to-apply oxide ie to raise 
the operating temperature (in vacuum) from °C to <800°C 
without noticeable diffusion of constituents from SS into the coating. 
(b) The ex ts with a torus magnetically enhanced ring-gap 
discharge showed that it should be possible to coat by sputtering 
rather economically SS tubing with the AMA-Mo stack. (c)y A rather 
unexpected turn of events occurred when it was discovered that one 
can enrich metal isotopes Sy spu' a In support of other 
a grantees, various Auger an A services were pro- 
vi 


48110 System for the of solar energy. Schenkel, G. 
es ig Patent 2,510, 321/A/. 23 Sep 1976. 11p. (In German). 


A flat solar energy collector is described. In contrast to 
common models, the collector described here is characterized in that 
the components, e.g. the radiation- ee plate and the 
absorber plate, are completely or partly of plastic. Several 
single elements can be combined to a network. The heat transfer 
fluid may be a liquid or a gas. 
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48111 (LA—6637-C, pp 283-287) Beadwalls. Harrison, D.C. 
(Zomeworks Corp., Albuquerque, NM). 1976. 

From Conference on passive solar heating and cooling; Albu- 
he New Mexico, United States of America (USA) (18 May 

In Passive solar heating and cooling. 

The Beadwall TM* system is a very simple and efficient form 
of movable insulation for glazed solar collector covers and window 
walls. This paper discusses the various components of the system 
and some of the problems which have been encountered. 


48112 (LA—6637-C, 293-299) Thermic diode solar panels: 
passive and modular. Buckley, S. (Massachusetts Inst. of Tech., 
Cambridge). 1976. 

From Conference on passive solar heating and cooling; Albu- 
te New Mexico, United States of America (USA) (18 May 

In Passive solar heating and cooling. 

Thermic diode solar — are a new method of heating 
buildings using solar energy. h panel combines all the necessary 
elements of a complete solar energy system (collector, controls, 
storage, heat exchangers, and ducting) into a 4 ft by 8 ft module. 
They have no moving parts and they need no external power. Panel 
Yeni and possible applications are discussed. Thermic panels are 

to other typical solar heating systems: air heating, 
water oie active, and passive. 


48113 yo eeaty 307-315) Investigation of architectural 
f thermal and movable insulation. K. 
(California Polytechnic State Univ., San Luis Obispo). 1976. 

From Conference on passive solar heating and cooling; Albu- 
he New Mexico, United States of America (USA) 18 May 
1976). 

In Passive solar heating and cooling. 

Schematic architectural designs are developed adapting ther- 
mal ponds and movable insulation to more severe climates than the 
Southwest and Central California regions where they have been 
tested to date. These desi are developed from comparing the 
thermal performance of the Atascadero House to variations in 
— levels and eulianiions in the form of the building's 
surfaces 


correlations of ten solar collectors tested 

Miller, D.R. (National Aeronautics and 
Space Administration, Cleveland). 79-82 of In S the Sun: 
solar technology in the seventies. Volume 2. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 


48114 Performance 
simultaneously 


48115 Comparison of flat-plate collector performance obtained 
under controlled conditions in a solar simulator. Johnson, S.M.; 
Simon, F.F. (National Aeronautics and Space Administration, 
Cleveland). pp 107-110 of In Rede Fen Sun: solar technology in 
the seventies. Volume 2 (ed.). Cape Canaveral, FL; 
American Section of Ae International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar const. Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 19 

See CONF-760842—P2. 


48116 Uncertataty enaipste of tort mathate Sex ating the Geomet 
performance of solar collectors. Williams, R.C.; Wood, B.D. 
(Arizona State one Tempe). 127-128 of In the Sun: 
solar technology in the seventies. olume 2. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar | Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF- 760842—P2. 


48117 Ultimate performance of cylindrical parabolic concentra- 

tors with flat absorbers. Evans, D.L. Tdew State Univ., Tempe). 

RP. pp 253-263 of In Sharing the Sun: solar technology in the seventies. 

olume 2. Boeer, K.W. (ed.). Cape Canaveral, ; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the —— Section of the Inter- 
national Solar Energy Society and The Solar Society of 
Canada, Inc.; Wistien, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 
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48118 Sharing the Sun: solar technology in the seventies. Volume 
2. Solar collectors. Contains sections 3.1 and 3.2, Boeer, K.W. = 
Cape Canaveral, FL; American Section of the International So 
Energy Society (1976). 406p. (CONF-760842—P2). 

From Joint conference of the American _— of the Inter- 
national Solar Energy Society and The Solar Ener 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Au 

te abstracts were p for the 2 

Five incleded a abstracts were listed by title. (OW) | 


48119 Solar collectors. Hollands, K.G.T. (Univ. of Waterloo, 
Ont.). pp R1-R7 of In Sharing the Sun: solar technology in the 
seventies. Volume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar —— Society of 
Canada, Inc.; Winni i Canada (15 Aug 1976). 

See CONF-7 

Current research aa , activity on solar collectors 
for heating and cooling of buildings is reviewed. be nae covered 
include reduction to practice, fundamentals of flat plate collectors, 
collector testing, selective surfaces, heat reflecting honeycomb 
collectors, evacuated collectors, and concentrating oaenen of the 
V-trough, compound parabolic, and linear Fresnel lens types. 


48120 Thermic diode solar panels: a brief summary. Buckley, S. 
(Massachusetts Inst. of Tech., Cambri) pp 1-23 of nS the 
Sun: solar technology in the seventies. Volume 2. Boeer, K.W. (ed.). 
t197. ; American Section of the International Solar 

Energy Society 

a en Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Ener; —— Society of 

Inc.; Winni Manitoba, Canada (15 Aug 1976). 


See CONF-760842—P2. 
Thermic diode solar els are a new method of heating 
buildings using solar energy. h panel combines all the 
elements of a complete solar energy system (collector, controls, 
storage, heat exchangers and ducting) into a 4’ x 8’ module. They 
have no moving and they need no external power. Panel 
tion and ble applications are discussed. Thermic panels are 
compared. #0 other typical solar heating systems: air 
water heating, active and passive. The economics of thermic 
were determined using a computer simulation of a ty house 
under actual weather conditions for eight different climate types. 
The resulting heat savings over the life of the panel are compared to 
the panel's installed cost. Both payback periods and net present 
values of a typical installation are presented for various energy 
scenarios. The panels are economic in some areas of the country 
even under the most conservative scenario: oil heating at constant 
real energy costs. 


48121 Use of planar reflectors for increasing the energy yield of 
flat-plate collectors. Grassie, S.L.; Sheridan, N.R. (Univ. of of Queens- 
land, Brisbane). pp 24-38 of In “ 
the seventies. Voi 
Aanedage Session of tap anenatieens Soe ater 

From Joint conference of the American Section - 
national Solar Energy Society and The Solar Society of 
Canada, Inc.; Winni; Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P2. 

A mathematical model to simulate the performance of flat- 
plate collector-reflector systems is presented. First the collector 
cuaugy Selenee te gundiled te eoscunt Sor the eeflieeted onsen. Then 
the exchange area for a diffuse refector is obtained by in 
over both reflector and collector surfaces. For the specular 
the collector area exposed to reflected radiation is calculated from 


experiments on a water heating collector in Brisbane, Australia. 
Finally, the model is used to predict the annual performance of a 
water heating system with several values of the reflector angle. 


48122 Performance and analysis of ‘SOLARIS’ water-trickle 
solar collector. Beard, J.T.; Huckstep, F.L.; May, W.B. Jr.; Iachetta, 
F.A.,; Lilleleht, L.U. (Univ. of Vir; Charlottesville). pp 46-63 of 
In Sharing the Sun: solar techno ogy in the seventies. Volume 2. 
Boeer, K.W. (ed.). Cape Canaverai, FL; i Section of the 
International Solar Energy rope 3 (1976). 
From Joint conference of the American Section of the hon tomgee 
Society and The Solar ee Seay 
— Canada (15 Aug 1976). 
Fee clean tas Relea i and 
constructed for formance evaluation of Thomason “SO Ss” 
water-trickle solar collector panels. Two full size (1.2m x 4.9m) 
so Gaur sabepsaetantahapeamieed taamionon ocean toe 
so that various ables 


ation are based on the 
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Solar Collectors Based on Thermal Performance” by the National 
Bureau of Standards. Results are poenates to illustrate performance 
and com ms relative to published results of other single and 
double flat-plate collectors. A method is developed for using 
performance results for design applications. Calculations illustrating 
the method are shown for Washington, D.C. 


48123 Performance of an evacuated tubular collector using non- 
imaging reflectors. Mather, G.R. Jr.; Beekley, D.C. (Owens-Illinois, 
Inc., Toledo). PP 64-78 of In Sharing the Sun: solar technology in 
the seventies. Volume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 
_ From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar i! Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 
See CONF-760842—P2. 
bac reflectors have been found to improve significantly 
the performance of the Owens-Illinois evacuated tube collector. 
Two types of specular reflectors, both of which are non-imaging and 
result in moderate concentration ratios, have been investigated in 
detail. Both collect diffuse light efficiently, and neither requires 
ow of the sun. The results of optical analysis and experimental 
tests of the two reflectors are described and compared with similar 
results for the diffuse reflector used with present Owens-Illinois 
tubular collectors. Energy outputs of the collector are found to 
increase by 25 to 35% when the diffuse reflector is replaced with 
either of the specular reflectors. 


48124 Method of comparing flat-plate air and liquid solar collec- 
tors for use in space heating Oonk, R.L.; Loef, G.O.G.; 
Shaw, L.E.; Cole-Appel, B.E. (Solaron Corp., Commerce City, CO). 
PP 83-93 of In Sharing the Sun: solar technology in the seventies. 

olume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Se ee Canada (15 Aug 1976). 

See CONF-760842—P2. 

The comparative performance of solar s heating systems 
has been frequently estimated by comparing plots of collector effi- 
ciency versus (T/sub in/ - T/sub a/)/H. This paper shows that when 
there is a difference in collector working fluid such as liquid versus 
air the traditional plot of collector efficiency is a r estimate of 


system performance since it does not include the effect of all system 
a Measured efficiency data is presented for an air collec- 
tor. This data is then used along with ae liquid collector data 
to compare space heating systems wii 

United States cities. System performance ranking is shown to be 
different from collector efficiency ranking at any given operating 
condition, (T/sub in/ - T/sub a/)/H. 


various collectors in several 


48125 Performance of air-cooled flat plate collectors. Cole- 
api 1, B.E.; Haberstroh, R.D. (Colorado State Univ., Ft. Collins, 

. pp 94-106 of In Sharing the Sun: solar technology in the 
seventies. Volume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar eo Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

An analytical scheme using a simple linear model is used to 
compare the thermal performance of five flat plate solar air heater 
designs. The air heaters differ with respect to the location of their 
flow channel, which may be above and/or below the absorber plate. 
In addition two of the air heater designs studied have area added to 
the absorber plate in the form of fins. Performance curves are found 
for the different collector designs by solving the set of simultaneous 
equations obtained from the energy balances on the collector compo- 
nents. The efficiency of a solar flat plate collector, defined as the 
amount of useful energy collected aad unit area (q/A) divided by the 
insolation (H), can be improved by five to ten percent if fins are 
added to the flow-side of the absorber plate. An optimum fin spacing 
based on a fin density (fins per unit length), which when increased 
does not improve performance substantially, was found to be depen- 
dent on solar flux and mass flow rate. For long fins (L/D/sub H/ 
greater than 10), which were studied in this rem. a fin density 
greater than 1.0 to 2.0 fins/inch (0.394 to 0.78 cm) improves 
performance very slightly. 


48126 Predicted daily and yearly average radiative performance 
of optimal trapezoidal = solar energy collectors. Bannerot, R.B.; 
Howell, J.R. (Univ. of Houston, TX). 111-124 of In Sharing the 
Sun: solar technology in the seventies. Volume 2. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ae Society of 
Canada, Inc.; a ae Canada (15 Aug 1976). 

See CONF-7 2—P2. 
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Some possible applications of solar energy (e.g., absorption 
cooling, process heating and preheating, unconventional power pro- 
duction) — heat at temperatures above those associated with 
flat-plate collection but below those usually associated with sophisti- 
cated focusing collectors. Collection a in this range may 
be economically obtained using moderately concentrating, nonfocus- 
ing, through-like collectors. Such a collector is one composed of 
East-West aligned, parallel, trapezoidal grooves. Practical concen- 
tration ratios up to three can be attained with the direct component 
of insolation while at the same time capturing a significant portion of 
the non-direct component. The daily and annual radiative perfor- 
mance of grooved collectors with depth-to-base ratios ranging from 
1.1 to 5 are presented. The results are based on assumed tilting 
routines chosen to match the collector's capabilities. 


48127 Heat transfer criterion on the geometric configuration of 
flat solar water heaters. Lin, S. (Concordia Univ., Montreal). a9 129- 
137 of In Sharing the Sun: solar ae in the seventies. Volume 
2. Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

The omnes of using extended surface for increasing overall 
heat transfer coefficient is not — to the sheet-and-tube type 
of solar absorber. The available heat transfer surface of a sheet-and- 
tube solar absorber is not effectively used. An outline of an effective 
heat transfer solar absorber is proposed. 


48128 Solar collector with no convection losses. Hinterberger, 
H.; O'Meara, J. (Fermi National Accelerator Lab., Batavia, IL). pp 
138-145 of In Sharing the Sun: solar technology in the seventies. 
Volume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ——— Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

If one uses a selective surface on a flat solar panel and 
provides adequate insulation at the back and sides of the panel, the 
major thermal loss mechanism is convective flow in the air space 
between the absorber and the window(s). We have developed a 
geometry which is inherently free of convective circulation. The 

el is oriented horizontally, facing downward. A parabolic mirror 
Cetow the panel concentrates the sunlight onto the panel. A second 
advantage of this geometry is that it is less expensive than a conven- 
tional flat panel. Since the mirror concentrates the sunlight, the 
panel area is a small fraction of the area of the intercepted sunshine. 
A model of this collector was built and it has reached a stagnation 
temperature of 370°C. 


48129 Thermal, fluid flow, and mechanical charac- 
teristics of a suba' pressure, distributed flow flat plate 
collector. Spencer, D.L. (Univ. of Iowa, Iowa City); Smith, T.F.; 
Laughlin, D.E. pp 146-159 of In Sharing the Sun: solar technolo 

in the seventies. Volume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

The paper considers the performance of a radiant heat ex- 
change panel in which the liquid flow is between nominally parallel 
surfaces. This eliminates the lateral temperature gradients character- 
istic of fin and tube construction. To avoid the structural problems 
for flow at moderate or high pressure between parallel surfaces, flow 
is at — subatmospheric pressure. The pressure differential be- 
tween that of the atmosphere acting on the outside, and that of the 
fluid results in resultant ed biasing the plates towards each other. 
The passage for the flow of water is maintained by deep texturing 
one or both surfaces. The efficiency of a collector using the new 
panel design corresponds to theoretical calculations. Tests indicate 
that the panel is not damaged by freezing and boiling. Also repeated 
application and relaxation of a moderate vacuum on the _— , as in 
filling and cence indicate that leaks will not develop due to local 
work-hardening of the metal. 


48130 Proposed method of rating the thermal performance of 
solar collectors. Tieimat, B.W.; Howe, E.D.; Buckland, R.E. (Univ. 
of California, Richmond). pp 160-172 of In Sharing the Sun: solar 
technology in the seventies. Volume 2. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 





4984 ERDA ENERGY RESEARCH ABSTRACTS 


The majority of the formance data on solar collectors in 
the current literature show instantaneous efficiency of the collec- 
tor as suggested first by Whillier and elaborated by Hill and Kusuda 
of the National Bureau of Standards. It is proposed that, in addition 
to the NBS interim method, collector performance be measured and 
Sn 8 ee Sn ES eae ee Sees Ge 

iency would be plotted as a function of diurnal solar radiation 
intensity incident on the plane of the collector with the temperature 
difference, AT, between the fluid in the collector and ambient air as 
a parameter. In addition, it is proposed that a selected collector be 
tested over an extended iod of time and under 2 variety of 
conditions of tilt angle other variables so that its performance 
can be well charted. It would then be used as a baseline collector for 
comparison purposes. 


48131 Site sensitive solar collector evaluator. Fer, R.E. 

eledyne Brown Engineering, Huntsville, AL). 173-192 of In 

ing the Sun: solar technology in the seventies. Volume 2. Boeer, 

K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
et SL eae Seow ate Ses Sete Seeees Soaksty of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. ; 

A digital simulation model has been ay to act as an 
analysis tool in design and optimization studies of solar collector 
subsystems. Since many factors governing the collector performance 
are directly affected by the collector location and orientation, equal 
emphasis is placed on the definition of the energy —- within 
the collector and environmetal forcing functions. Collector perfor- 
mance parameters are based on a day of operation rather than the 
often misleading “high noon” instantaneous performance. 


48132 Mathematical modeling of solar concentrators. Biggs, F.; 
Vittitoe, C.N. (Sandia Labs., Albuquerque, NM). fp 220-234 of In 
Sharing the Sun: solar technology in the seventies. Volume 2. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ay Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

A computational capability that models the operation of any 
solar energy collector that uses flux concentrators is a valuable aid in 
the se mage design, construction, calibration, safety analysis, and 
operation of the system. In addition to the usual optical consider- 
ations, the model should treat such imperfections as reflecting- 
surface slope errors, sun-tracking and alignment errors, and mirror- 
focusing errors. It should properly account for the angular distribu- 
tion of ing sun rays and the effects of atmospheric transmission 
on this distribution. A model with these ilities is described, and 
two computer programs for implementing it are illustrated. 

collectors. 


48133 drag, paraboloid type, solar energy 
Vermeulen, P.J.; Bader, A.; Elfner, P. (Univ. of Calgary, Alberta). 
RP. 264-274 of In Sharing the Sun: solar technology in the seventies. 
olume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; i Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 


national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

The design and development of two novel paraboloid type 


solar energy collectors of reduced wind drag is presented. 
designs are aimed at reducing drag forces from winds nominally 
from (a) the lateral direction, and (b) the frontal direction. The 
designs consist essentially of conical frusta mounted in (a) to produce 
a front focus mirror and in (b) a rear focus mirror. The frusta are 
mounted so that annular gaps for air flow are presented laterally in 
(a) and frontally in (b). In design, (a), interference by the focal p! 
energy receiver device produces the collector area loss, but in 
design, (b), there is no such interference loss. Wind tunnel models of 
both designs have been tested and the resulting drag force data is 
presented and discussed. The data shows that significant drag reduc- 
tion is possible. A 0.914 m dia. prototype of the front focus design 
has been constructed and the results of calorimetric measurements 
are presented. 


u plano-cylin- 
L.J.; Allums, S.L.,; 
Cosby, R.M. (Ball State Univ., Muncie, IN). pp 275-290 of In 
the Sun: solar technology in the seventies. Volume 2. Boeer, 
K.W. ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 
: Se nes of Se feneriznn Seatien of the later 
i Energy Soci L Societe of 
Canada, Inc.; Winnipeg, Manitoba, Canada'(15 Aug 1996). 
See CONF-760842—P2. 
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Plastic Fresnel lenses for solar concentration are attractive 
because of low cost, mass production potential. Therefore, an analyt- 
ical and experimental evaluation of line-focusing Fresnel lenses with 
application potential in the 200° to 370°C range is in 
Analytical techniques have been ce to ny solar 
transmission and imaging properties of a grooves-down Experi- 
cumaiian ene baned pltieiy on 0 46-20 ote @4a tan: A aie 
tracking heliostat provided a mor ae source. Measured 
data indicated more sp ing at the profile base than analytically 

i ing i concentration 18% lower than the 
computed peak of 57. The measured and computed transmittances 
were 85 and 87% respectively. Preliminary testing with a subsequent 
lens (1.85m) indicated that modified manufacturing techniques cor- 
rected the profile spreading problem and enabled improved analyt- 
ical experimental correlation. 


48135 Characteristics of the concentrated solar flux produced by 
the FMSC Harmon, S.Y.; Backus, C.E.; Pinon, R. (Arizo- 
na State Univ., Tempe). pp 291-303 of In Sharing the Sun: solar 
technology in the seventies. Volume 2. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). : 

From Joint conference of the American Section of the Inter- 
ostionsl Sine Seay Satie ane ie Eee eae Soy a 
Canada, tna, Winnipeg, Manitoba, Canada (15 Aug 1976). 

CONF-760842—P2. 

The intensity profiling showed the focal zone of the FMSC to 
have a fairly well-defined symmetrical focus. The intensity in the 
focal zone varied a maximum of thirty percent along the z-axis of the 
concentrator. The radiometric analysis indicated a "om of the 
flux in the focal zone to be within a width of 2 cm. Fi studies 
using larger absorbing surfaces supported this result by showing that 
seventy percent of the flux incident on an absorber approximately 10 
cm wide fell within a strip 2 cm wide. As this suggests and was 
established by an additional experiment, secondary reflectors could 
significantly improve the performance of this concentrator. These 
conclusions were further supported by the results gained when 
comparing the performance of a solar cell array one cell wide with 
that of an array two cells wide. Work with solar cell arrays indicates 
the FMSC to be capable of producing concentration ratios of around 
twenty. However, careful consideration must be given of any work 
presenting performance statistics on this concentrator due to its 
geometric peculiarities. 


48136 Performance of a stationary reflector/tracking absorber 
solar concentrator. Clausing, A.M. (Sandia Labs., Livermore, CA). 
RP. 304-326 of In Sharing the Sun: solar technology in the seventies. 

olume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American i 
national Solar Energy Society and The Solar me Society of 
Cot Sa Winnipeg, Manitoba, Canada (15 Aug 1976). 

CONF-760842—P2. 

A fixed segment of a concave, spherical mirror can be used to 
concentrate beam radiation onto a tracking absorber which pivots 
— the — of curvature of the mirror. 2 a eae 

van ° system over concentrating collectors with tracking 
sisvetelnonhtand oteer eune Ueeaiaaadiocdanataaiaamanat 
analytically studied. The strong influences of the rim angle of the 
ee pes Sens a eae ae ea ae 
absorber temperature are established. The role of other impor- 
tant parameters is also determined. Using the efficiency of a Carnot 
cycle, the daily and yearly variations of the power produced by the 
system are presented. 


48137 Collector with cusplike Compound Parabolic Concentrator 
and selective absorber. Rabl, A. (Ar, National Lab., IL). pp 327- 
335 of In Sharing the Sun: solar technology in the seventies. Volume 
2. Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
ee ee pe ee ne eee Comes Seely of 
Comet Peay Winnii Manitoba, Canada (15 Aug 1976). 

yo ge ith cusplike Compound 

nonevacuated solar collector with cusplike 

Parabolic Concentrator (CPC) and tubular absorber has been built. 
Since the reflector surrounds the absorber on all sides, little insulat- 
ing material is needed. Furthermore, the quantity of absorber materi- 
al relative to unit collector aperture is smaller i 
collector of comparable acceptance angle. This 
both transient response and heat transfer from absorber 
fluid. The collector has been constructed as a panel 90 cm x 180 cm 
with seven I CPC approximately 20 cm . The 
0.64 cm OD absorber —_ have been coated with black 

concentration ratio (aperture/tube perimeter) is 6.5, the accep- 
tance angle 2delta =, 13°, necessitating only seasonal tilt adjustments. 
Optical efficiency of 60% and U-values around 1.6 W/m? °C have 
been measured with individual reflector modules, indicating that the 
complete collector can operate with 44% efficiency at AT = 100°C. 
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48138 Optical and thermal design considerations for ideal light 
collectors. Goodman, N.B. (Univ. of Chicago); Rabl, A.; Winston, R. 
RP. 336-350 of In Sharing the Sun: solar technology 

olume 2. Boeer, K.W. (ed.). Cape Canaveral, 
tion of the International Solar mani Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

(@® The design of practical CPC collectors ma uire a 
between reflector and rber to avoid heat tea’ Generis oe. 
tions are given which minimize the total losses. (II) The merits of 
second stage concentrators are a. (II}) Prescriptions are given 
for maximizing the concentration of lens-mirror combinations. 


48139 Solar process heat from concentrating flat-plate collectors. 
Grimmer, D.P.; Herr, K.C. (Los Alamos Scientific Lab., NM). pp 
351-374 of In Sharing the Sun: solar technology in the seventies. 
Volume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar pee Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; ana Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

In an og to explore the potential of solar energy as a 
source of process heat, various solar thermal power collectors are 
compared on a basis of performance and cost-effectiveness. The 
compound parabolic concentrator (CPC) collector of the Winston 
design is found to have high efficiency performance at the necessary 

process steam temperatures (up to 250°C). At a concentrating ratio 
of 9.19, and if the absorbing surface is highly selective and vacuum- 
rg good performance is possible at temperatures as high as 
600°C. The annual average performance of a more conventional, 
evacuated black-chrome selectively coated CPC has been computer 
simulated for concentration ratios of 2.37 and 9.19. This analysis 
indicates that a CPC with a concentration ratio of 9.19 can operate 
without diurnal tracking, at a fluid outlet temperature of 316°C 
(600°F), with an ideal efficiency of 44.3% of the annual maximum 
available incident solar flux. 


48140 Compound parabolic concentrator array optimized for 
Northern climates. Stein, M.L. (DeBell and Richardson Testing Inst., 
Enfield, CT). pp 375-387 of In S the Sun: solar technology in 
the seventies. Volume 2. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International ‘Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ay Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P2. 

The radiative exchange between collector and source sets the 
limit for efficient collector operation. When actual insolation condi- 
tions and performance requirements are considered for northern 
latitudes, the compound parabolic concentrator is shown to perform 
better than the flat plate since it a “2pp proaches the limit for optimum 
radiative exchange. The relationship between concentration and 
Ft pa angle is analyzed for its effect on the collector's overall 

thermal performance. The resulting collector is compared with an 
equivalent flat plate type. 


> ae Performance of homemade solar collectors at the Stockton 
State College ‘Energy House’. Taylor, H.E. (Stockton State Coll., 
Pomona, NJ). pp 158-164 of In Sharing the Sun: solar technology in 
the seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL; 
Section of the International Solar Energy Society (1976). 
From Joint conference of the American Section of the Inter- 
gy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 

During the fall 1975 term a class of 25 students studied the 
Physics of Solar Collectors, and participated in the construction and 
testing of three different types of solar collectors. The first a large (4’ 

12’) ") singly glazed hot air device has an output of up to 174 watts/ 
with natural convection and about 275 watts/m? with simple 
A air circulation. It is located on a vertical Southeast facing 
wall. A concen’ —— hot water heating device og x 8’) of similar 
cost has an output of approximately 250 watts/m*. It is a lic 
ylinder and faces south. The third collector, a flat, singly hot 
water heating device (about 3’ x 9’) also produces about 250 watts/ 
m2 It is tilted up 50° from the horizontal and faces south. These are 
the first projects tt of a small alternate ener, ey Sint cad at Stockton State 
College. It is designed for teaching and onstration purposes and 
also for some possible future research. 


48142 Some considerations in the use of microporous materials as 

solar-thermal collector insulation. Keeling, M.C. (Motorola Inc., 
Phoenix, AZ). =e the Sun: solar technology in the 
seventies. Volume 10. Boeer, K. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 


in the seventies. 
; American Sec- 
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From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar beer Society of 
Canada, Inc.; Winnipeg, —— Canada (15 Ai 6). 

See CONF-760842—P10. 


48143 Equipment for 
Energie Solaire S.A., St. Sulpi 
Patent 2,522,222/A/. 26 May 1976 


of solar energy. Cruchet, C. (to 
(Switzerland), German(FRG) 
. 13p. (in German). 


3 figs. 

A flat plate collector, consisting of a chamber closed by a 
window and an absorber plate arranged in the chamber which 
eure eet cae ee ee SS eee 
described. A cell filled with hygroscopic material is connected with 
the inside of the chamber and with the environment. In order to 
prevent the build-up of excess pressure in the chamber, there is a 
valve in the chamber through which the heated air can flow out 
from the chamber to the environment. There is another valve on the 
cell through which cold air can flow into the chamber. 


48144 Solar flat plate collector. Bennett, C.J. German(FRG) 
a ,976/A/. 22 Jul 1976. 29p. (In German). 


A solar flat plate collector is described. This consists mainly 
of a transparent cover plate and the actual absorber surface. The 


of absorber surface has a fluid of low boiling point flowing over it. bn 


ur produced enters a heat exchanger mounted i 
cisco 00 the Ghote, and thse Gives ep ao cae ana 
os generally water. The system can be evacuated to reduce the 
eat losses. 


48145 Solar collector. Feller, F. German(FRG) Patent 
2,604, — 19 Aug 1976. 19p. (In German). 
gs. 

The solar collector according to the invention has an absorb- 
ing plastic hollow profile as its lower layer, in which the heat- 
carrying medium circulates. The top layer consists of hollow = 
elements, which are cemented. The hollow space 
absorber surfaces can be evacuated in order to produce pavaaieen 
insulation. Heating wires can be positioned in the cement between 2 
glass elements, in order to remove any snow or frost from the glass 
elements. The solar collector can be constructed as a sealed and 
accessible cover of entrances, garden locations, flat balcony floors 
and similar locations. To prevent condensation in the hollow as 

ass elements, a damp absorbing medium can be incl 
the hollow spaces. 


poy Parabolic reflector for concentration of solar radiation 
G. German(FRG) Patent 2,506,905/ 


used for energy yield. Doering, 
A/. “ 1976. 21p. (In German). 
igs. 

A parabolic mirror is described for concentrating sunlight for 
energy production. The mirror consists of a plastic sheet silvered on 
one side, which is stiffened by suitable construction. The equipment 
is positioned according to the sun's position by an electronic tracking 
arrangement. Various examples of construction are discussed. 


48147 Reflector system for yield of solar energy. Radons, U 
aes ey Patent 2,511,740/A/. 30 Sep 1976. 7p. (In German). 
2 figs 
The reflector system consists of a number of ce peta pen 
which can be tilted on their longitudinal axis. The 
radiation is collected on a _ surface strip. To protect against 
the weather, the reflector strips vided which a transparent 
cover. The cutting of tho seliouenr’ es place by a time-dependent 
control arrangement and an overriding control arrangement con- 
trolled by the solar radiation. 


48148 Absorption plate and method of fabrication. de Jong, J. (to 
Nederlandse Centrale Organisatie voor T 
Natuurwetenschappelijk Onderzoek, The Hague). G) 
Patent 2, ( "686/47. 21 Oct 1976. 7p. (In German). 

2 figs. 

The absorption plate consists of a metal plate with a layer of 
black enamel, which is provided with a thin layer of semi 
material, which has a conducting mechanism similar to metallic 
conductivity. The semi-conductor material is preferably indium 
oxide with an additional layer of silica. The sbeorption plate is 
ements ing, which has a window t 

t on one side and heat insulation on the back. The plate 
itsel has inlet and outlet pipes for a heat exhange fluid. 


48149 Heat exchanger for radiation heat particularly solar heat. 
Klusch, s German(FRG) Patent 2,516,525/A/. 28 Oct 1976. Sp. (In 


aie solar collector is described for the conversion of solar 
energy into thermal energy. Special construction characteristics are 
given in the description. 
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48150 Collector utilize 
ee Patent 2,518, 926/A/. 


5 figs. 

The collector consists of two or more metal strips, which 
have the same corrugations in the longitidinal direction and have 
curvatures at right angles to the longitudinal direction, which form 
channels when the metal strips are assembled, through which the 
heat transport medium flows. The connection of the strips is made 
by welding or soldering. The collector strip is surrounded by plastic 
material resistant to temperature and solar radiation. The wrapping 
is transparent to light in the side subjected to radiation. The wrap- 
ping. has a shaped profile and is corrugated at right angles to the 
jongitudinal direction. 


48151 Structurally integrated steel solar collector. Moore, S.W. 
(to Energy Research a Development Administration). US Patent 
4,010,733. 8 Mar 1977. Filed date 3 Jun 1975. 4p. 

PAT-APPL-583,374. 

A flat plate solar heat collector unit is described. The solar 
collector is integrated as a structural unit so that the collector also 
functions as the building roof. The functions of efficient heat collec- 
tion, liquid coolant flow passages, roof structural support and build- 
ing insulation are combined into one unit. 7 claims, 6 figures. 


48152 Multi-stage system for accumulation of heat from solar, 
radiant energy. Sawata, S.; Tani, T.; Horigome, T. (to Agency of 

Industrial Science and Tech.). US Patent 4,010,732. 8 1977. 

Priority date 15 Jun 1974, Japan. 12p. 

A system for accumulation of heat from solar radiant energy 
is described wherein the solar radiant energy is absorbed by heat- 
absorption means and transferred therefrom to a heat-transfer 
m-<‘ium thereby to elevate the temperature of said heat-transfer 
medium. An improvement is attained by using a plurality of heat- 
absorption members and arranging them in a series connection. 
These heat-absorption members are individually provided with selec- 
tively aes membranes capable of reflecting ee 
wave energies of the specific magnitudes of heat co 
the res ive degrees of temperature of the heat-transfer aan, 
Since heat-transfer medium is thus divided into a few different 
stages, the system disclosed herein permits highly efficient accumula- 
tion of high-temperature heat energies. 3 claims, 13 figures. 


48153 Solar heat absorber. Laird, G.W. US Patent 4,013,062. 22 
Mar 1977. Filed date 20 Aug 1975. 12p. 

The solar heat absorber includes a frame and a pay of 
clear panels respectively overlying a plurality of arcuate shaped heat 
collecting plates supported by the frame and compartmented each 
from the next by separators forming dead air spaces or cells. At least 
one continuous fluid passage tube is soldered to each plate and 
provides a cool tube inlet and a feedback hot tube outlet section for 
each plate whereby some of the heat in the hot tube section is 
transferred through the cell to its cool tube section within each cell 
prior to discharge of the fluid out the hot tube section. Each of the 
cells is at a temperature different than the temperature of an = 
cell and a heat sink is provided in contact with each panel to 
substantially equalize the temperature of the panels. 30 claims, 13 


energy. oell, G. 
ms Nov wee 10p. (In 


48154 Solar energy collector panel. Newton, T.L. (to Sunburst 
Solar Energy, Inc.). US Patent 4,014,314. 29 Mar 1977. Filed date 8 
May 1975. 4p. 
A a Sa energy ipa pies oat the sun 

comprises a coi length of tu in ap to 
held in that position by a a rete a The 
continuous and carries the fluid to be heated, t 
swimming pool or similar container, in a path i 
the collector. The collector is inclined at an ang i 

orthogonal to the mean incidence of sunshine at the location 
installation. 6 claims, 4 figures. 


48155 Compound lens solar energy system. Northrup, L.L. Jr. 
US Patent 4,022,186. 10 May 1977. Filed date 10 Sep 1975. 2p. 


e 
dala of te devas be cides Oe cote oa aan ae 
ee ee ens eae eres hie eae A 
pair of reficctors extend on each <-> the refractor, said reflectors 
each — a so ey of parallel 
other fi light onto 
prvaalingy 1 claim, 2 figures. 


48156 Solar collector utilizing copper lined aluminum tubing and 
method of making Thorne, J.K.; Province, G.L.; Sil- 
tanen, C.W. (to UOP Inc.). US Patent 4,023,557. 17 May 1977. Filed 
date 5 Nov 1975. 4p. 
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The low cost solar collector panel utilizes surface mounted 
tubing in which the inner wall portion of the tubi is copper to 

permit the use of untreated water in the system. outer wall 
vectien of ton tating i chnatinem witich rovides additional strength 
and is easily attached to a low cost uminum absorber plate. A 
method of producing the composite aluminum-copper tubing in long 
length coils is disclosed. The tubing can also be formed into connec- 
tors ray ayer ee tubing together. 1 claim, 6 


48157 Solar heating device. Bailey, P.F. US Patent 4,023,555. 17 
May 1977. es ates 5 Apr 1976. 6p. 
A solar hea oa is described incl 
assembly made up of multiple adjustable cwindeieal re 
which —_ the sun’s rays toward a heat collector. 10 ot 6 


48158 Laminated absorber member for flat plate solar collector 
and method of making same. Sarazin, R.G.; Olson, L.D. (to Universal 
Oil Products Co.). US Patent 4,023,556. 17 May 1977. Filed date 27 
May 1975. 4p. 
A flat plate absorber member includes a flat heat 

sheet of a thin metal foil such as copper, a aacaintinwan 
polyvinyl fluoride, bonded to a channeled substrate, and particularly 
to a plastic laminate such as a glass epoxy laminate. The improved 
absorber member provides an energy collecting efficiency which is 
much greater than that of a much more expensive conventional 
collector having a series of copper tubes soldered to a sheet. 
The absorber is preferably made by the method of a base 
sheet of fully cured glass epoxy laminate and overlaying it with a 
precut, patterned intermediate layer of semicured glass epoxy which 
defines the depth of the side walls of the channels. The cover sheet 
of metal foil or plastic film is then placed over the semi-cured 
ee ee ee eee lied to bond 

semi-cured glass epoxy to the cover sheet and to previously 
cured base sheet. 6 claims, 5 figures. 


HEAT STORAGE AND REJECTION 
REFER ALSO TO CITATION(S) 47901, 47929, 47992, 48057, 48063 


48159 (EPRI-EM—256) Technical and economic assessment of 
phase change and thermochemical advanced thermal energy storage 
(TES) —, Final report. Volume I. Technical repért. 

and Construction, Seattle, Wash. (USA)). Dec 197 
a S, PC A07/MF A01. 

results of a technical and economic assessment of phase 
change and thermochemical energy storage s in a solar power 
plant which utilizes a high temperature Brayton cycle thermal 
— with eo eee rt fluid are presented. Also, a 

ird system, a sensi! storage system, was 
Saeed cso mar ene Gaia: ‘Results its are given. (WHK) 
48160 Mg or pp 23-28) Heat transfer mechanisms: the 
1967 Odeillo house integrated collection and storage systems. Ander- 
son, B. (Total Environment, Inc., Harrisville, NH). 1976. 
From Conference on passive solar heating and coo! 

to” New Mexico, United States of America (Usa) 


197 
In Passive solar heating and cooling. 
Numerous projects are used to describe various heat transfer 
eS a ee of the projects use solar 
combinations. The 1967 solar house in Odeillo 
the examples. 


ar gg pp 70-72) Moveable insulation. Baer, S.C. 
uquerque, NM). 1976. 
From erence on passive solar heating and SSA) the tan 
7 New Mexico, United States of America (USA) (18 May 


In Passive solar heating and cooli 

It is difficult to seal for air | s around the edges of a 
moveable insulating panel. Moveable insulation is most useful if it 
can be used to prevent both heat gain and heat loss and also act as a 

to increase winter heat gain. 


48162 PP nh 300-306) Heat in 
PP aime, We yaaa | mei Cock- 


heating and cooling 
eysville, MD). 1976. 

From Conference on passive solar heating and Albu- 
to New Mexico, United States of America (usa) 18 May 


Sp aan cates hagiva cad soning, 
pipes are efficient and passive heat transfer elements. 
The transfer cf heat is accomplishes the circulation of a 
two-phase fluid in a sealed container. In solar collectors, heat pipes 
are used to remove heat from the absorber and transfer it to an 


Albu- 
18 May 


Gone is one 
48161 
( 





OCT. 31, 1977 


external manifold. They can be applied to both liquid and air heating 
systems. Collectors equipped with heat Pipes are sealed, corrosion 
and freeze proof modules. Since heat pipes are unidirectional con- 
ductors, they also provide automatic and passive control of a solar 
heating system. 


48163 (LA—6637-C, pp 325-328) Solar greenhouse design for 
the cold dry regions of the southwestern USA. Wade, H.A. 1976. 
From Conference on passive solar heating and cooling; Albu- 
no New Mexico, United States of America (USA) (18 May 

In Passive solar heating and cooling. 

Solar greenhouse design necessarily differs from passive solar 
home design due to the additional environmental requirements of 
plant growth systems. Limiting the radiative entry surface and 
increasing the well insulated wall area, providing very closely coup- 
led thermal storage of sufficient capacity and the judicious use of 
overhangs allows the designer to meet these requirements through- 
out nine months to a full year with a relatively simple system. 


a Heat transfer characteristics of a latent-heat storage 
system near equilibrium state. Lin, S. (Concordia Univ., Montreal). 
171-172 of In S$) the Sun: solar technology in the seventies. 
olume 10. Boeer, (ed.). Cape Canaveral, FL; American 
Section of the coh coe Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 


48165 Analysis of buried heat storage tank losses. Stickford, 
G.H. Jr.; Holt, C.F.; Whitacre, G.R. (Battelle Columbus Labs., 
Columbus, OH). pp 173-175 of In Sharing the Sun: solar technolo; 
in the seventies. Volume 10. Boeer, K.W. (ed.). Cape Canaveral, FL. 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P10. 


48166 Fluidized bed heat exchanger using encapsulated phase 
change materials. Levins, W.P. (Westinghouse Research Labs., Pitts- 
burgh); Rice, R.E. pp 176 of In S the Sun: solar technology in 
the seventies. Volume 10. Boeer, K.W. (ed.). Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P 10. 


48167 Automatic thermal energy storage system. Morawetz, E.; 
Glas, L.O. (to Euroc Administration AB, Malmoe (Sweden)). 
—” Patent 2,605,519/A/. 26 Aug 1976. 2ip. (In 


2 figs. 

An automatic thermal energy storage system is described. 
The system includes a first non-conventional heat source (e.g. solar 
energy, wind energy), a second conventional heat source (e.g. elec- 
trical energy), two heat stores and a distribution network with 
connected heating elements. The flow of heat in the system is 
maintained by circulating pumps. The second, conventional energy 
source is switched in, in addition, by a control system in order to 
maintain a set temperature rating if the 7 supplied by the first 
heat source is not sufficient for the demand. 


48168 Method and equipment to utilize solar heat. Poellein, H. 
German(FRG) Patent 2,510,047/A/. 16 Sep 1976. 39p. (In German). 

14 figs. 

In this process, solar radiation is converted into heat by means 
of absorbers. The heat transferred to a liquid is led in forced 
circulation, first into a heat storage device and then into a water 
heater. The cooled-down liquid is rercirculated. The storage materi- 
al used here is paraffin. A measuring and control device is provided 
to switch from periods with solar radiation to periods where only 
stored energy is consumed. This device consists of a photocell 
measuring the incoming sunlight and a temperarure sensor. The 
control system is put into operation by a combination of the two 
measured values. The heat accumulator consists of several elements 
connected in parallel. A control device makes sure that only one 
accumulator element at a time is part of the circuit. The absorbers, as 
usual, consists of the absorber plate proper and a cover plate. 


GEOTHERMAL ENERGY 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 47902, 48937, 48943 


48169 ERDA geothermal program. Toms, R.S.H. CO ERE 
search and Development Administration, Washington, DC). JEEE 
Trans. = Sci.; NS-24: No. 1, 29-32(Feb 1977). 

rom 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

In setting up a program to meet the objectives and tackle the 
major problems, the following priority criteria were established: 
building confidence in technical feasibility; constructive cost 
mitigating institutional barriers; and establi capital ee 
The major programs fall into the following four categories: loan 
guaranty program; the construction and Sona tion of test pilot and 
demonstration plants, in most cases cost es the industry; 
research and advanced technology; and environmental and institu- 


tional studies. Examples of the pilot and demonstration plant pro- 
gram, as well as the resource exploration and assessment whevenian 


and the engineering research and development subprogram, are 
discussed. (JGB) 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 49020 


48170 Utilization of geothermal energy. Suyama, J. Kagaku 
Kogyo; 26: No. 7, 37-42(1975). (In Japanese). 

A review is presented of geothermal energy, high tempera- 
ture geothermal fluids and utilization of geothermal energy for 
electrical power generation. The origins and conduction of geother- 
mal energy are described. Worldwide distribution of 
regions and volcanic activities, particularly Japanese, is 
Models are presented of fluid production, high temperature steam 
turbine electrical power generation, dual steam admission systems 
and binary cycle systems. The use of low pt fates — 
fluid for s —— is described, using as an example a home 
Iceland. Gcal is compared to that of oil ie Sepen 
low nn aan t use is not extensive due to limited supply. 
The use of intermediate temperature steam in dual admission turbines 
and binary fluid systems is discussed. The Los Alamos Research 
Institute and the Atomic Energy Commission in the United States 
are described as studying the potential use of hot, dry rock found in 
New Mexico and Montana. In Japan the Sunshine Project is study- 

direct recovery of volcanic energy, as is the National Science 
Foundation in the United States. 


48171 Geothermal energy development. Armstead, H. C. H. 
Prog. Energy Combust. Sci.; 2: No. 4, 181-238(1977). 

Exhaustive documentation is provided of the geothermal 

field. The present (1977) energy situation and the status of 
quel ermal energy utilization are reviewed. An historical section is 
provided as well as a descri tion of various applications. The struc- 
ture of the earth is disc’ and an estimate of heat reserves made. 
A eee of description of the nature of geothermal fields is given 
and detailed information provided on methods of exploration and 
drilling; well characteristics and measurements; fluid collection, 
transmission and control; and power generation. A complete discus- 
sion of economic aspects, chemical and metallurgical problems and 
environmental factors is presented. Future developments are consid- 
ered, including novel techniques of drilling, rock fracturing and 
direct ta of volcanoes. article includes 134 references, 21 
tables and 21 illustrations. 


USA 


48172 (PB—261544) Hawaii geothermal project. Quarterly pro- 
gress report No. 1, 1 Jun—31 Aug 1973. Shupe, J.W.; F 
AS: Yuen, P.C.; Kamins, R.M. (Hawaii Univ., Honolulu ye 
Hawaii Geothermal Project). 1973. 30p. (HGP-QPR—1). NTIS, 
A03/MF A0O1. 
See also N—75-20840. 
The project was or, 


to focus the resources of the 
peor me Ron ceca of Hawaii on the identification, 
tion, and utilization of geothermal energy on the Big Island of 
waii. Scientific investigations were into three " 


pad _ hysical; (2) Engineering; and (3) Environmental 
is ee ee a ee 
distribution by program and 


48173 (VPI-SU—S5103-2) Evaluation and targeting of geothermal 
energy resources in the southeastern United States. 

May, yg he eg gee Glover, L. III; 

A.K. (Virginia Polytechnic Inst. and State Univ., Blacksburg 
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(USA)). 1976. Contract EY-76-S-05-5103. 174p. Dep. NTIS, PC 
oa t of procedures for the 
gress is repo’ in the development of pi ures for 

evaluation of eee eT i er aes eet re- 
sources in the eastern United States utilizing geological geochemical, 
and geophysical data. An optimum site for —— development 
in the tectonically stable eastern United States will probably be 
associated with crustal i us rocks containing relatively high 
concentrations of radiogenic heat-producing elements buried 

an insulating blanket of sediments of low thermal conductivity. 
Evaluation of plutonic rocks exposed in the Piedmont will aid in the 
interpretation of gravity and magnetic data for the Atlantic Coastal 
Plain. Initial results of determination of heat generation from surface 
samples in South Caroline are encouraging, especially if = 
igneous rocks of similar heat generation can be found 
sedimentary insulation. Continues logging of existing wells in Coast- 
al Plain sediments supports earlier conclusion that these sediments 
do behave as efficient sedimentary insulators. Higher temperatures 
appear to be reached at shallower depths for wells drilled in Coastal 
Plain sediments in the vicinity of the Georgetown, South Carolina 
gravity law. Detailed structural mapping in the vicinity of the warm 
— in northwestern Virginia has confirmed structural control of 
the warm spri and has revealed the existence of kink bands. The 
kink bands could be related to the development of zones of vertical 
permeability which serve as conduits in sedimentary rocks for as- 
cending hot water. 


NON-USA 


48174 Present status of geothermal resources development. Fu- 
—_ K. — Genshiryoku Hatsuden; 27: No. 4, 81-86(1976). (In 
apanese). 

s A description is provided of the necessity of geothermal 
develo t and expected range of geothermal —— in Japan 
and o countries. The article assesses current Japanese govern- 
ment policy with respect to a energy and describes the 
importance of planning. Technological developments concerned 
with environmental protection and multi-purpose utilization are dis- 
cussed. Examples are given, drawn from records of the Sunshine 

roject, covering nort Kurikoma in Akita prefecture, Satunan in 
Kagoshine and the northern part of Komagatake in Hokkaido. 


48175 Present state and future of new energy technology develop- 
ment, Kitamura, N. Netsu Kanri To Kogai; 28: No. 8, 10-18(Aug 


1976). Fe Jogeness). 

Sunshine Project was begun in 1973 by the Japanese 
Ministry of Industry to investigate all alternative energy sources 
other than nuclear. The project is subdivided into four separate 
areas, those being solar energy, geothermal! cuergy, liquefaction and 
gasification of coal, and hydrogen fuel. This article describes the 
present state of these technologies and their probable future develop- 
ment. Although ae fuel and coal liquefaction/gasification are 
still in the basic research stage solar and geothermal technologies are 
already well developed. 


48176 Long term outlook for energy problems in Japan. Hirota, 
H.(Resources and Energy Agency, Secretariat, Japan). Denki Kyokai 
Zasshi; No. 640, 8-15(Feb 1977). (In Japanese). 

New energy technology related to the renewable energy 
resources such as solar, geothermal, marine, liquefied coal and 
hydrogen energy must be strongly promoted due to the rapidly 
dwind ing supplies of conventional fuels. These technologies can 
reasonably be expected to be developed by the 21st century, a 
the way to energy independence. Although research is now 
developed in most of these technologies, the application of solar air- 
conditioning in ten percent of Japanese homes and the installation of 
solar and geothermal power ting equipment could save about 
5 x 10’ tons of petroleum, about 5% of the primary energy consumed 
in Japan. It is to be desired that these technologies be well 
within the period of twenty to thirty years after the year ‘ 
48177 Geothermal low energy. Clot, A. Recherche (Paris); No. 4, 
213-223(Mar 1977). (In French). 

Low energy’ geothermal energy is defined as the 120-180°C 
range, below which it is no longer profitable to produce electricity. 
It is generally found in aquifers located in areas with normal geo- 
thermal gradients. ene Seen ails Sy aay 
70% of its surface area and are well known as a result of oil drilling. 
One of the major aspects of geothermal energy utilization is reinjec- 
tion, which indefinitely maintains the pressure of the producing 
wells and helps to minimize subsidence. The proce- 
dure for i lation is use of a doublet’ structure where the fluid 
extracted from one well is reinjected, after the heat has been extract- 
ed, into another well. The lifespan of the doublet’ depends on 
characteristics of the reservoir, ing rate and the distance 
tween the two wells. To reinject the fluid after heat extraction, a 
surface pump is used. This pump must provide sufficient pressure to 
overcome the static wellhead pressure and the hydrodynamic flow 
pressure. In France, geothermal energy is presently being used for 
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domestic space heating in urban areas. The first installation, built in 
1970, provides hot water year round and heat in winter to 1,900 
houses, producing 100 m*/hour of water at 70°C. The Geothermal 
Committee, the Delegation for New Energy Resources and the 
National Geologic Service of the BRGM are promoting and funding 
research and utilization of geothermal energy. Three 

have been built from 1970 to 1977. They will heat 7,000 houses. Five 
more projects which will heat 14,500 houses will be active by 1978. 
The national objective is to economize the equivalent of 1-1.5 million 
tons of oil per year within fifteen years. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 50105 


USA 
REFER ALSO TO CITATION(S) 48173 


48178 (PB—261549) Petrology of the quaternary volcanics of the 
Roosevelt KGRA, and area, Utah. Final report (volume 1). 
Nash, W.P. (Utah Univ., Salt Lake City (USA). Dept. of Geology 
and Geophysics). Jun 1976. 102p. NTIS, PC A06/MF AOl1. 
Report on Known Geothermal Resource Area (KGRA). 
The Roosevelt KGRA (known geo’ resource area) 
located near Milford, Utah, is associated with a suite of Quaternary 
silicic volcanics distributed for 15 km along the crest and western 
flank of the Mineral Mountains, a large Tertiary granite batholith. 
The volcanics are high-silica rhyolites and occur as domes, flows 
and tuffs. Initial eruptions resulted in two flows of low viscosity, 
phenocryst-poor rhyolite. Later activity consisted of pyroclastic 
eruptions and the emplacement of at least 9 viscous domes. In 
ition to abundant glass the rhyolites contain alkali feldspar, 
a ager biotite, iron-titanium oxides and small amounts of hornb- 
ende, allanite, apatite, zircon, sphene and topaz. Magmatic tempera- 
tures were about 700C and water fugacities ranged from 350 to 3450 
bars. Based on water fugacity calculations it is concluded that there 
may have been one or more shallow magma chambers in the Mineral 
Range at depths of about 1.6 km. 


NON-USA 
REFER ALSO TO CITATION(S) 48265 


R.(Istituto a Pe le Ricerche Geotermiche, 
Italy);Nuti, S. Boll. Soc. Ital.; 94: 135-155(1975). (T). 

From Seduta scientifica; Rome, IT (13 1974). 

A classification of the waters from mineral and 
manifestations, based on chemical analyses, is made for the eastern 
section of Siena province. From observations on the SO, ion/salinity 
ratio a hypothesis is made as to the origin of the thermal waters. It is 
believed that they originate from the mixing of two saline, deep 


circulating water masses with a shallow source. Based 
on isotopic data a reconstruction of the hydrogeologic regime is 
made and the feeding areas identified. An attempt is made to 
reconstruct the temperature trend by geothermometry, using SiO. 
and Na-K-Ca ratios. The results show that the estimated tempera- 
tures increase progressively from south to north, with the highest 
value at the Taverne d’Arbia zone. In this area the i 
results are confirmed by isotopic analyses; the latter reveal that the 
A ee Ss ee ae ee 
with the rock at a very high temperature. This leads to the h 
esis that a high temperature geothermal area exists near Si 
48180 Geological study of the landslide of the 
spring area. Okami, K. . Of Mini . 
Ean tt Nev Side ot oes 
oga: en u; No. 28, lov ' 

The 1978 lassie at Faketone thecal ing, Hachimantai 
National Park, Japan, was studied geologically. subsurface 
structure of the area was determined to contain faulted basement 


* rock with distinct glide planes and a predominantly clayey mineral- 
landslide 


ogy, including montmorillonite. It was concluded that the 

pn ag by the influx of water from melting snow ———_ 
geology. Two maps, one cross section, six stratigrap! jumns, 
Geaessembeentenaeen 


48181 Earthquake swarm activity in the nozthern part of the 
1975-1976 Kirishima volcano. Mi i, T.; Yamaguchi, M.; Masu- 
u Jishin Kenkyusho Iho; $1: 115- 


tani, F.; Terao, H. Tokyo Dai 
149(1976). (In Japanese). 

Two cluster earthquake activities were identified and studied 
at the Kirishima Volcano Observatory. The first cluster began in 
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January 1975 and was still active in April 1976. This was in the 
southern district of Hitoyoshi City, Kumamoto prefecture. Another 
cluster with foci inside the Kakuto caldera began in September 1975 
and continued until February 1976. Spatial distribution of the foci of 
the two clusters were clearly separated but their seismic activities 
ai to be clearly related with time. The focal area of the 
uto caldera earthquakes lay to the east of a previous (1968) 
cluster. The m’ values (Ishimoto-lida formula) of the two clusters 
were 1.49 plus or minus 5.11 for the Kakuto cluster and 1.41 plus or 
minus 0.12 for the southern Hitoyoshi cluster. Analysis of P-wave 
initial motion for both clusters indicated the existence of ——— 
compressional forces acting N-S or NE-SW. Data are s 
tables, charts, maps, stereonets and reproductions of auth 
recordings. 


48182 A conceptual pattern to the complex investigation of un- 
eens Tae Seas > Se Waele Plain of Romania. 
Arinei, St.;Pricajan, A.;(Univ. of Bucharest, Fac. of Geology and 
Geography) Rev. Roum. Geol., Geophys. Geogr., Ser. Geol.; 20: 109- 

Preliminary results of research concerning the origins of 
thermal waters of the Western Plain of Romania are presented. At 
this stage a conceptual model is elaborated upon which further 
investigations may be based. It is postulated that the thermal energy 
results from deep radioactive decay migrating upwards. A complex 
of physical and geological features leads to the b speed distribu- 
tion of thermal properties in the lithosphere. These features include 
the various thermal conductivities of rocks and their content of 
radioactive materials. The heterogeneous distribution of these factors 
is a function of the crustal structure, the system of crustal fractures, 
and faults and their ascending branches. Deep geologic structures 
are revealed by gravimetric, magnetic and seismic survey techniques 
whereas shallower structures are identified by seismic and electro- 
metric methods. The distribution of thermal fields at depth is deter- 
mined by thermometry and the radioactivity of thermal waters 
provides information on the rocks they have leached. 


48183 Crustal and mantle structure of northeast Japan. Yoshii, 
T.(Univ. of Tokyo, Earthquake Res. Inst.). Kagaku (Tokyo); 47: No. 

3, 170-176(1977). (In Japanese). 
The northeast portion of the Japanese islands has been thor- 
— observed g pe, The crust/mantle structure can be 
d arcs having an epicontinental sea demon- 


ical of 
= e hick heat flow behind them. Based on the results of topo- 
graphic, structural, gravity, heat flow and a surveys a 


series of profiles are made along various traverses. The most interest- 
ing facts about the area are the P-wave velocities. Under northeast 
Japan the velocity was measured at 7.5 km/sec while on the Pacific 

ide it was found to be 8.0-8.1 km/sec. The point at which an abrupt 
change in velocity occurs is consistent with the aseismic front. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 48171 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


48184 (LA—6737-MAP) Residual bouguer gravity anomaly map 
of northern New Mexico. Aiken, C.L.V.; Laughlin, A.W.; West, F.G. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1977. Contract 
W-7405-ENG-36. Ip. Dep. NTIS, PC A02/MF A0O1. 

-- map is computer contoured from equidistant grid and 
bicubic spline apy surface. Bouguer gravity anomaly correc- 
tion appli sub BC/ = (0.034) x (elevation - regional eleva- 
tion), with Pith 2.67 g/cc. Overall dimensions are 41'/2" x 43”; 
scale is 1 : 500,000. (JGB) 


48185 (LBL—5262) age nag and geophysical studies in Grass 

Valley, Nevada. Preliminary open file report. Beyer, H.; Dey, A.; 

Liaw, A.; Majer, E.; McEvilly, T.V.; Morrison, H.F.; Wollenberg, 

H. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1 

= Contract W-7405-ENG-48. 149p. Dep. NTIS, PC A07/ 
AOl. 

The geologic setting, geochemistry, and heat flow of the 
Leach Hot Springs area are discussed. Geophysical data is presented 
under the following section headings: survey lines; presentation of 
data; gravity survey; magnetic survey; self-potential; bipole-dipole 
— resistivity and apparent conductance; electric field ratio 
tellurics; dipole-dipole resistivity; magnetotellurics; seismological 

; seismic data and preliminary interpretation. (JGB) 


48186 (PB—261507) Use of electrical methods for the delineation 
of geothermal reservoirs. Final report. Morrison, F. (California Univ., 
Berkeley (USA). Dept. of Materials Science and Engineering). Sep 
1975. 40p. NTIS, PC A03/MF AO1. 


GEOTHERMAL ENERGY 4989 


The study was organized to: (1) determine the electrical 
properties of a geothermal reservoir; and oo evaluate —— 
techniques in terms of field practicality and interpretation. Two 
areas in Nevada (Buffalo Valley and Beowawe) were selected be- 
cause they represented typical geothermal areas of the central basin 
and range province, and affo easy access for geophysical sur- 
veys. A brief description of the electrical methods used are presented 
in this study. Details of some of the equipment ge are 
included as appendixes. Results of the research indicate the impor- 
tance of using some form of reconnaissance mapping. The simple E- 
field ratio technique is effective and compares favorably with the 
bipole-dipole resistivity mapping technique at less expense. 


48187 } nap Bee 1) —s, of a MHD generator as a 
transmitter for sounding of the earth. D.B. 
(Montana Coll. of Mineral Science and Technology, Butte (USA)). 
Less Ny 1976. Contract EY-76-S-06-2426. 85p. Dep. > NTIS, PC A05/ 


Development of a high-intensity source for use in time- 
domain electromagnetic (TDEM) soundings would permit investiga- 
tion of geothermal systems to much greater depth than is now 
possible with controlled-source methods. The a of such a 
source is critically dependent upon a powerful, mobile generator. 
Magnetohydrodynamic pulse generators satisfy the weight and 
power requirements for such a generator. However, existing MHD 
a agen which are used in geophysical applications are solid 

eled, and therefore, very expensive to operate. Moreover, the 
pulse length from such a generator is limited to about 10 seconds, 
which may be too short to permit the maximum advantage to be 
gained from the available power. The sho: i of the MHD 
generator will be remedied in a liquid-fueled generator now under 
development for the U.S. Air Force. A field program designed to 
compare available conventional and MHD generators would pro- 
vide the necessary information for final generator selection, as well 
as an abundance of information on the nature of geothermal systems 
at depth. Operation and cost studies on MHD generators are given, 
and model calculations for TDEM soundings of geothermal hot-dry- 
rock systems are presented. 


48188 pee me aing felt ag a station lo- 
cation map Breitenbush Known Geothermal Resource Area, 
Senterfit, R.M.; Long, C.L. (Geological Survey, Reston, Va. 
(USA)). 1976. 6p. TIC. 

Telluric profiles and audio-magnetotelluric data logs are pre- 
sented for various frequencies and stations. (MHR) 


48189 (USGS-OFR—76-700G) Station location map, and audio- 
magnetotelluric and telluric data for Wendel-Amedee Known Geother- 
ee ee tee GW. lame JE; phere C.L.; Senter- 
fit, R.M.; Brougham, G.W.; Marti , +. oe herson, K.R. 
(Geological Survey, Reston, Va. (USA)). ie. 4p. TI 

The audio-magnetotelluric data log for Breitenbush Known 
Geothermal Resource Area, Oregon is presented covering 12 differ- 
ent frequencies and several stations. (MHR) 


48190 (USGS-OFR—76-862) Heat flow near Kyle Hot Springs, 
Buena Vista Valley, Nevada. J.H.; Wollenberg, H.A.; di 
Somma, D.E.; Ziagos, J.P. (Geological Survey, Reston, Va. (USA); 
ey Univ. | ietiey (USA). Lawrence Berkeley Lab.). 1976. 
17p. TI 

It is apparent that heat flow in the area of the electrical 
geophysical anomaly on the western flank of the East Range is not 
significantly higher than average for the "Battle Mountain 
and is typical of other values measured in bedrock in the 
Therefore it is unlikely that the anomalous zone is indicative o' the 
presence of a hydrothermal system in that area. 


Measurement of thermal areas in the Nakadake crater of 
Asosan, by an infrared radiation thermometer. Tanaka, Y. (Meteoro- 
logical Res. Inst., J.M.A.);Furuta, M.; Chiurei, M. Kazan; 21: No. 3, 
188- 197(1976). (In Japanese). 

Using an infrared radiation thermometer, temperature mea- 
surements were made at ground level at the caldera Nakadake of 
Asosan. Measurements were made both during quiescent cud 
during eruption. High temperature zones were found both at ‘the 
bottom of the caldera and in the crater wall. These zones were both 
situated in the northern section. Anomalous high temperature zones 
during eruption were ten times the normal areal distribution. The 
anomalous temperature values were 10-15°C higher than during 
quiescence. It is possible that these anomalous zones may change 
pri rior to an eruption thereby providing a useful tool for prediction. 

pecifications of the instruments are given as well as isothermal 
maps and caldera cross sections. 


48192 Geothermal models of the crust and uppermost mantle of 
Oe Feces ae Ss Se Saale ee 
ment. Balling, N. P.(Labora rr fae Aarhus Univ., Den- 
mark). J. Geophys.; on No. 3, 237-256( 
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A narrow heat flow transition zone has been investigated 
between the Fennoscandian Shield and the North Sea Basin along a 
profile from the Precambrian of south Norway to the Danish embay- 
ment in north Jylland. Along this profile the heat flow varies from 
about 42 mWm to the minus 2 (measured in S. Norway) to 60-70 
mWm to the minus 2 (estimated) in Denmark. Geothermal, seismic, 
gravity and other data have formed the basis for construction of heat 
production and thermal conductivity models in the depth interval of 
0-50 km. The related steady-state temperatures and heat flow distri- 
butions are calculated by means of a numerical solution of the heat 
conduction equations in two dimensions. Three models are present- 
ed, a preferred model and two others which yield temperatures 
assumed to be close to the lowest and highest possible values. The 
preferred model gives temperatures of about 350°C at the crust- 
mantle boundary in the Shield and about 700°C beneath the Danish 
embayment. These differences are associated with considerable vari- 
ations in the heat flow from the mantle. In the main model variations 
from 16-17 mWm to the minus 2 in the Shield region to about 40 
mWm to the minus 2 in the Danish embayment have been found. 
Some geological and petrological implications are discussed. In the 
sedimen basin jal melting in the lower crust and in the 
uppermost mantle seems likely. 


48193 Geothermal and geoelectrical studies in the South Caspian 
depression and the nature of the layer of high conductivity. Ashirov, 
T.; Dubrovskii, V.G.; Smirnov, Ya.B. (Inst. of Physics of the Earth 
and Atmos; phere, Ashkhabad, USSR). Dokl. Akad. Nauk SSSR; 226: 
No. 2, 401-404(11 Jan 1976). (In Russian). 

The geothermal gradient was determined from thermal 
survey data and accurate temperature measurements in borehole 
wells over the territory of Turkmen. A sharp increase of thermal 
flux is observed with increasing depth. This behavior is associated 
with a high rate of sedimentary deposition (up to 0.175 cm/yr). The 
observed thermal fluxes can be explained by taking into account the 
history of the geological development. The presence of a zone of 
partial melting in the mantle at depths of 40 to 60 km under the 
South Caspian Depression was thus established by using the methods 
of geothermy and geoelectricity. 10 refs. (SJR) 


48194 Newly devised infrared radiometer (ERI type IR ground 
scanner) and the surface ture of the Mihara crater, O-shima. 


Shimozuru, D. (Earthquake Res. Inst., Univ. of Tokyo); Kagiyama, 


T. Kazan; 21: No. 2, 95-105(Oct 1976). (In Japanese). 

The infrared radi smeter, a remote sensing tool, can be suc- 
cessfully used to measure the surface temperature of a volcanic or 
Fagg area. Many of these devices are available commercially 
or industrial use but their application to volcano observations is 
limited due to a wide field of view which prohibits detailed examina- 
tion of specific points. A commercial radiometer was mounted on a 
balloon theodolite with an electrically driven rotating base. A tele- 
scope was attached to the radiometer to permit monitoring of the 
field of view. Radiometer output can be recorded either on a 
magnetic tape data recorder or a strip chart recorder. The device is 
also useful for continuous monitoring of the temperature of a vent or 
fumarole. The observed temperatures are dependent upon the wave 
length of actual spatial temperature distribution, the field of view 
and the scanning speed. Detailed information of both a theoretical 
and an experimental nature is provided. The improved radiometer 
was utilized to observe surface temperature in the caldera of Mihar- 
ayama, Oshima in March, 1976. It was found that the vent tempera- 
ture was markedly lower than had previously been recorded, as was 
the average surface temperature. 


48195 coenpesng Sos aaggge Bema 
model study 


with a 
(Greece). Guenther, 
R.;Kappelmayer, * Pa mg P.(Geolegiacies Institut der TU 
Clausthal, Germany). Geol. undsch.; 66: No. 1, 10-33(1977). (In 
German). 
The area of a known geothermal anomaly on the island of 
Lesbos was chosen to test the potential of several methods of 
a measurement. The area had previously been outlined by 
riliing and resistivity checks. The methods to be tested included an 
Samenee continuous monitoring ground station and ov ts 
with an infrared scanner. Measurements were taken along 
across the anomalous area as well as the thermally undisturbed 
neighborhood. The central part of the anomaly could & — by 
IR-radiometer measurements of soil surface temperatures of the 
upper soil profile, indicating the distribution of thermal water near 
the surface. The distribution of more deeply located reservoirs as 
well as the amount of heat flow within the disturbed area could ~ 
determined by the evaluation of continuous temperature measur 
ments of the upper soil profile within and outside of the anomalous 
area. Temperature contrast in soil profiles of thermally disturbed and 
undisturbed areas is about equal throughout a 24 hour measuring 
— Evaluation of data from the overflights = problematic. 
frared imagery distortions due to vegetation and topographic 
effects make the technique of questionable accuracy and value. 
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48196 Two heat flow values for Tasmania, Wronski, E.B. Sy 
of Earth Sci., Flinders Univ. of South Australia). Geophys. J. 
Astron. Soc.; 48: 131- 133(Jan 1977). 

The terrestrial heat flux was determined at two sites in 
Tasmania. At Glenorchy (147°15’E, 42°50’S) it was 87 mWm-? in a 
dolerite section centered at 350 m depth. At Olga ot (145°47'E, 
42°46'S) it was 57 mWm-? in a mudstone section centered at 250 m 
depth. Drillings logs suggested the possibility of significant under- 
gone water flow. The bore hole at Glenorchy intersected flat 

ying sediments to a depth of 200 m and then a 300 m thick dolerite 
an The borehole at Olga Ridge penetrated quartzitic sandstone to a 
depth of 150 m, slightly metamorphosed mudstones from 150-330 m 
and quartzite to 1100 m. The bedding dipped approximately 65° 
ENE. There was no evidence of mineralization at either site. The 
products of the thermal conductivities and thermal gradients result 
in heat flows (corrected for topographic effects) which are within 
10% tolerance at Glenorchy and 20% at Olga Ridge. The value for 
Glenorchy is typical of those found for Tasmania’s Central Plateau. 
The value obtained for Olga Ridge suggests a possibility of low heat 
flow in the southwest of Tasmania but the figure may be due to heat 
refraction (caused by mudstone bounded by highly thermally con- 
ductive quartzite) and the possible water flow. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 48179 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 48256 


48197 (IDO— 10066) Raft River Geothermal Exploratory Hole 
No. 2, RRGE-2. Completion report. Speake, J.L. (comp.). (Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, Nev. 1 Den} a 4 
1976. Contract EY-76-C-08-0410. 64p. (NVO—410-34 
PC A04/MF AO1. 

The Raft River Geothermal Exploratory Hole No. 2 (RRGE- 
2) is the second exploratory hole drilled in the Raft River Valley 
location of the Idaho Geothermal R and D Project for the purpose 
of determining the existence of hot water in quantities suitable for 
commercial power generation and nonelectric applications. This 
well was drilled to a depth of 6,543 feet below pot level to obtain 
additional geological information for evaluation of the deep geother- 
mal reservoir system. The drilling and completion of RRGE-2 are 
described. The daily drilling reports, drill bit records, casing records, 
and descriptions of the cementing, logging, coring and containment 
techniques employed during the drilling operation are included. 


48198 Results of interference tests from two geothermal reser- 

voirs. Witherspoon, P.A.; Narasimhan, T.N.; McEdwards, D.G. 
New York; American Inst. of Metallurgical, and Petroleum 
Engineers (1976). 10p.p. (CONF-761 186). 

From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 
Oct 1976). 

Results of interference tests performed for the purpose of 
assessing two liquid-dominated geothermal reservoirs, one in the 
Raft River Valley, Idaho and the other at East Mesa, in the Imperial 
Valley, California, are reviewed. A key piece of equipment used was 
a very sensitive downhole quartz pressure gage capable of measuring 
in situ absolute pressures with an accuracy of 0.01 psi over a range ~d 
0 to 10,000 psi. This instrument can tolerate temperatures up 
Tare cate tedinnad taal <8 dan ent» ena af ao 
pressure data at intervals as small as one second. Completion data 
and results of interference tests on wells at both sites are tabulated. 
(JGB) 


48199 Physical exploitation of geothermal wells overseas. Yama- 
-_ 2 itr, Gijutsu Kyokaishi; 41: No. 5, 63-67(Sep 1976). (In 
apanese 

In September 1975 a conference on physical exploitation was 
sponsored by Sandia Laboratories, the USGS and USERDA. The 
reports given at the conference are briefly reviewed. Analytical 
technology is covered, including the development of a borehole 
televiewer for internal well i . This televiewer is presently 
undergoing studies aimed at improving its temperature endurance. A 
discussion of high temperature materials for use in electronic equip- 
ment is included. 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 48171 
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ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 48171, 49829 


48200 (PB—261511) First- and second-order geothermal project 
survey, Imperial County, California, October 1973—April 1974, Pre- 
liminary report. Anderson, D.N. (California Div. of Oil and Gas, 
Sacramento (USA)). 1974. 7p. NTIS, PC A02/MF A0O1. 

This report includes the background of the Imperial Valley 
Subsidence Detection Pro , an outline of work done during the 
1973-74 survey, and a preliminary evaluation of new data. Previous 
surveys indicate that much of the Imperial Valley is tectonically 
active with some areas showing a cumulative vertical movement 
from several inches to over one foot during a 40 year period. This 
includes movement along faults with ongoing seismic activity. This 
survey was organized use of possible subsidence problems. 
Second-order level nets were established and permanent benchmarks 
were set in areas with potential geothermal development. The in- 
complete data review indicates that between the 1971-72 and 1973-74 
surveys, no appreciable vertical movement had occurred in the 
Imperial Valley except near the south end of the Salton Sea. 


BY-PRODUCTS 


48201 Borax extraction utilizing geothermal energy. Mehta, S. 
K.;Khajuria, H. R.;Sayanam, R. A.;Upadhaya, J. M.;Krishnaswami, 
S. P. Trans. Indian Ceram. Soc.; 35: No. 2, SN-9N(Mar-Apr 1976). 
Borax is an important chemical in the glass and ceramics 
industry. Until recently India imported virtually all the borax her 
industry required. In collaboration with the Geological Survey of 
India, the Regional Research Laboratory of Jammu-Tawi carried 
out studies on the utilization of geothermal energy for refining crude 
borax ore. Borax occurs as an incrustation product of thermal 
springs in the Puga Valley of Ladakh (Jammu and Kashmir States). 
ese deposits are estimated to be replenished at a rate of 550 tons 
annually. Preliminary investigations indicated the ibility of high 


grade borax recovery without the use of filter aids. A small pilot 


plant (capacity of 50 kg) was set up using geothermal steam to digest 
the crude ore, provide pressure in the filter press and maintain 
temperature in the crystallizers. Using data from the pilot plant a one 
ton/day plant was built and expansion for large e production is 
anticipated. Further studies are underway to determine methods for 
the separation of sodium carbonate and lithium carbonate. 


GEOTHERMAL POWER PLANTS 


48202 Larderello geothermal field (Tuscany). Morf, J. J. Bull. 
Tech. Suisse Romande; 103: No. 3, 28-30(3 Feb 1977). (In French). 
The geothermal site at Larderello, in Tuscany, is composed of 
three geological strata, an impermeable layer at the surface, a 
able layer beneath it, and a basal stratum which transmits heat. 
n the main geothermal energy reservoir, water circulates under 
pressure at a temperature of 200-300°C. The geothermal gradient 
ranges from 0.3 to 1°C compared to 0.03°C at most other sites. At 
present, new wells are being sought in the region of Larderello, as 
well as means of exploiting them as efficiently as possible. Digging 
can go as deep as 1,000 meters, and pipes used can reach 34 cm in 
diameter. There are presently seventeen geothermal plants in Lar- 
derello producing a total of 406 MW. The energy can be tapped 
either directly by counter-pressure or by condensation. Condensa- 
tion water is reinjected into deep geological strata to minimize 
pollution. After a few years, the output of a well decreases and the 
temperature of the steam increases, making it difficult to maintain a 
steam turbine and necessary to find new wells constantly. The 
possibility of artificially creating geothermal sources by fracturing 
the naturally heated rock strata, up to 6 km deep, and by injecting 
water to collect steam is bein ae. For now, however, this 
rocess would cost 5,000-15, rancs/kW compared to 1,000 
— when natural and fairly shallow sites, such as Larderello, 
are ; 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 48238, 49019 


48203 (COO—2607-4, pp 91-101) Experience, plans, and a mixed 
flow expander. McKay, R.A. (Jet Propulsion Lab., Pasadena, CA); 
Sprankle, R.S. 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 
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In Conference on scale management in geothermal energy 


development. 

xperience with the geothermal ex is described. A 
simple approach is — at hot water fields by using an expander 
which can operate directly on hot untreated corrosive scale-forming 
geothermal brines and vapor mixtures. A positive displacement 
expander of the Lysholm capeien two meshing helical 
rotary screws, has been dev , results of testing in Mexico 
at Cerro Prieto, East Mesa Test Facility, and on Sinclair 4 near 
Niland are included. Some plans which are contained in an evalua- 
tion Project funded by ERDA are discussed. Some — 
worldwide in geothermal power production is tabulated by type, 
country, start-up date, and 1975 capacity. (MHR) : 


48204 (ORO—4893-1) Study and testing of direct contact heat 
ex for Final report, June 1975—July 1976. 
Suratt, W.B.; Hart, G.K. (DSS —— Inc., Fort Lauderdale, 
Fla. (USA)). Jan 1977. Contract EY-76-C-05-4893. 155p. Dep. NTIS, 
PC A08/MF AO01. 

The object of the work reported herein was to assess the 
technical and economic feasibility of preheating and —es 
secondary fluid via direct contact with hot geothermal bri 
work covered a period of 12 months and included the design, 
construction, and testing of a unit which heats and vaporizes 10 gpm 
of isobutane by direct contact with 325°F brine. The analytical and 
experimental efforts explored design and economic characteristics, 
including anticipated problem areas such as working fluid loss in the 
brine, production of a stable dispersion of the working fluid in brine, 
fluids tion, axial mixing and carry-over of water vapor with 
the working fluid. Isobutane was selected as the working fluid for 
pened prea because of the favorable amount of net work pro- 
du r pound of geothermal brine and the low amount and cost 
of working fluid lost in the heat exchange process. The Elgin Spray 
Tower concept was selected for the preheater and boiler. The test 
apparatus includes a separate boiler and a separate preheater, each 6” 
diameter by 6’ high. Brine enters the top of each vessel and leaves 
the bottom. Isobutane enters the bottom of the preheater through a 
distributor plate to produce 0.15 inch diameter drops. The experi- 
mental unit 7 with no major problems and demonstrated its 
hydraulic and thermal capabilities. Volumetric heat transfer coeffi- 
cients obtained ranged up to 4000 BTU/hr °F ft* Boiling heat 
transfer coefficients of as high as 17,000 BTU/hr °F ft* were 
obtained with a design value of 10,000 BTU/hr °F ft*. Amount of 
isobutane in a 21 it NaCl solution leaving the preheater was 
less than 40 ppM. A conceptual design and cost estimate was 
je ate for a direct contact heat exchange system sized for a 50 

power plant. 


48205 (ORO—5249-1) Development of working fluid thermody- 
namic properties information for geothermal cycles: Phase I. Semian- 
nual report, September 1, 1976—February 28, 1977. Starling, K.E.; 
Sliepcevich, C.M.; Fish, L.W.; Goin, K.M.; Aboul-Fotouh, K.H.; 
Kumar, K.H.; Lee, T.J.; Milani, S.J.; Zemp, K.L. (Oklahoma Univ., 
Norman (USA). School of Chemical Engineering and Materials 
Science). 1977. Contract EY-76-S-05-5249. 26p. Dep. NTIS, PC 
A03/MF A0O1. 

During the first half of Phase I of this research program, the 
following elements of research were performed: (1) the collection 
and processing of data for pure components which is 80 percent 
complete as to substance, 6) the evaluation of the 
Modified Benedict-Webb-Rubin (MBWR) equation of state for halo- 
genated hydrocarbon saturated thermodynamic properties, (3) the 
determination of the pure component of the MBWR for 
four polar fluids, and (4) the investigation of modifications of the 
MBWR for improved prediction of properties of polar fluids. A 
primary conclusion of the Phase I work is that the MBWR will 
predict properties for polar fluids with small to moderate dipole 
moments (less than 1.6 Debyes) but needs modification for fluids 
with larger moments. 


48206 (TREE—1108) Working fluid and cycle selection criteria 


for binary geothermal power plants with resource temperatures in the 
range of 220°F to 400°F. Ingvarsson, I.J.; Turner, S.E. (Idaho Coll., 
Caldwell (USA). Snake River Regional Studies Center). Apr 1977. 
Contract EY-76-C-07-1570. vp. Dep. NTIS, PC A12/MF AOl1. 
Binary cycles using i ts as working fluids are an 
effective means of developing peepee resources for power pro- 
duction. In order to maximize utilization of the geothermal fluid 
resource over a temperature range of from 220°F to 400°F, a study 
was performed to optimize plant design with respect to working 
fluid and thermodynamic cycle. Additionally, system variations due 
to tolerances applied to key plant — factors are included for each 
optimum fluid-cycle combination. Four working fluids were consid- 
ered in this study: isobutane, pentane, propane and Genetron 31/114 
(an azeot of Genetron 31 and Genetron 114 developed by Allied 
Chemical ration). Isobutane, tane, and a are hydro- 
carbons, whereas Genetron 31/114 is a halogen. parametric 
studies indicated that hydrocarbons were better working fluids for 
the binary system than were halogens. Genetron’s behavior was 
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similar to that of isobutane’s but never equaled its performance. It is, 
however, nonexplosive, noncombustible, and relatively nontoxic, 
whereas the hydrocarbons are explosively combustible, and highly 
toxic. At some trade-off point, then, system safety may become more 
important than optimum cycle performance. The propane cycles 
controlled the optimum performance for g.f. temperatures of 220°F 
to 280°F. For a g.f. temperature range of 300°F to 360°F the 
isobutane cycles performed highest, and for g.f. temperatures of 
380°F to 400°F, the pentane cycles were the most effective. For 
temperatures near the change of control points for the fluids, a 
mixture of fluids is recommended. The effectiveness of the system 
would thus be protected in case of resource degradation. 


48207 (TREE—1112) HECDOR: a heat exchanger cost and 
optimization routine. Turner, S.E.; Madsen, W.W. (EG and G 
Idaho, Inc., Idaho Falls (USA)). yA 1977. Contract EY-76-C-07- 
1570. be Dep. NTIS, PC A08/MF 
update is presented on * poe of four computer codes 
esata by the Bureau of Mines. The programs were developed to 
evaluate parameters and cost of heat exchangers. The major 
differences in three of the programs were concerned with pumping 
costs; the first (N = 1) used both fluids, the second (N = 2) used 
tube side fluid, and the third (N = 3) used shell side fluid as a base 
for prime parameters. All three assumed no change in phase. The 
fourth program (N = 4) assumed a change of phase on the shell side. 


48208 (UCRL—52281) Design and evaluation of a two-phase 
turbine for low quality steam—water mixtures. Comfort, W.J. III. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 16 
May 1977. Contract W-7405-ENG-48. 212p. Dep. NTIS, PC A10/ 
MF AOI. 

Thesis. 

A new two-phase turbine was designed and built for testing in 
the laboratory, using a low quality steam-water mixture as a working 
fluid. The measured performance compares well with performance 
predictions of a numerical model of the expander. Details of the 
selection of the t of expander are given. The design of an 
experimental per for use in a clean two-phase flow laboratory 
experiment and the development of a numerical model for perfor- 
mance analysis and extrapolations are described. Experiments includ- 
ing static cascade performance with two-phase fluid, disk friction 
and measurements, and two-phase performance measure- 
ments of the experimental expander are reported. Comparisons of 
the numerical model and experimental results, and the prediction of 
the performance of an advanced , indicating how performance 
improvements can be achieved, are also included. An engine effi- 
ciency of 23 percent for a single-nozzle test was measured. Full 
admission performance, based upon the numerical model and achiev- 
able nozzle thrust coefficients indicate that an engine efficiency of 
between 38 and 48 percent can be realized with present technology. 
If maximum liquid removal loss is assumed, this performance 
is predicted to be 38 to 41 percent. Seesist shee sofection end & 
development and im oe yp of enhanced two-phase flow analy- 
sis techniques should make it possible to achieve the research goal of 
70 percent engine efficiency. 


48209 Cycle for the steam turbine plant for a geothermal electric 
station. Anderson, J.G. pp 172-184 of In Geotermal’naya energiya. 
Moscow; Izdatel’ stvo Mir (1975). (In Russian) 

The characteristics and advantages ed tay for geothermal 
plants in which the heat of the um is used to obtain 
steam from low-boiling-point fluids. For a 163°C geothermal water 
temperature, the best secondary working fluid is isobutane. For a 
27°C condensate temperature, the specific volume of water vapor is 
39.5 m*/kg but is 0.1 m*/kg for isobutane vapor. Here the low- 
temperature condensation of an isobutane turbine is much less and is 
cheaper than for a steam turbine. The efficiency of the plant is 
higher, and there is also less noise and corrosion. The first isobutane 
turbine was made with a capacity of 9 MW at 7,000 rpm. The 
turbine, which has a casing with an internal diameter of 900 mm and 
only one external seal, requires practically no maintenance. 


48210 SO SeWY enetiorend deen entten Se Ge Game Sener 
Plant, Pacific Gas and Electric Co., U.S.A. Toda, A.; Kawate, M. 
Toshiba Rebyu; 31: No. 5, 441-445(May 1976). (In Japanese). 
The 110 MW geothermal steam turbine at Pacific Gas and 
ee ae ee ee eens epneienes 
ity of any in existence. It has been in commercial 
1975. The steam conditions are 7.04 kg/on'g and | and 179.4°C ‘with 
slight superheating at the steam inlets. geothermal steam, con- 
noncondensable gases (mainly CO: with a small amount of 


taining 
— rock dust and salty carry-over, often causes 


corrosion, erosion 
and cloggage of the steam paths resulting in load reduction and 

failure of rotating parts. Methods dev by Toshiba to minimize 

these problems and improve reliability are described. S 

of Toshiba manufactured turbines are provided as well as design 

consideration flow charts. 
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48211 New condensing system for geothermal steam turbine. 
Ozeki, T.; Yonemura, K. Toshiba Rebyu; 31: No. 11, 962-965(Nov 
1976). (In "Japanese). 

Direct contact condensers for geothermal power plants are 
classified by their installation positions in barometric condensers and 
by the malted of introduction of cooling water into spray and 
perforated tray condensers. The type of contact condenser is chosen 
according to load requirements and o oy ting conditions. A low 
level contact condenser developed by Toshiba is described. It uti- 
lizes columns of cooling water which dro oo from a perforated tray. 
Steam flows across these columns and condenses on contact with the 
water. Seaton Falipsines. hascit'toctng hes tous contemed ond 
Power Se oe ines. Much testing has been conducted and 
new designs established due to the er output and efficiency 
required of the ejector which extracts ean aaa from the 

eothermal steam. Illustrations are provided showing eictails of the 
Jet air ejector and the multitray condenser. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 


48212 (COO—2677-5) Design of a water jet drill for development 
of resources. Progress report, October 1, 1976—December 
1, 1976. Summers, D.A.; Lehnhoff, T.F. (Missouri Univ., Rolla 
(USA). Rock Mechanics and Explosives Research Center). Dec 
1976. Contract EY-76-S-02-2677. 4p. Dep. NTIS $3.50. 
The goals and approaches to be used in a program for 

studying the application of water jets to deep hole drilling for 
geothermal resources are presented. (LCL) 


48213 (PB—261307) Geothermal well drilling fluid technology: a 
literature survey. ee ae ee an Sadler, L.Y. 
III; Goode, A.H. (Bureau of Mines, Tuscaloosa, Ala. (USA). Tusca- 
loosa Metallurgy Research Lab.). Oct 1976. 3lp. (BM-IC—8724). 
NTIS, PC ‘A03/MF AO0l. 

The Bureau of Mines has conducted a research pro to 
develop improved drilling fluids for use in geothermal This 
paper describes the composition, properties, and problems encoun- 
tered with drilling fluids of various formulations used at the impor- 
tant geothermal areas throughout the world, including the western 
continental United States, as well as, Mexico, Italy, Iceland, Japan, 
New Zealand, and Turkey. 


48214 Geothermal well drilling fluid technology--a literature 
survey. Liles, K.J.; Sadler, L.Y. III; Goode, A.H. Washington, DC; 
Bureau of Mines (1976). 28p. 
This paper describes the composition and of drill- 
ing fluids A py use in high-temperature 
rizes the problems encountered with 
geothermal sites throughout the world. These include the western 
a United States, Hawaii, Italy, Iceland, Japan, New Zea- 
and Turkey. Water-base drilling fluids of 9- and 10-Ib/gal 
eedieben primarily for geothermal well use, although air 
ari ~ sometimes used. Bentonite-lignite-water systems have been 
used most often, and additives such as polyacrylates, lignosulfonates, 
and chromates are employed to improve the properties of the basic 
system. 33 refs. 


48215 Sees S 2 tht Sete ood et & Oe Bee 
district of Akita Takeuchi, R.;Narita, S. Sekiyu Gijutsu 
Kyokaishi; 41: No. 5, 34-39(Sep 1976). tg ). 

A the drilling of well No. T-5 in 
high temperature rock beds in the Deiyu district. The 
drilling machinery and methods are detailed as are the drilling mud 

and consumption rates. The T-5 well was the first to be 
aril ied in this district and the drilling rate was quite slow due to 
problems encountered with the mud and lack of experience 
in drilling high temperature formations. drilling mud became 
quite hot and ee Se ee ee 
of the motor. It was necessary to c je the mud frequently. As a 
result of the rience gained in dri ee See ee 
small diameter ole cock clkane’ aileabe. Only a small 
amount of steam (one ton/hr) was obtained after drilling to 1009.5 
meters. 


Sekiyu Giju Kyokaish 41: Nos 5, 40-43(Sep —— "(a pan 

iyu tsu i; oO. 

eens cence we ae 

steam wells in t. Using an ‘N-2000 di 

the wells were sunk to a depth of 1000 meters. At each individual 

drilling station one well was sunk vertically and several were in- 

clined. hove tad aie aupeste 26 tae t, rock cores, and 
other aspects o dril process. It was con- 

cluded that inclined techniques and equipment require fur- 

ther de sad that prevention agents for cement casings 

must be further developed. 
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48217 Inclined drilling of a volcanic rock formation. Ishida, 
S.;Neda, S. Sekiyu Gijutsu Kyokaishi; 41: No. 5, 44-46(Sep 1976). (In 
Japanese). 

A difference in drilling time was anticipated between vertical 
and inclined wells sunk in the Kitanagaoka area. Kitanagaoka No. 2 
was drilled vertically and No. 3 was inclined. The difference was 
expected due to the presence of pyroclastic agglomerates in the 
locality. The — gravity of the drilling mud was 1.51 in the No. 
2 well and 1.40 in the No. 3 well. The No. 3 well required an extra 
43 days to achieve the same depth. Generally it is less expensive to 
use inclined drilling techniques but in this case the opposite was true. 
It was concluded that p lastic agglomerates collapse easily when 
drilling, requiring the injection of special chemical agents to enhance 
their cohesion. 


48218 Drilling mud for high temperature conditions. Matsumoto, 
S.;lida, K.;Miura, M. Sekiyu Gijutsu Kyokaishi; 41: No. 5, 47-51(Sep 
1976). (In Japanese). 

rilling muds are generally formulated using either a water 
or an oil base. For geotl:crmal well drilling a water based mud is 
generally used. In hard rock layers boring can often be accomplished 
simply by flushing the borehole with clear water but better results 
are generally obtained with the addition of a lubricant. In soft rock 
high temperatures are generated and the mud can gel if the appropri- 
ate additives are not used. A new drilling mud has been develo 
after considerable experimentation. This mud, called Telnight BH, 
maintains constant properties at high temperatures (200° C), has an 
excellent dispersion and decreases the amount of drilling torque 
necessary. It is composed of compounds having the trade names 
Ben-night, Tel-night, a and Telflow. This mud has 
been used successfully in Hokkaido and Kagoshima. 


48219 Properties of cement slurry under high temperature drill- 
ing conditions. Matsumoto, S.;Segawa, H.;Okumura, Y. Sekiyu Gi- 
jutsu Kyokaishi; 41: No. 5, 52-58(Sep 1976). (In Japanese). 
ffective cementing processes are important in overcoming 
tee caused by conditions of high temperature and pressure. 
riments were performed using various combinations of cements 
and additives commercially available in Japan. Experimental condi- 
tions were designed to approximate the temperature and pressure 
environment in a well of 4 to 6 km depth with steam of about 200°C. 
The objective was to develop a cement formulation which would 
not weaken at high temperature and which would operate effective- 
ly and safely. After hardening the compressive strength and perme- 
ability were determined. X-ray diffraction and Differential Tempera- 
ture Analysis techniques were used to determine the post cementa- 
tion reaction products. 


48220 Thermal properties of drilling mud and cuttings. Tanaka, 
S.;Miyazawa, M. Sekiyu Gijutsu Kyokaishi; 41: No. 5, 59-62(Sep 
1976). (In Japanese). 

a of the specific heats and thermal conductivities of 
drilling mud and rock cuttings is fundamental to the understanding 
of temperature distribution in wells and general thermal phenomena 
associated with the development of subterranean fluid resources. 
Experiments are being carried out using a twin thermometer to 
measure specific heats and a needle probe for thermal conductivity 
determinations. The information thus far derived from these experi- 
ments indicates that the thermal conductivity of drilling muds such 
as bentonite, lignite and BH decreases with increasing solid content. 
When density was 1.1 g/cm® the thermal conductivity was about 
0.88 cal/g°C and at 1.2 g/cm®* it was about 0.8 cal/g°C. The thermal 
conductivity of rock cuttings from the Takinokami area was about 
11.0 mcal/g°C. Consequently, it is most important to reduce the 
solid content of mud and to efficiently eliminate cuttings from the 
borehole in order to promote the cooling of drilling mud during 
operations. 


48221 Intermediate depth drilling equipment for geothermal re- 
sources. Naoe, K. Sekiyu Gijutsu Kyokaishi; 41: No. 5, 67-71(Sep 
1976). (In Japanese). 

A multipurpose intermediate depth drilling rig was devised 
for geothermal resource development in order to promote safety and 
efficiency. The primary characteristics of the system are the ease of 
assembly and disassembly; the efficiency of the winches and remote 
control equi; t; a high capacity mud pump; and a steam blowout 
prevention device. An experimental well was sunk to a depth of 1500 
m and a second short well to 700 m. Other capabilities of the unit 
include the ability to adjust the bit load according to the particular 

ing and automatic control of bit load adjustments. The rig will 
be used to drill an experimental wel: in the Dakugawa area in 
Hokkaido. 


48222 Results of deep well in the Onikubi district. Ichi- 
sugu, T. Shokuhin Kogyo; 41: No. 5, te oy 1976). (In Japanese). 
The maximum output of the Onikubi geothermal generation 


lant in Miyagi prefecture is 25 MW but it is only operated at 12.5 
Kew. The steam is produced from wells drilled to a depth of 220-375 
m. In an attempt to tap deeper resources, two wells were drilled to a 


GEOTHERMAL ENERGY 


depth of 1300 m. Both wells required 192 days to complete. 
drilling, problems were encountered with bits and co 
highest temperatures encountered were 288°C in well GO-11 

m and 238.5°C at 980 m in well GO-10. After two 
monitoring, the mean steam production of the wells was 
GO-10 (plus 20 t/h hot water) and 40 t/h in GO-11 (15 
water). After a period of three months the steam production fell 
markedly due to severe corrosion of the casing Pi by hi idi 
hot water. Due to the high acidity (pH 2-4) o water 

the wells were abandoned and production at the field contin 
limited to shallow wells. 


48223 High temperature drilling technology in Otake geothermal 
field. Okazaki, N.;Oyama, T. Shokuhin Kogyo; 41: No. 5, 26-33(Sep 
1976). (In Japanese). 

The results of drilling studies at Otake geothermal field are 
reported. Drill speeds, quantity of mud used and the type of bits 
employed are discussed. As a result of the drilling the geological 
structure, heat reservoirs, temperature distribution/depth functions 
and stratigraphic acidity were elucidated. High temperature drilling 
techniques are discussed, particularly such factors as the relation 
between depth and drilling mud, bit types and bit speeds, casing 
material technology. It is concluded that it is necessary to — 
carbide bits and exercise careful control over the rate of mud flow 
when drilling in high temperature environments. 


48224 Air drilling in the Matsukawa geothermal wells. Katagiri, 
K. Shokuhin — No. 5, 4-12(Sep 1976). (In Japanese). 

The mechanics, performance, components, advantages and 
disadvantages of air drilling are described. As a result of ing at 
the Matsukawa geothe field, the geological structure, i 
temperatures and temperature ients within the well were - 
ed. Wells were drilled to 815 m and 1170 m using, respectively, 
turbodrilling and air drilling. Several problems arose concerning the 
high pressure air compressor which are described. 


FLUID TRANSMISSION 


48225 (PB—261741) Geothermal hot water pump. Technical 
report, Sep 1974—Apr 1976. (Lear Motors ., Reno, Nev. 
(USA)). 30 May 1976. 114p. (LMC—760504-A). S, PC A06/MF 
AOl. 


See also PB—261740. 
This report describes a hot water pumping system for use in 
eothermal reservoirs. A high electric motor driven submers- 
ible pump which can operate at depths of 1,000 feet or more, and at 
temperatures up to 450F (232C) was er Presented are the 
motor and pump design, and the results of all testing performed to 
date on the engineering prototype system. 


48226 (TREE—1114) Asbestos—cement pipeline at 
the Raft River Geothermal Miller, L.G.; Kunze, J.F.; Sand- 
ers, R.D. (EG and G Idaho, Inc., Idaho Falls (USA)). Apr 1977. 
Contract EY-76-C-07-1570. vp. Dep. NTIS, PC A03/MF AO1. 

The first buried asbestos-cement (""Transite”) pipeline used in 
high temperature (approximately 300°F) service for transport of 
geothermal fluids _— installed in — fall of 1975, tomy has seen 11/2 
years of service. The line is 4000 ft long, between deep - 
mal wells No. 1 and No. 2, in the Raft River Valley of iodko. The 
experience in using this pipeline has been satisfactory, and methods 
have been developed for minimizing the thermal expansion/thermal 
shock breakage problems. Recommendations on improved desi 
and construction practices for future pipelines are given. The 
stantially reduced cost (factor of 2) of an asbestos-cement pipeline 
compared to the conventional steel pipeline, plus the esthetically 
desirable effect of a buried pipeline dictate adoption of this type as 
standard practice for moderate — geothermal develop- 
ments. The Raft River Geothermal yject intends to connect all 
future wells with pipelines of asbestos-cement, insulated with 1 to 2- 
inches of urethane, and buried between 2 and 3 ft. Total cost will be 
— $110,000/mile for 10-inch diameter pipe, $125,000/ 
mile for 12-inch diameter. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


REFER ALSO TO CITATION(S) 47766, 48203, 48255, 48259, 
48260, 48261, 48262 


48227 (BNL—50621) Cementing of geothermal wells. Progress 
report No. 3, October—December 1976. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 13p. Dep. 
NTIS, PC A02/MF AOl1. 

A coordinated program for the development of improved 
cements specifically designed for geothermal well ications was 
— in _ 1976. — — = an assessment o! entice 
art of well cementing a t pl . 
ond seomasch @ pelpane cementing Gunes Ganen Mane 45 
initiate research to develop inorganic cementing materials are being 
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implemented. Work accomplished during the period October 1— 
December 31, 1976, is described in the current report. 


48228 (BNL—50627) Alternate > of construction for 
geothermal 


Progress report 11, October—December 
1976. (Brookhaven National Lab., ~~. N. Y. (USA)). 1976. Con- 
tract EY-76-C-02-0016. 37p. Dep. NUS. PC A03/MF AOl1. 

A program to determine if concrete polymer materials can be 
utilized as materials of construction in geothermal processes is in 
a gress. To date several high temperature polymer concrete formu- 

tions have been identified, laboratory test performed in simulated 
geothermal environments, field testing, initiated at four geothermal 
ion and economic studies started. tory data for exposure 
times <1.5 years are available. Field test ane! have been obtained 
for oat by = ages Lawes yy dare ay ape thee yp mee 1 year 
exposure to dry steam. Good durability is indicated. Work accom- 
plished dutng ¢ the period October 1-December 31, 1976 is described 
in the current report. 


48229 (COO—2602-4) Materials research and evaluation for geo- 
thermal corrosion environments. Progress report, December 15, 
1975—December 15, 1976. Troiano, A.R.; Hehemann, R.F. ( 
Western Reserve Univ., Cleveland, Ohio (USA)). Dec 1976. Con- 
tract EY-76-S-02-2602. 39p. Dep. NTIS, PC A03/MF A01. 

In terms of stress corrosion cracking resistance in sour brines, 
a recently developed modified 4135 steel has exhibited a design yield 
strength advan of approximately 10,000 psi over the standard 
4130 (Y.S. 110, psi) widely employed for casing, production 
tubing, etc. For a specified s level, resistance to SCC is 
improved by higher tempering temperatures in heat treating, giving 
rise to an approach to new alloy design for constructional t 
steels. Preliminary results indicate that improvements over the m 
fied 4135 can be achieved. Increasing test temperature reduces the 
susceptibility to SSC in the constructional steels thus moderately 
raising the useful strength level; but immunity cannot be achieved. 
On the other hand, susceptibility of the highly alloyed materials 
increases with inc temperature, at least up to 425°F. Increas- 
ing salt concentration from 5%-20% did not appear to increase 
susceptibility to SCC. Of the higher strength, corrosion resistant 
materials, MP35N has shown outstanding resistance to general cor- 
rosion and SCC. However, recent reports indicate that certain 
conditions related to anisotropy may cause SCC. An age hardenable 
austenitic alloy, A-286, is s tible to SSC in the fully aged 
condition (190 KSI) at 325°F and 425°F. Susceptibility is greatly 
— by over-ageing to a still respectable strength level of 155 


48230 (COO—2607-4) Conference on scale management in geo- 

thermal energy development. (EIC wo Newton, Mass. (USA). 
1976. Contract E(11-1)-2607;NSF-G-AER-74-17445. 271p. (CONF- 
760844—). . NTIS $9.00. 


From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

wenty-two papers and two abstracts are included. Separate 
abstracts were prepared for the papers and the abstracts are listed by 
titles. (MHR) 


48231 (COO—2607-4, A Ay 7) Hydrothermal transport and depo- 
sition of silica. Floerke, O. (Ruhr-Univ., Bochum, Ger.). 1976. 
From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 

(USA) e Aug 1976). 
n Conference on scale management in geothermal energy 


devel t. 

pe phase composition and micro-structure of the silica- 
Guat teeued ty Ge eevee decom, 6 strongly depends on rate of 
deunaport ond dapasiiion ond oo tampasteuse of tho echeteenn. Experi- 
ments designed to study this were run in hydrothermal bombs with a 
cooling finger acting as substrate. The transport was achieved by 
convection due to 10 denslty- differences in a temperature gradient. The 
experiments were carried out under mobilization-temperatures be- 
po ae Fe ly Fog en pee gy alpen Ar 

150°C with low to high rates of deposition. The crystallograp 

properties of these deposits and the role of water-bonded as TOY 
sub mol/ or (H2O)/sub SiOH/ in the silica-phases are discussed. 


Be. 9-17) Kinetics of silica scaling. 
" ; Barnes, H.L. (Pennsylvania State 
Univ., University Par). Park). "976. 


rom Conference on scale management in energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 
pee. Conference on scale management in geothermal energy 
t. 
order to evaluate the rates of dissolution -_ experimental 


natural geothermal systems has 
structed. ee chectes poke eden cf as tr a ore 
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reaction vessel connected via 316 s.s. tubing to a series of heat 
exchangers, a double valve sampling system, a circulating pump and 
a reservoir-fed pressure pump. The low temperature heat exchanger, 
the sampling system and the circulating pump are contained within a 
constant temperature bath which is maintained at 65°C. The sam- 

pling system permits extraction of 5 ml. samples from the circulating 
solution with no significant perturbation of conditions within the 
pressurized system. Analysis of these samples provides the basis for 
deriving reaction rate constants. The run materials used to date have 
included pure quartz sand, biotite adamellite and granitic gneiss. The 
latter two samples were collected in the Nacemiento Mountains, 
New Mexico and are similar to the rock types found in the basement 
complex under the Los Alamos Scientific Laboratory's Dry Hot 
Rock Geothermal Project. Air-saturated distilled water and NaCl 
brines have both been used as experimental fluids. As a beginning for 
understanding the precipitation of multiple phase scales, a kinetic 
model for the precipitation of pure quartz scale has been developed, 
based on absolute rate theory. 


48233 (COO—2607-4, > pe 59-87) Problems of silica scaling at 
Cerro Prieto Geothermal Power Station. Mercado, S.; Guiza, J. 
— Commission of Electricity, Melchor Ocampo, Mexico). 
1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 
development. 

In the Cerro Prieto Geothermal field, where the predominant 
fluid in the reservoir is water, there have been problems with silica 
and other deposits in the first exploration wells as well as in 
production wells. Scaling problems have also been encountered in 
silencers, cyclone separators, drains, water pipes, etc. Some scale 
problems have also been encountered in the turbine blades of the 
geothermal electric plant. Most of these problems have been solved 
by corrective procedures which, in some cases, have turned into 
routine. Scale d ition is a problem that certainly diminishes the 
useful capacity of geothermal fluids with water predominance, but it 
does not actually endanger the installations, since this problem is 
under control. 


considerations 
Blatz, L.; Charles, R.; Dn 
ester, J.; Vidale, R. (Los Alam 


for hot, dry rock systems. 
R.; Herrick, C.; Holley, C.; 
Scientific Lab., NM). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 
development. 

Circulating systems intended to model the P-T conditions 
found in the natural HDR (Hot Dry Rock) geothermal system at 
Los Alamos have been built. Experiments with these systems have 
determined the following parameters for the “down hole” reservoir: 
sample weight loss, circulating solution composition, textural 
changes in the rock, mineral loss from the rock and effects of 
chemical additives on rock erosion. The analyses of solutions gener- 
ated from rock-water interactions in the e —— systems show 
the extremely dilute nature - the working fluid. These solutions are 
not brines. Silica scaling in the surface heat exchanger was found to 
account for the difference between loss of sample rate and analyzed 
silica in the solution. The weight loss data indicate that there was 
continuous transport of silica from the “down hole” rock to the heat 
exchanger. 


48235 (COO—2607-4, 
salinity brines. Needham, 
(Bureau of Mines, College Park MD) 
From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) @ Aug 1976). 
In Conference on scale management in geothermal energy 


development. 
observations made during field operations in the 
Imperial Valley ‘Sone pay haee 1975, and 1976 are reported. Interest in 
the scaling phenomena is directed only to (1) its interference with 
couetinn ciniien, ond @ Ge ible role that it may play in any 
minerals recovery technique. work reported consists of chemi- 
cal, structural and thermodynamic analyses of scales obtained from 
wee 00 Se Se ae ems See ont oo Oe Bae ius 
geothermal field. In some cases there is little reliable information on 
the well ing parameters (flow rates, time, temperature, pres- 
sure or “correct” chemistry) for which the scales were obtained. For 
other cases, particularly for the 1975 tion of Mesa 6-1 and for 
Ge 106 comuien of teens 1, there is at least the 
beginnings of some semblance of reliable background information. 


(COO—2607-4, pp 1 103- 4. Geochemical 
Cc 


8 Scaling in both high- and low- 
lw A.P.; McCawley, F.X. 
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48236 (COO—2607-4, pp 161-168) Inhibiting deposition of sili- 
ceous scale, Grens, J.Z.; Owen, L.B. (Univ. of California, Liver- 
more). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 
development. 

An experimental program was established to develop scale 
control techniques. Preliminary results indicate that scaling is a pH- 
dependent process that can be inhibited when brine is acidified with 
hydrochloric acid. Brine from Ma; No. 1 well was flowed 
through a steam separator that isolated vapor and liquid fractions 
formed as the brine moved from the geothermal reservoir, up the 
wellbore to the surface. Although separated liquid phase was used 
for initial brine modification experiments, subsequent work will 
involve remixing of liquid and vapor fractions prior to chemical 
additions. Average temperature and pressure of the brine were about 
220°C and 265 psi, respectively. System through-put varied between 
18,000 to 24,000 pounds of brine per hour. Flow through nozzles (8:1 
expansion ratio, '/, inch diameter throat) was 1.25 pounds of brine 
per second. The nominal pH of unmodified brine flowing from 

tor varied from 5.5 to 5.8. Dissolved solids content of the 
brine prior to and after expansion through nozzles was 18 weight 
percent to 22 weight percent, respectively. Nozzles and wearplates 
were fabricated from Ti-6A1-4V alloy. Three independent nozzles 
were operated simultaneously. During each acidification run, at least 
one nozzle was always operated as a control station flowing unmodi- 
fied brine. Thus far, four experiments, each of 20 hours duration, 
have been completed. Nominal scaling (copper sulfide, native silver, 
and iron-rich amorphous silica) from unmodified brine resulted in 
closure of up to 10% of the cross-sectional areas of nozzle throats. 
Thickness of scale formed on wearblades ranged between 0.019 mm 
to 0.04 mm. However, when brine wasacidified to pH 1.5, 2.3, and 
4.0, scaling in nozzles was eliminated and substantially reduced on 
wearblades. Acidified brine effluents remained clear several hours 
after collection. However, unmodified brine was slightly turbid 
when collected, with precipitates forming a few minutes after sam- 
ples were taken. 


48237 (COO—2607-4, pp 171-186) Silica precipitation and scal- 
ing in dynamic geothermal sys Bohlmann, E.G.; Shor, A.J.; 


items. 
Berlinski, P. (Oak Ridge National Lab., TN). 1976. 


From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 
development. 

An existing 100 gpm titanium loop is being modified to 
provide a facility for studying the formation of silica precipitates, 
their properties and fates, principally as a function of brine composi- 
tion, temperature, and flow conditions. Simulated silica saturated 

eothermal waters are prepared by circulating part of the loop flow 
Cooeneinateley 1 gpm) through a b column filled with amor- 
phous silica powder. Exploratory studies in a Once-Through Devel- 
opment System indicated that porous Vycor was a suitable material 
for loading the column. A second approximately 1 gpm stream is 
circulated through a heat exchanger in which dynamic scaling 
studies will be conducted. Design variables include: overall AT to 
125°C, linear flow rate of 4 to 7 fps, Reynolds’ number of 10‘ to 10°. 


48238 (COO—2607-4, pp 187-197) Development of liquid-flui- 
dized bed heat exchangers for controlling the deposition of scale in 
geothermal applications. Allen, C.A.; Grimmett, E.S.; McAtee, R.E. 
(Idaho National Engineering Lab., Idaho Falls). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 
development. 

¢ Object is to develop an economically competitive heat 
exchanger in which scale formation on heat transfer surfaces is 
controlled. Previous observations led to the —— that a flui- 
dized bed heat exc er could be developed which would prevent 
the usual deposition of scale from geothermal brines when cooled. 
Initial studies were conducted with artificial brines, and with hot 
brines flowing directly from geothermal wells at Raft River, Idaho. 
The first experiments were performed in approximately 4-inch diam- 
eter glass columns operating at atmospheric pressure. Results from 
these tests showed that no scale deposited on heat transfer surfaces 
covered with a fluidized bed of sand particles, and that bed-to-tube 
coefficients doubled. Slightly higher coefficients were obtained in a 
6-inch diameter pressurized exchanger using 0.5-inch diameter 
tubing wound into a spiral coil covered with a sand bed — 1.0 
mm particles. The unit was operated for 60 days using Raft River 
water at a temperature of 135°C, containing approximately 2000 
mg/1 of dissolved salts. No scale deposited on the surfaces of the coil 
that was covered by the fluidized bed of sand. 
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48239 (COO—2607-4, pp 199-205) Preliminary of amor- 
phous silica deposition in a bench-scale liquid bed heat 
exchanger. Wagner, K.L.; Allen, C.A. (Idaho National Engineering 
Lab., Idaho Falls). 1976. : 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 


development. 

Deposition of silica scale on heat transfer surfaces is a prob- 
lem which must be solved before a generation from 
many high temperature geothermal brines will be possible. As a part 
of the liquid fluidized bed heat exchanger development project, a 
preliminary silica deposition study was conducted using a laboratory 
bench scale unit. The purpose of this study was to establish an 
experimental technique for a series of more extensive silica deposi- 
tion rate tests and to determine the feasibility of using a liquid 
fluidized bed heat exchanger for power generation in geothermal 
brines which contain high concentrations of dissolved silica. After 
noon a —_ of _ a eee pet brine 
through the heat exc apparatus, no signi t were 
observed in the outside feat transfer coefficient and no scale had 
deposited on the cooling coil or the glass heat exchanger tank where 
they were exposed to the scrubbing action of the fluidized bed. 
However, eae silica and calcite deposited on the non-flui- 
dized portions of the apparatus. 


(COO—2607-4, pp 207-214) Scale formation and suppres- 
sion in heat exchange systems for simulated brines. 
Wilson, J.S. (Dow Chemical, Freeport, TX). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 
development. 

A system to generate a 1- to 3- gallon per minute stream of 
350°F (177°C) simulated geothermal brine is discussed. A 10,000- 
gallon tank serves as the brine holding tank. The system is — 
in operation on a hydrogen sulfide oxidation study while heat 
exchangers are being constructed for the scaling studies. Two heat 
exchanger systems will be used. The first is large U-tube exchanger 
designed to receive the hot brine on the shell side with cool water 
circulating in the tubes. The second is a series of three smaller 
straight tube exchangers with the hot brine in the tube side. Both 
systems will be completely instrumented to measure heat transfer 
coefficients in each exchanger. Photographs of the equipment are 
presented. 


48241 a ag 215-245) Geoscale computer model for 
geothermal plant scaling corrosion analyses. Shannon, D.W.; 
Walter, R.A.; Lessor, D.L. (Battelle Pacific Northwest Labs., Rich- 
land, WA). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). , ; 

In Conference on scale management in geothermal energy 
development. 

e GEOSCALE computer model is a steady-state thermal 
hydraulics code that describes the process parameters of the geother- 
mal power plant. At present the multistage flash and binary cycle 
plants are being analyzed. Initially the code computes the power 
output from a given geothermal brine flow and provides flow rates, 
temperature, velocities at points from the bottom of the production 
wells through the plant to the waste injection system. Based on the 
starting brine chemistry and these process parameters, corrosion and 
scaling rates will be estimated at points throughout the system. The 
amount of scale formation in a time interval will be calculated and 
the impact on brine flows and heat transfer calculated, resulting in a 
new set of plant process parameters for the next iteration. The 
iterations continue until some portion of the plant is degraded to a 
process limit or a plant life of 20 to 30 years is reached. « 


48242 (COO—2607-4, pp 227-245) Computational methods for 
estimating precipitation from brines. Jackson, D.; Piwins- 
kii, A.J.; Miller, D.G. (Univ. of California, Livermore). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 
development. 

boratory experiments using Salton Sea Geothermal Field 
brines at elevated temperatures are costly, time-consuming, and 
potentially difficult to perform. The LLL Geothermal Program is 
therefore also attempting to predict equilibria in the SSGF brines by 
computation. Two approaches to this problem are being taken. 
Modeling of chemical reactions in the brines is being carried out 
using the Helgeson-Herrick (HH) code. In addition, the precipitation 
of many solids is being studied individually using effective activity 
coefficients which take chloride complexing into account. The re- 
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sults of both methods are consistent with one another in predicting 
precipitation behavior in the temperature range 100 to 300°C. For 
example, results for Sinclair No. 4 brines at 200°C indicate that at 
low pH, SiOz, MnOsz, and Fe silicates precipitate. As pH increases, 
Cu and Fe sulphides, Fe silicates and Fe oxides also precipitate. For 
the San Diego Gas and Electric Magmamax brine at 200°C, the HH 
code icts results quite similar to those described above for the 
Sinclair No. 4 brine with one notable exception, PbS precipitated at 
pH greater than 4.0. This correlates with observations on the scale 
examined from the San Diego Gas and Electric test site. 


48243 (COO—2607-4, 247-256) Cavitation descaling tech- 
niques for geothermal Thiruvengadam, A.P. (Daedalean 
Associates, Inc., Woodbine, MD). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) e Aug 1976). 

In Conference on scale management in geothermal energy 
i. 

A research and development program uti the phenom- 
enon of cavitation for cleaning and SS lescribed. The 
highlights of the research carried out so far under this program is 
reviewed. Various effects of the phenomenon of cavitation erosion 
are ya eapene The intensity of cavitation erosion and its use in 

applications are explained. The parameters governing the 
a of erosion are discussed. The test facility used for this 
research consists of flow equipment, test chamber, and associated 
instrumentation. The performance of cavitating nozzles have been 
evaluated over a range of sizes. The intensity of erosion for one 
— nozzle has been measured. The cleaning rates, the quality of 
cleaned surface and the intensity margin available so as not to 
damage the pipe wall have been determined for this specific design. 
Further work is under progress. 


48244 Lae at pp ree § Sa, development, and 
engineering needs for scale management of brines in geothermal appli- 
cations. Reeber, R.R. (ERDA, Washington, DC). 1976. 

a Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) @ pad 1976). 

In Conference on scale management in geothermal energy 


devel 
The E ERDA role in promoting and sponsoring work in scale 
management is described in terms of the relationship of this problem 
area to overall geothermal development. Program planning varia- 
bles, which include considerations of technology transfer, cost of 
aap technology feasibility and availability, public tance, 
cost sharing, etc., as well as the scheduling required for timely goal 
achievements are discussed. Examples of some specific problem 
areas are addressed in terms of the present status of program 
planning for scale management. 


48245 (COO—2607-4, pp 115-125) Primary variables which 
cause some common scales in saline water Collins, A.G. 
ae rom Coleence Sanat pel ager OK). 1976. 

scale management in geothermal energy 
ame. San Die; >. California, United States of America 
(USA) e Aug 976 


od erence on scale management in geothermal energy 
e 


it. 

pri variables that can cause scales to form in oilfield 

ar cone how similar scales could form in a geothermal 
brine system were studied. Most of the variables contribute in the 

formation of more than one type of scale. The common scales, with 

special emphasis on barium sulfate, and silica scales, will be dis- 

cussed. There are many scales that can form from water systems; 

a Se ae Se eee Se commen ent toate. 

These common scales are calcite (CaCOs), 

anhydrite Peay strontium sulfate (S: ), 

(FeCOs), ferrous sulfide (FeS), ferrous hydroxide (Fe(OH):), ferric 

hydroxide (Fe(OH)s), and ferric oxide (Fe2Os). In saline 

water systems, scales form which often are mixtures of nearly 

amorphous clay minerals of the chlorite or serpentine families, a- 

quartz, chert (microcrystalline quartz) and anhydrite. The primary 

variables that cause, or prevent, scale formation are tem 

totally dissolved salts, pH, p geen, partial pressure of , dis- 

solved gases, and corrosion 

48246 (COO—2797-1) Removal of hydrogen sulfide from simu- 

~~ o<— brines by reaction with report, October 

6, ry Ah eng King, J.E.; Bullard, G.R. 

(Dow Chemical Co., Freeport, Tex. (USA)). Apr 1977. Contract 

EY- — 2797. 85p. Dep. NTIS, PC A05/MF A01. 

A process for controlling hydrogen sulfide emissions and 
corrosivity in geothermal systems has been evaluated on a small 
pilot plant scale and shown to be technically feasible. The 

was oxidized by oxygen injected directly into an 
11 ee gt flowing stream of simulated geother- 
mal brine. oxidation of the sulfide was complete at 
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oxygen:sulfide mole ratios of 1.25:1 to 1.5:1, depending on tempera- 
ture and total dissolved solids in the brine. The reaction products 
— free sulfur, —_ and —. aa wae ion — 
rapidly to measure in the apparatus design: t is pro no 
addition of catalysts will be necessary. Further ee eee oe actual 
geothermal waters will be necessary to assure the practical use of 
this process. However, it is presently proposed that oxygen would be 
injected in preference to air to avoid nitrogen introduction into the 
water. The injection would take place at the well-head to provide a 
less corrosive water in the pipelines of the gathering field. Two 
conceptual designs are presented for the injection system. 


48247 (TREE—1127) SIMIR/6: a two dimensional steady state 
and transient heat conduction code for use on an IBM 360/75 comput- 
er. A user's guide. Kraus, H.G. (Idaho Coll., Caldwell (USA). Snake 
River Regional Studies Center). Apr 1977. Contract EY-76-C-07- 
1570. vp. . NTIS, PC A15/MF AOl1. 

The two-dimensional heat conduction code, SIMIR/4, has 
provided the basis to create the new and only documented version of 
this code, SIMIR/6. Although the numerical technique, upon which 
all versions of SIMIR have been based, is briefly presented, this 
report is centered around the user. Many minor changes have been 
made to the code including simplification of the form of some data 
that is transferred between the user supplied Subroutine SUBR and 
the main ne Isothermal contour plotting capability and the 
moment =— equivalent linear temperature distribution rou- 
tines are built into ito SIMIR/6. The latter routines make it possible to 
a thermal gradient information for —— of thermal stress 

analyses in accordance with Subsection NB-3653 of the ASME 
Section III Code for application of the thermal stress pipe equations. 
Uniform temperature initialization of the conducting regions of a 
model is now possible. Additional ~ data is defined for use of 
these added capabilities. The old SIMIR input data forms have been 
abandoned. SIMIR/6 can handle up to a 100 x 100 mesh array in 2D 
cartesian (x-y) or cylindrical (r-z) coordinates with up to 100 differ- 
ent materials in any given thermal model. The materials may repre- 
sent conducting or convecting regions. Convection materials may be 
on internal or external surfaces of conducting materials. A detailed 
resentation of SIMIR/6 input and output data with four examples 
illustrating the various options of the code is also included. Conver- 
gence accuracy and stability characteristics were studied. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 

REFER ALSO TO CITATION(S) 48222 

48248 (EPRI- ey Gone 
ited States. T 


ervoirs of the western U; 
Sanyal, S. ( 


hydrothermal res- 

3. Meidav, H.T.; 
nee etn Inc., Berkeley, Calif. (USA)). Dec 1976. 

174p. Dep. NTIS, PC ‘A08/MF AO0l. 

A portion of the results from a one-year feasibility study is 


presented to assess the feasibility of construc’ a 25- to 50-MWe 
geothermal power plant using low-salinity hydro fluids as the 
energy source. Results are on of a comparative study of sixteen 
hydrothermal reservoirs in U.S. The reservoirs were for 
comparison on the basis of available data, development potential, 
and representativeness of known hydrothermal reservoirs in the U.S. 
ees 8 Se oe ee eaeete eae See 
in determining the development and power conversion potential: 
depth and lithology, reservoir temperature, tested flow rate per well, 
fluid chemistry, magnitude of the reserve, and reinjection potential; 
these criteria were evaluated for each of the selected reservoirs. 
Geothermal reservoirs are classified by origin and occurrence into 
three types: those associated with unusual artesian or 
conditions, the volcano-tectonic type, and the volcanic type. Two 
tual models for hydrothermal reservoirs are discussed: sedi- 
mentary and volcanic. An imaginary or hypothetical reservoir repre- 
sentative of the mean of the majority of commonly occurring 
hydrothermal reservoirs in the U.S. was defined as an aid in assess- 
ing the representativeness of the actual reservoirs. 
= (LBL—4462) Numerical simulation of reservoir ome 
dominated systems. Lippmann, M.J.; Nara- 
= T.N,; he + A. (California Univ., (USA). 
Lawrence Dec 1976. Contract W-7405-ENG-48. 
13p. (CONF. 76121 —1). Dep. NTIS, PC A02/MF AOI. 
From 2. international symposium on land subsidence; Ana- 
heim, California, United States of America (USA) (10 Dec 1976). 
_ A numerical model is introduced which simulates the effects 
deformation 


P A 
compunion aiftiun Gat Glue cautan os walt at aaa at 
different production-injection schemes. The use of isothermal models 
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to simulate the deformation of non-isothermal systems was also 
investigated. 


48250 (UCID—17473) Wellflow for geothermal wells: descrip- 
tion of a computer program including effects of brine composition. 
Dittman, G.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 13 May 1977. Contract W-7405-ENG-48. 49p. 
Dep. NTIS, PC A03/MF A0O1. 

A computer program entitled “"WELLFLOW” is presented 
for calculating wellhead flow and fluid conditions for a self-flowing 
geothermal well of constant diameter. The calculational model was 
developed by Elliott and has been modified to incorporate a more 
accurate analytical procedure for calculating brine thermophysical 
properties. An additional modification establishes the mass flow rate 
needed to just produce sonic liquid velocity at the wellhead (if the 
specified flow rate exceeds this value) in order to characterize the 
entire range of flow conditions for the well geometry and reservoir 
characteristics. Reservoir values of temperature, depth, salinity, mass 
flow rate and drawdown pressure factor must be specified. Wellbore 
ed vhs of casing inside diameter, Moody friction factor, gas/ 

id velocity ratio and the overall heat transfer coefficient between 
the casing and ground must also be supplied. The calculated well- 
head conditions consist of temperature, pressure, vapor mass frac- 
tion, enthalpy and entropy of the two-phase mixture, liquid velocity 
and vapor and liquid mass flow rates for either pure water or brine. 


48251 (UCRL—79108) Application of thermal depletion model 
to geothermal reservoirs with fracture and pore permeability. Kasa- 
meyer, P.W.; Schroeder, R.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jan 1977. Contract W-7405-ENG-48. 
10p. (CONF-761221—1). Dep. NTIS, PC A02/MF A01. 

From 2. workshop on geothermal reservoir engineering; Stan- 
ford, California, United States of America (USA) (1 Dec 1976). 

If reinjection and production wells intersect connected frac- 
tures, it is expected that reinjected fluid would cool the production 
well much sooner than would be predicted from calculations of flow 
in a porous medium. A method for calculating how much sooner 
that cooling will occur was developed. Basic assumptions of the 
method are presented, and possible application to the Salton Sea 
Geothermal Field, the Raft River System, and to reinjection of 
supersaturated fluids is discussed. (JGB) 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


48252 (LA—6712) Hydraulic fracture experiments in GT-1 and 
GT-2. Aamodt, R.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
= 1977. Contract W-7405-ENG-36. 21p. Dep. NTIS, PC A02/MF 

Hydraulic fracturing experiments were conducted in granite 
rock, at temperatures near 100 and 150°C, in two wells 0.785 km 
(2575 ft) and 1.98 km (6500 ft) deep near Los Alamos, New Mexico. 
No unusual difficulty was observed in fracturing crystalline rock 
hydraulically. The apparent surface energy (energy required to 
create new fracture surface by breaking the rock) was measured as 
100 J/m?. Orientation of the deeper fracture was measured as N35°E 
(+-5°). The fraction of fluid injected into the rock that could be 
recovered at hydrostatic surface pressure was measured. The effi- 
ciency of recovery was as high r. 92 percent after the fracture 
impedance was lowered by “propping” the fracture with sand. 
Permeability of the rock over the ace of the fracture was compati- 
ble with laboratory measurements (10~7 to 10~*® darcys). Do le 
—_ required to extend the fractures were about 150 and 340 
(2175 oa 4900 psi), respectively. 


48253 (PB—261706) Heat extraction from hot dry rock masses. 
Progress report, 1 Feb—31 Jul 1975. Weertman, J.; Achenbach, J.D.; 
Bazant, Z.P.; Dundurs, J.; Keer, L.M. (Northwestern Univ., Evan- 
ston, Ill. (USA). Technological Inst.). Aug 1975. 27p. Dep. NTIS, 
PC A03/MF AO. 

See also report dated Apr 1976, PB—256775. 

This report discusses heat extraction from hot, dry rock 
masses. The focus is on the cracks that must be created in hot, dry 
rock masses before the stored heat can be extracted. Crack shape and 
growth in hydraulic fracturing are investigated as a three-dimension- 
al problem in elasticity theory, which is combined with fluid me- 
chanics and the theory of heat conduction. The resulting elastic 
wave motions are analyzed to: (1) identify signals emanating from 
the region; and (2) evaluate the most effective way to measure these 
ae a SY a eee and size of the 


DIRECT ENERGY UTILIZATION 


REFER ALSO TO CITATION(S) 48177 
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48254 i Survey report: Bes yA of information/educa- 
tional discussions wi —— vate industries and public ae on the 
direct-heat utilization of geothermal energy. Davey, 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
tract W- Mew ape pagan 30p. Dep. NTIS, PC A03/MF AOl. 

Res ults of a study of private and public institutions’ 
to the prapaeed tas of GeeSenne aay eee ee 
are summarized. This heat energy would be used as an alternate or 
supportive source for their or other heat requirements. The 
summary includes information from over 75 contacts with 
firms in several categories. No attempt is le to reference specific 
data to any particular company. Although not necessarily confiden- 
tial, some financial information concerning energy costs to profits 
was considered sensitive and is respected as such. The companies 
contacted are in the following categories: food processing—canning, 
drying, dehydration; chemicals; paper/wood-pulp processing; food 
machinery; horticulture; and dairy. The area covered in the study 
was from Seattle, Washington, to San Diego, California, during mid- 
1976. Industry's response varied from mil interest, as with corpora- 
tions that had little or no knowledge of geothermal energy (and 
regard it as a new unproven science), to enthusiasm from a 
tions that employ their own energy departments. The study clearly 
indicated the need for a basic educational/promotional and 
an operating demonstration project (industrial Lae to prove eco- 
nomic feasibility and instill confidence in the potential of geothermal 
energy. 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 48214 


48255 (UCRL—52197) Use of ~ ot eens 
calculations to estimate , 
D.G.; Piwinskii, A.J.; Yonanehi, R. MCalttornia Univ tn Livermore 
(USA). Lawrence Livermore Lab.). 28 Jan 1977. Contract W-7405- 
ENG-48. 38p. Dep. NTIS, PC A03/MF AO1. 

The Helgeson-Herrick hemical code was used to calcu- 
late the solubility of NaCl, KCl, and KCl-NaCl in water and to 
yey which minerals will precipitate from Salton Sea Geothermal 

ield brines. The code’s predictions of sulfide-silicate precipitation 
from the Magmamax No. | brine are in agreement with field 
tests of scaling, although the observed sulfide-silicate scale matrix is 
in amorphous form, rather than the crystalline form predicted by the 
code. The code’s predictions of scale precipitation from wells with 
different brine compositions are also in good agreement with field 
tests. The code appears to be a useful screening tool, despite reserva- 
tions about the use of purely thermodynamic predictions in systems 
with important kinetic constraints. Several ways to improve and 
apply the code in the future are suggested. 


PROPERTIES OF MINERALS AND ROCKS 
48256 (COO—2908-2) Research on the 
reservoir rocks. 


of 
Progress report 2, September 1, 1976— 
January 10, 1977. Keller, G.V. (Colorado School of Mines, Golden 


(USA). t. of —_ ). 10 Jan 1977. Contract EY-76-S-02- 
2908. 2 — AOl. 

extural ccna incl porosity and density, of rock 
samples collected from Cenozoic volcanic fields in the western U.S. 
were studied. Resistivity and acoustic wave speed measurements 
were also made. (JGB) 


48257 (COO—4054-1) Fluid transport properties of rock frac- 
tures at high pressure and Progress report, July 1, 
1976—June 30, 1977. . T.; Scholz, C. (Columbia Univ., 
Palisades, N.Y. (USA). Lamont-Doherty Geolo; = Observatory). 
Mar 1977. Contract EY-76-S-02-4054. 22p. Dep. S, PC A02/MF 


AOl. 

Initial stages of a study on the fluid transport properties of 
rock at high pressure and temperature are reported. Emphasis is 
placed on the mechanical hydraulic interactions, in an attempt to 
pon the process of fracture closure and its influence on fracture 

a Se etnies Cp Se ee ee 
——s ‘ect of surface roughness, geometry, and filling on frac- 
ture permeability was investigated. yGcmectiiicy of Gane laeaee 
was measured at various effective normal stresses at room tempera- 
ture. The law of effective stress appears valid for fractures without 
filling but permeability of filled fractures is more sensitive to confin- 
ing pressure than pore pressure. Permeability of smooth surfaces 
varied 5 to 0.5 darcys over a range of effective stresses from 0 to 


— Filled fractures were an order of magnitude more perme- 
able. 


Geochemical notes (2): Mineral data of the metabasalt 
Guedes AMD Bea an Nias Adare Eaten Aromat, &. (Earthquake 
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1001576) Inst.). Tokyo Daigaku Jishin Kenkyusho Iho; 51: 183- 
188(1976). 

A metabasalt block was dredged at a junction of the median 
valley with the Atlantis fracture zone in the Mid-Atlantic Ridge. 
The rock is assumed to be autochthonous and its initial value (*’Sr/ 
86Sr) was found to be 0.720, an extraordinarily high value for ocean 
floor basalts. This was attributed by Ozima et al. (1976) to metasoma- 
tic recrystallization by a solution derived from a continental mass 
which was located near the Ridge. The sample was analyzed and the 
results are given in five tables. The author concludes that, based on 
chemical and mineralogical data, the sample is a metamorphosed 
member of the abyssal tholeiites and their comagmatic gabbros (as 
described by Miyashiro et al, 1971). 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 48231, 48232, 48234 


48259 (COO—2607-4, pp 19-23) Solubility of Silica at 
high temperatures and high pressures. Fournier, R.O. (U.S. Geologi- 
cal Survey, Menlo Park, CA). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 
development 
The solubility of amorphous silica in water at high tempera- 
tures and high pressures was investigated using commercial silica gel 
and fused quartz as starting materials. The samples were analyzed 
for calorimetrically reactive and total silica. Equations are given for 
solubility at the vapor pressure of the solution, from 0° to 250°, and 
at a constant pressure of 1034 bars, from 0° to 380°C. The following 
data are plotted: the solubility in water of amorphous silica com- 
pared to quartz at the vapor pressure of the solution; the solubility of 
amorphous silica at 1034 bars See to the solubility at the vapor 
pressure of the solution; the solubility of amorphous silica (colorime- 
trically reactive silica in solution) at various constant temperatures 
and variable pressure; and the solubility in water of amorphous silica 
(colorimetrically reactive silica) as a function of the initial density of 
the solvent. (MHR) 


48260 (COO—2607-4, pp 25-35) Kinetics of silica condensation 
. =. Harvey, W.W.; Makrides, A.C.; Slaughter, J.; Turner, M.J. 
From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 
In Conference on scale management in geothermal energy 
development. 
omogeneous nucleation and growth of silica from brines 
supersaturated in silicic acid has been studied over a —_ of pH 
(4.5-6.7), temperature (75°-105°C), salinity, and silicic acid concen- 
tration (700 to 1200 ppm as SiOz). The experimental technique 
involved analyses for molybdate-reactive silicic acid as a function of 
time after a supersaturated solution of H,SiO, was ) a by 
mixing aliquots of a stock silicate solution with buffered brine. 


48261 (COO—2607-4, pp 37-50) Studies on the ionization equi- 
libria of silicic acid and polysilicate in high temperature 
— Mesmer, R.E.; Busey, R.H. ( Ridge National Lab., TN). 
From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 
In Conference on scale management in geothermal energy 
congas 
¢ experimental part of a detailed study of some of these 
equilibria is nearly completed using titration techniques in a hydro- 
en-electrode concentration cell to examine polysilicate formation in 
m NaC] solutions at temperatures from 60° to 290°C and at Si(IV) 
concentrations 0.005 m to 0.05 m. At the lowest concentration only 
mononuclear species occur over wide tem) and pH ranges. 
At hydroxyl numbers from about 0.6 to 1.0 (average charge-per- 
silicon) small polysilicates which equilibrate rapidly occur at hi 
Si(IV) concentrations. The most signi t equilibrium reaction, 
Si(OH), + OH™ reversible SiO(OH)s~, is studied from 0.1 m to 5.0 
m NaCl and to about 300°C. (MHR) 


48262 (COO—2607-4, pp 51-58) Molecular mechanisms of scale 
deposition. Michels, D.E.; Keiser, D.D. (Idaho National Engineering 
Lab., —_— — 1976. 

rom erence on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 
o In Conference on scale management in geothermal energy 

ve! 


ment. 
¢ LN 
develop from aqueous solutions is described. The first studies will 
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involve the buildup of scale in a geothermal context. The molecular 
processes occur within the boundary layer and presumably are 
affected by its structure. The boundary layer structure depends upon 
the substrate structure, solution composition, and physical condi- 
tions. Some figures are presented concerning an experiment in which 
geothermal water from Raft River No. 1 was flowed for 3 weeks 
through a cooled tube of 1/8-inch O.D. carbon steel tubing. The 

are of transverse sections of the tubing and show the scale- 
tube interface. The fi are electron microprobe data that have 
been cast into isopleths. Both Si and Fe are shown on each map. 


(MHR) 


48263 (COO—2607-4, pp 145-152) Kinetics of quartz dissolution 
and precipitation. Apps, J.A. (Univ. of California, Berkeley). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). ‘ 

In Conference on scale management in geothermal energy 
development. e - 

A literature review and evaluation was made on silica | pan nl 
tation under geothermal conditions. Data on the kinetics of quartz 
dissolution and precipitation in water was fitted to an expression 
derived from absolute rate theory, assuming that the mechanism 
could be represented by the equation: SiO2 + 2H2O = Si(OH) k’/ 
sub f/ and k’/sub b/, the specific forward and back rate constants 
were obtained for various sets of literature data at temperatures 
ranging from 25°C to 625°C, primarily along the saturation curve 
for water. The rate constants were plotted as log k’/sub f/ or log k’/ 
sub b/ against 1/T (K-1) and a linear fit obtained. Log k’/sub f/ is 
found to vary between -9.67 (s~*) at 25°C and -0.07 at 350°C, and 
log k’/sub b/ between -6.19 and +1.83 for the same temperature 
range. 


48264 (COO—2607-4, pp 153-159) Chemical controls on the 
Opal-A to transformation. Kastner, M.; Keene, J.B. (Scripps 
Institution of Oceanography, La Jolla, CA). 1976. 

From Conference on scale management in geothermal energy 
development; San Diego, California, United States of America 
(USA) (2 Aug 1976). 

In Conference on scale management in geothermal energy 
development. 

xperiments at 25°C and 150°C over a period of one to six 
months, using both chemical and mineralogical analyses, su, that 
the transformation rate of Opal-A (siliceous oozes) to -CT 
(porcelanite) is greatly enhanced in carbonate versus ove pelagic 
sediments. The role of carbonate can be explained as follows — 
CT lepispheres os nny ape with a hydrous magnesium complex. 
In nate sediments the continuous dissolution of carbonate pro- 
vides the necessary alkalinity, and sea water provides the magnesium 
for the magnesium hydroxide complex. In contrast in clayey sedi- 
ments, in particular, those rich in =P e" clays, the clay minerals 
comnee with Opal-CT formation for the available alkalinity. As a 
result, the expandable clays transform to a jum-rich mixed 
layered clay and/or to chlorite and the rate of Opal-CT formation is 
highly reduced. 


Chishissugak Zawhe, 8, No. 1, 41-410 1977) ain Sapenees ey 
ishitsugaku i; 83: No. 1, an . b 
Two basic assumptions are bee, order to interpret rock- 
water systems at elevated temperatures, those being that mineral 
assemblage of salbite + Kspar + muscovite + chlorite + 
calcite (for anhydrite or wairakite) + quartz and isti 
geothermal waters are in equilibrium and that Na and Cl concentra- 
tions are equal. From the available thermochemical data a theoreti- 
cal curve showing the equilibrium between mineral and water is 
drawn on a cation/Cl ion concentration diagram. Analytical data 
from various localities are plotted on the same diagram. The local- 
ities include Hv i (iceland), Otake (J ), Broadland and 
Wairakei (New ) and Salton Sea (US). analytical data 
are generally consistent with the theoretical curve, with the excep- 
tion of the Mg ion concentration. It is concluded that the cation 
cmenaine = ges waters is controlled by common alter- 
ations of mi assemblages and the concentrations of volatile 
elements such as Cl, S and C in the solution. Among the volatile 
elements the role of chloride ion concentration is the most important 
at elevated temperatures. 


ISOTOPE AND TRACE ELEMENT STUDIES 


48266 (LBL—5915) Application of a geothermal computer file 
system to chemical geothermometers. Phillips, S.L.; Swanson, J.R. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 
1977. Contract W-7405-ENG-48. 22p. (CONF-761226—1). Dep. 
NTIS, PC A02/MF AO1. 

From 32. ACS southwest regi meeting; Fort Worth, 
Texas, United States of America (USA) (1 Dec tay | 

A computer-based information system has established 

wide 


with the objective to collect and disseminate world wee Pry 
data. The larger system based on the GRID and G files 
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contains data needed to evaluate important as; 
utilization, for example, electric power potential, scaling and corro- 
sion effects, and modeling. Data in the files applied to chemical 
| aap magne are given as an example. The information system 

the capability to retrieve data quickly and will be useful to 
geothermal specialists, for example in evaluating proposals and as- 
sessing reports. 


48267 Dolomite-calcite, geological thermobarometer. Talantsev, 
A.S. (Inst. of Geology and “Yue , Sverdlovsk, USSR). Doki. 
Akad. Nauk SSSR; 228: No. 3, 701- “70421 Jul 1976). (In Russian). 
Calcite on crystallizing with dolomite is saturated with iso- 
morphous MgCOs, and hence, at constant temperature T and pres- 
sure P it is invariant in composition and can be used in geothermo- 
metry. Corrections are made for the or accessory impurities of 
FeCOs, MnCOs and SrCOs which change the isomorphous capacity 
of calcite a to MgCOs. The magnesium content of the 
calcite is co for pressure, and a nomogram is presented for 
determining the temperature and pressure from the compositions of 
cocrystallized calcite and dolomite. All isomorphous components 
present in the calcite are taken into account. The accuracies are 
estimated at +-5% with respect to the temperature T and at +-20% 
pe Pan to the pressure P. The nomogram extends over a 
+s 00 to 700°C and a pressure range of zero to 5 

kbar 18 18 refs. ( 


ts of geothermal 


TIDAL POWER 


REFER ALSO TO CITATION(S) 47902, 49008, 49021 


48268 Tidal power. Shaw, T.L. (Univ. of Bristol, Eng.). Chem. 
Eng. (London); No. 313, 592-594, 611(Sep 1976). 

From Royal Society of Arts symposium on renewable sources 
of — (16 Jun 17 

pects for the utilization of tidal power in the United 

Kingdom are examined from the standpoint of basic resources, 
economics, state of the technology, and environmental consider- 
ations. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 47934 


WAVE ENERGY CONVERTERS 
REFER ALSO TO CITATION(S) 49006 


48269 (AD-D—003484) Double-action tor. McCor- 
mick, M.E.; Holt, R.L.; Bosworth, C.E. (Environmental Protection 
Hoye Denver, Colo. (USA)). 11 Nov 1976. 12p. NTIS, PC A02/ 


Patent ee PAT-CL-60-62. 

A double-action turbogenerator for providing ey Bee 
sinusoidal energy produced by ocean waves > ee irst and 
second turbines are mounted on a common and positioned in 
separate horizontal tubes. An air chamber, which is subjected to 
ocean waves, alternately applies pressure to one horizontal tube and 
then a vacuum to the other horizontal tube to drive the turbines. A 
pair of ratchet joints are provided to prevent the outputs of the two 
turbines from acting against one another. (Author) 


pe Wave power. Glendenning, I.; —_ B. “ . Cee Elec- 
Generating Board, Southam = Chem. Eng. 

y oe No. 313, 595-600, 604(Sep 1976 

From Royal Society of Arts sym 
of energy; London, England (16 Jun 176). 

Sharacteristics of of the power available from ocean waves are 
reviewed. Various wave energy converter devices are also de- 
scribed. The feasibility of a wave power system in the United 
Kingdom is discussed. 


jum on renewable sources 


WIND ENERGY 


REFER ALSO TO CITATION(S) 47900, 47902, 49008, 49017 


GRDA—TI-30) votes Wind Energy Program. er of 


Devel Administration, ene ee 
(USA). Rag of Solar ~<A 1 Jan 1977. 56p. Dep. S $4.50. 


TIDAL POWER 4999 


To accelerate the development, commercialization, and utiliz- 
sation of reliable and economically viable wind energy systems is the 
objective of the Federal Wind Energy Program, managed by the 
Wind Systems Branch (WSB) of the Energy Research and Develop- 
ment Administration's Division of Solar Energy. The projects being 
supported by the program through FY 76 are outlined. The 
program’s general organization and the program elements which 
make it work are also outlined. 


48272 (NP—22014) Energy from the wind: annotated bibliogra- 
phy. First supplement. Burke, B.L.; Meroney, R.N. (Colorado State 
Univ., Fort Collins (USA). Solar "Energy Applications Lab.). Apr 
1977. 327p. State Univ., Publications Dept., Fort Collins, CO. 

The bibliography includes references to books, conference 
proceedings, technical reports, and journal articles on wind power. 
The basic volume and the supplement have a combined listing of 
close to 1900 references. 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 49006 


48273 (NP—21761) —— energy resource survey of New Zea- 
land: analysis of meterological data. Report No. 8. 
Cherry, N.J. (Lincoln Coll., Canterbury (New Zealand)). Apr 1976. 
32p. Dep. NTIS, PC A03/MF AOI. 

Initial results are presented of an analysis of wind data from 
the New Zealand Meteorological Service for the Wind Energy 
Resource Survey of New Zealand. The analysis is confined in 
general to data supplied in the form of wind speed frequency 
distributions and tables of average wind speeds. The analysis of wind 
data from the New Zealand network indicates by comparison with 
other surveys that most areas of New Zealand have moderate to 
very high mean wind energy fluxes, even though the anemometers 
are not necessarily located in the windiest places. There is a large 
proportion of New Zealand where the mean wind energy flux is 
greater than 200 W/m?. 


48274 (RLO/2439—77/1) Wind es statistics for large arrays 
of wind turbines. Annual progress T May 1976—31 December 
1976, Justus, C.G.; Hargraves, W.R. (Georgia Inst. of Tech., Atlanta 
(USA). School of Aerospace Engineering). Jan 1977. Contract EY- 
76-S-06-2439. 36p. Dep. NTIS, PC A03/MF AOI. 

In a manner similar to the anlysis of arrays of wind turbines in 
New England and the Central U.S. (ERDA/NSF-00547/76/1), 
array analyses are being done for the Great Lakes Area, and for the 
Pacific Coast. In addition to the types of data computed for the New 
England and Central U.S. arrays (time autocorrelations, spatial cross 
correlations, mean wind turbine power by season, output power 
probability distributions, and speed and power run time probabil- 
ities), additional analyses of wind speed and power by ap of day 
and wind speed versus heating or cooling degree days are also being 
done. Also power output corrections for density mean wind speed 
gusts, rms direction fluctuations and for vertical shear are being 
incorporated, as described in subsequent sections of this report. As 
examples of the array analysis, results from the Great Lakes array 
for 1971 are presented. 


48275 (UCRL—51469(Add.)) Analysis of the winds of site 300 
as a source of power. Archibald, P.B.; Knox, J.B. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 19 Apr 1977. Con- 
tract W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF AO1. 

Site 300 is a strategically located area lying east of the 
Lawrence Livermore Laboratory at Livermore, California. In a 
previous report, wind speed and direction for the period October 
1972 to September 1973 are summarized. The present report summa- 
rizes an additional year of measurements. A comparison of the 
measurements shows that the annual average wind speeds for the 2 
years is essentially the same; however, the monthly averages differ. 
These additional measurements confirm the observation that the 
spring and summer winds of this region have the greatest potential 
for wind power development. 


ECONOMICS 


REFER ALSO TO CITATION(S) 48285 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 47934 
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WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 48052, 48898, 49021 


Recent Canadian activities in wind power. , RS 
(Navona Research Council of Canada, Ottawa). pp LO of I of In 
the sun: solar technology in the seventies. Volume 
a 4 ed bs dh tone S padian tudes ef Ore 
Energy Society (1976). 
re Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ey Society of 
Canada, Inc.; Winni “1 Canada (15 Aug 1976 
ob eround vertical atis wing turtioss (VAWT in Canada is 
centered around vertical-axis es (VA . The National 
Research Council, havi developed the VAWT, is concentrating 
= this sbeicating, Cinmited i companies, Dominion Aluminum 
ited, Bristol Aerospace Limited, and Barber Hy- 
Graulic Te Turbine Ltd., have started to market the VAWT. The 
National Research Council, in co-operation with Quebec Hydro, is 
installing a 200 kw VAWT at a site on the Magdalen Islands. This 
unit is expected to be in operation in October 1976. Brace Research 
Institute and the University of Sherbrooke are continuing with 
research and develo it of the horizontal wind machine. Bristol 
Aerospace and the University of Manitoba, with National Research 
Council financial support, have started work to develop a low speed 
generator suitable for wind power application. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 48092 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 47963, 48055 


48277 (COO/2613—2) Segmented and self-adjusting wind tur- 
bine rotors. Final report. Jordan, P.F.; Goldman, R.L. (Martin Mar- 
ietta Labs., Baltimore, Md. (USA)). Apr 1976. Contract EY-76-C-02- 
2613. 113p. (MML-TR—76-29c). Dep. S, PC A06/MF AO1. 

An investigation was carried out to examine the use of blade 
aeroelastic properties for providing rotational speed control for a 
wind turbine generator (wre). The study was specifically 


directed 
at obtaining a rotor configuration that has the a for main- 


taining nearly constant torque at constant RPM in the presence of 
varying wind conditions and is aimed at eliminating the current 
requirement for mechanical pitch change devices. approach 
tee an en aeniynanes eae 
used to adjust the blade’s pitch as the wind speed changes. 
| eer ad design concept that has evolved is a flexible rotor blade 
ormed from a series of individual, light, rigid segments that are 
arranged along the blade spar. Each segment can rotate around the 
A but is restricted in pitch by a nonlinear mechanical spring. The 
results of performance calculations as well as vibration and flutter 
analyses are presented. Based on these results, the concept appears to 
provide an attractive solution to the problem of WTG operation in a 
varying wind field 


48278 (SAND—76-0616) Tie-down cable selection and initial 
tensioning for the Sandia 17-meter vertical-axis wind turbine. Reuter. 
R.C. Jr. (Sandia Labs., Albuquerque, N.Mex. | Feb 1977. 
Contract EY-76-C-04-0789. 18p. NTIS, PC A02/MF AOl. 

The rationale used for selection of tie-down cables for the 
Sandia 17-meter turbine is presented, discussed and implemented. 
The effect of initial cable tension on the response of the tie-down 
system is evaluated and discussed in terms of resulting sag, blade 
interference and response linearity. 


48279 (SAND—76-0650) Engineering development status of the 
Darrieus wind turbine. Blackwell, B.F.; Sullivan, W.N.; Reuter, R.C.; 
Banas, J.F. (Sandia Labs., Albuquerque, a (USA)). Mar 1977. 
Contract SS 67p. a » PC A04/MF AOI1. 

ynamic, structural, and sod considerations re- 
stile Sor too entinnasing dovelapemont of'te Dantes tation soe 
described. Particular emphasis is given to the necessity for close 
interaction of these three areas and their effects on energy costs. 


Currently available A. tal data and analytical are 
oe specific results and trends obtained to date. 

Sadi anslin Aeroelastic analysis of the troposkien- 
oe wie turbine. Ham, N.D. (Sandia Labs., Albuquerque, N.Mex. 


Apr 1977. Contract EY-76-C-04-0789. 28 NTIS, PC 
A03/MF AOl. oo 


occur, involving flatwise bending, torsion, and chordwise 
is the purpose of this report to perform an aeroelastic analysis 
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stability of the coupled bending and torsional motion of such blades 
with a view to determining the cause of these vibrations as a means 
of suppressing them. The emphasis of the analysis is on obtaining 
physical understanding rather than exact numerical results. The 
effect of extreme variation of the chordwise location of the section 
—— of gravity of troposkien-type rotor blades was found to be 
ible with regard to blade flutter. This conclusion implies that 
am wise mass balancing of the blades is not required, with conse- 
quent large reductions in blade design and manufacturing require- 
ments, and therefore in blade cost. 


48281 Wind powered fluid compressor. Bea, K.J. US Patent 
4,008,006. 15 Feb 1977. Filed date 24 Apr 1975. 10p. 
A wind machine comprising a fixed or controlled pitch blade 
aie drives a variable pe or variable clearance fluid 
mpressor. Means which may be mechanical, hydraulic, pneumatic 
pes e “electrical interconnect the blade assembly and the compressor to 
vary the fluid displacement or clearance volume of the compressor 
as a function of the drag or lift forces of the wind on the blade 
assembly. 


48282 Wind driven power generator. Baumgartner, 
Murphy, J.M. US Patent £012, 163. 15 Mar 1977. Filed date 4 = 
1975. 6p. 

A turbine type power generator includes a rotor having a 
vertical shaft to drive a load which may be an electric generator or 
mechanical gear train or other device for using or transmitting 
power. Generally vertically extending blades are secured at their 
Sods we Gia enter dhath aulttee exh ab oh nae 0h Gettin alana 
be driven thereby. The rotor is surrounded by wind controlling 
shield means through which the air flow to contact the blades 
in the pro) oo direction for causing rotation. The free flow air inlet 
area is substantially less than the maximum projected area of the 
shield means normal to the relative wind so that the total wind 
trapped must flow through a reduced area with a consequent in- 
crease in velocity to impart more energy to the rotor blades. 


48283 Wind turbine. Pedersen, N.F.; Ellis, G.O. US Patent 
4,021,135. 3 May 1977. Filed date 9 Oct 1975. 4p. 

A wind turbine is described which includes a reaction type 
turbine wheel instead of an impulse type turbine. An augmenter 
provides a vortex downstream of the turbine at the exit of the 
turbine to increase the pressure differential across the turbine there- 
by increasing the power that may be extracted from the wind. 


48284 Variable geometry windturbine. Weisbrich, A.L. US 
Patent 4,021,140. 3 May 1977. Filed date 12 Nov 1974. 4p. 

An omnidirectional turbine is described which provides a 
rotational output of one sense in response to fluid flow approaching 
the turbine from any direction lel to its plane of rotation. The 
invention is contemplated for use in conjunction with electric gener 
ators or power genera’ ——— in general capable of utilizing 
power output from the t 


POWER CONVERSION SYSTEMS 


48285 (SAND—76-9058) Energy storage ag for wind power 
systems. Reed, J.W. (Sandia Labs., Albuq 

1977. Contract EY-76-C-04-0789. 20p. (CONF 

NTIS, PC A02/MF AO1. 

From A.A. advancement of science conference; 
Colorado, United States of America (USA) (20 Feb 1977). 

Wind varies on all time scales, but hourly and longer term 
oscillations are most important to economicl wind energy extraction 
schemes. Periodic variations in available wind energy, of diurnal, 
synoptic, annual, and larger scales, are not often correlated with 
demand so that some form of energy storge is needed. Most current 
ERDA-sponsored research in wind energy assumes connection to an 
prey wer network and resource storage in the form of saved 
fossil Long term hourly wind observations at several represen- 
tative U.S. locations have been used to show that a totally indepen- 
dent and fectly reliable wind system would require an 
imp ly large storage capacity, primarily to cover year-to-year 
= aneeen eyels of eal sulenligs i Seuupe eau baum. 
to decrease, a uction in storage capacity is possible. 
This is demonstrated by statistical venue several climatic re- 
gimes. 


48286 (SAND—77-0287) Control system for wind-powered gen- 
erators. Kroth, G.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
an Contract EY-76-C-04-0789. 1Sp. Dep. NTIS, A02/ 
In a system of wind-powered rs, a reliable yet inex- 
pensive control system is desirable. Such a system would be com- 
Sr casas Sanees seamen er een eke It 
would respond to electrical representations of data suc 
temperature, Sielion Sind Cage tales elie seme 
any other pertinent data. It would respond by starting or stopping 
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the turbine, controlling the loading, or sounding an alarm. A micro- 
processor-based controller capable of these functions is described. 


SITE CHARACTERISTICS 


48287 (ERDA/NSF/00357—76/1) Stochastic modelling of site 
wind characteristics. Final report. Corotis, R.B. (Northwestern Univ., 
Evanston, Ill. (USA). it. of Civil Engineering). Nov 1976. Con- 
ae EY-76-S-06-2342;NSF-G-AER-75-00357. 317p. Dep. NTIS 
f The economic feasibility of installing a wind energy conver- 
sion system at a given site depends on an accurate assessment of the 
wind characteristics at that site. To accomplish this, data records 
must be analyzed effectively. This report utilizes statistical methods 
and probability models to determine optimal evaluation procedures 
for survey data. Several years of hourly records from five typical 
Midwest sites, one high tower Midwest site, and one Rocky Moun- 
tain site provide a data base to develop the models and procedures. 
The minimum duration of survey is analyzed as a function of desired 
confidence level and acceptable tolerance range. Alternate survey 
procedures are discussed in terms of total survey duration and 
number of recorded values. Single year velocity records appear 
acceptable for velocity statistics, but are marginal for wind power 
estimates unless additional information is available. 


48288 (RLO/2342—1) Stochastic modeling of site wind charac- 

teristics. Progress report, September 15, 1976—December 14, 1976. 

Corotis, R.B. (Northwestern Univ., Evanston, Ill. (USA). Techno- 

logical Inst.). Jan 1977. Contract EY-76-S-06-2342. 6p. Dep. NTIS, 
A02/MF AOl. 

Work was started relative to changing the existing computer 
programs to accomplish the goals of the present contract. Prelimi- 
nary work was also done on site selection, and five regional sites 
were identified for closer study. From these five sites the final 
selection of locations for study will be made. Letters were sent to a 
number of fellow researchers inquiring into the availability of appro- 
priate wind records. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 48937, 48943 


48289 (EPRI-EL—377-SR, pp 2.1-2.6) Power system pi 
problems and research needs. 


lanning 
and operations: future Mochon, H.H. Jr. 
Feb 1977. 

From Conference on power system ening ont operations) 
future problems and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

The need for short-term research programs confined to spe- 
cific problems in power system operation and aimed at producing 
cost-effective results is emphasized. (LCL) 


48290 (EPRI-EL—377-SR, pp 3.40-3.65) Changing load profiles 
ae system effects. Krupa, T.J. (Detroit Edison Co.). Feb 

From Conference on power system planning and operations) 
future problems and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

management studies are continuously evaluating ways 

to reduce the maximum demands which customers impose on power 
systems. Studies to date have focused attention primarily toward the 
economic considerations involved, the effects on the customers and 
on the load of the total system. These evaluations have not 
incl the fact that the customer is served by a complex network 
of distribution facilities which have individual characteristics. He is 
not simply connected directly to the “the total system load” as many 
load management studies appear to assume. What appears to be 
optimum from a system standpoint may not always be optimum for 
every component within the system. The results of Detroit Edison’s 
summer 1975 controlled air conditioning study are discussed to 
illustrate the effectiveness of this method of reducing maximum 
demands. Using these load management studies as a basis for discus- 
sion, the problems associated with a change in load profile on the 
distribution system are discussed. These include the effects of in- 
creases in the saturation of air conditioning on the system, and the 
use of the total system load as a criteria for operating load manage- 
ment devices. Concluding comments include future areas of investi- 
gation where studies are needed to more completely evaluate the 
impact which changes in load profile may have on distribution 
networks. 
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48291 (EPRI-EL—377-SR, pp 4.9-4.24) Power system operating 
problems we face today. Curto, R.T. (Detroit Edison Co.). Feb 1977. 


From Conference on power system plannin; and — ) 
future problems and research needs; Henniker, New pshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

The complexity of operating today’s power systems, the 
automation of power systems with control center computers, and the 
need for a closer liason between hardware, software, and operating 
personnel in order to meet demands imposed — power system 
operations by economic, technical, sociological, regulatory, and 
environmental consideraons are discussed. L) 

48292 (EPRI-EL—377-SR, pp 5.1-5.4) Power system planning: 
two areas of concern. Delea, F.J. (Consolidated Edison Co. of New 
York). Feb 1977. 

From Conference on power system planning and am ) 
future problems and research needs; Henniker, New pshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

The problems of determining the critical value of bulk power 
transmission voltage for a particular generation, load, and transmis- 
sion configuration, of accurately icting situations where this 
critical voltage will occur, and of efficiently planning voltage sup- 
port for these situations are discussed. (LCL) 


48293 (EPRI-EL—377-SR, pp 8.1-8.16) Reliability 
generation planning in New Bigelow, R.O. Feb 1977. 

From Conference on power system planning and a 
future problems and research needs; Henniker, New pshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

In January of 1973, the Planning Committee of the New 
England Power Pool (NEPOOL) undertook a review of the loss-of- 
load probability (LOLP) criterion of one day/ten years, which had 
formed the basis of reliability calculations in generation planning to 
that time. This was done in conjunction with parallel studies on 
forced-outage rates and interpool ties. Particular lhasis was 
placed on differentiating between widespread loss of load and lesser 
problems such as voltage reductions. Since that time, a number of 
studies have continued to implement and update the results of the 
1973 review. Three separate aspects of generation reliability were 
involved. The first led to the concept of using estimated frequency 
of requiring various steps of NE) IL emergency procedures to 
evaluate generation reliability. The second concerned itself with 
ae ties and the application of reliability criteria on an annual 
performance basis rather than on a peak period basis, as had been 
done in the past. Also included were analyses of some of the 
problems which arise through planning for maintenance on a leve- 
lized risk basis, as done in capacity planning simulation programs, 
versus — — ——, The thi = a com- 
parison of computer-derived planning estimates of system for- 
mance with actual operating experience. The various individual 
aspects of the problem, as developed in these three studies, are 
summarized.The integration of these aspects led to a new reliability 
criterion for generation planning in New England. 


48294 (NP—22007) Statistics of the Florida Electric Utility In- 
dustry, 1960—1975. (Florida State Energy Office, Tallahassee 
(USA)). 30 1976. 268p. of Florida Department of Administration 
Energy, Tall % 

Statistical data for 1960 thru 1975 on Florida's electric utility 
industry are presented. Information is included on generating capac- 
ity; power production; power plant fuel consumption; loads; 
losses in generation, transmission and use; sales and number of 
customers; cost of electrical service; fuel cost and fuel analysis; 
nuclear power plants; financial data for utility industry; — 
ety 5 demand; and world data on power generation, demand, 
cost. (LCL) 


POWER PLANTS AND POWER GENERATION 


REFER ALSO TO CITATION(S) 48837, 48927, 48985, 48986, 
48992, 48993, 48994 


48295 (EPRI-EL—377-SR) Power system planning and oper- 
ations: future and research needs. Yau, T.S.; Frank, C.J. 
(eds.). (Electric Power Research Inst., Palo Alto, Calif. (USA)). Feb 
1977. 426p. (CONF-760891—). Dep. NTIS, PC A19/MF A01. 

From Conference on power system an and eee ) 
future — and research needs; Henniker, New pshire, 
United States of America (USA) (22 Aug 1976). 
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Twenty-four papers on power system planning and operation 
were presented at the conference. A separate abstract was prepared 
for each paper. (LCL) 


48296 (EPRI-EL—377-SR, pp 9.1-9.11) Coordination between 
Kasum, E. (Philadelphia Electric Co.). Feb 


1977 - 

From Conference on power system pearing cot Emam ra 
future problems and research needs; Henniker, New pshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

The need for close coordination and communications between 
electric power system planners and system operators to insure reli- 
able and economic operation and optimal design of a power system 
is discussed. (LCL) 


48297 (NP—21985) Reliability and adequacy of electric service. 
Reply to Federal Power Commission Order Docket R-362. 
(Western Systems Coordinating Council, Montrose, Colo. (USA)). 1 
Apr 1977. vp. Systems Coordinating Council, Montrose, CO. 

The Western Systems Coordinating Council (WSCC) consists 
of 46 member and 13 affiliate member electric utility systems which 
supply substantially all the electric power in the Mountain- and 
Pacific-time zone states of the continental U.S. plus parts of British 
Columbia and serves 38 million people. Data are presented on the 
components of WSCC, peak load a | energy requirements, capacity 
margins, the bulk power transmission network, power flow, control 
systems, bulk transmission delays, coordinated operations and prac- 
tices, and projections of the power load and ——< and transmis- 
sion capabilities at 11 to 20 years hence. (LCL) 


48298 (ORNL/TM—S5885) Coal-fired alkali metal power system 
design study. Technical progress report, January 1, 1977—March 31, 
1977. Samuels, G. (Oak Ridge National Lab., Tenn. (USA)). Jun 
yo Contract W-7405-ENG-26. 84p. Dep. NTIS, PC A05/MF 
AOl. 

The most important design variables influencing the econom- 
ics and performance of the furnace-boiler are the operating 
temperature and pressure, —— bed depth, SO2 absorbent mate- 
rial, mean icle size in the bed, and the ratio of the spacing-to- 
diameter of the boiler tubes. With the high boiling temperature of 
the alkali metal systems, the temperature difference between the bed 
and the boiler is restricted to a rather narrow limit and becomes the 
controlling factor in determining the boiler surface area required. 
The economic incentive is to specify as high an operating tempera- 
ture as possible. The system operating pressure is the controlling 
factor in determining the furnace power density and the permissible 
operating bed depth. It also influences the bed heat transfer coeffi- 
cient, the type of boiler design, the control system, and in combina- 
tion with the temperature has a significant effect on the required Ca/ 
S ratio required to control SO emissions. The atmospheric pressure 
system is far less attractive than the intermediate or high pressure 
systems. The largest pressure loss in the system is that associated 
with the fluidized bed; i.e., the pressure drop across the bed which is 
equal to the bed weight per unit area, and the pressure drop across 
the air distributor plate which is proportional to the pressure dro 
across the bed. The ratio of the tube spacing-to-diameter will influ- 
ence the bed power density by its effect on the heat transfer 
coefficient and the heat transfer area per square foot of bed. The 
limitations on how close the tubes may be are not known. 
Design optimization problems and the effects of other variables are 
discussed in some detail. 


48299 Analysis of the methods of control of the efficiency of the 
combustion process in complex thermal plants. Khasmamedov, F.I. 
(Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 7, 71-76(1976). (In Russian). 

Indirect and direct methods of control of the quality of 
combustion are analyzed. Methods of control of the efficiency of the 
combustion process in complex thermal plants are investigated. A 
method is developed and an industrial system of optimal control of 
the process of combustion in complex thermal plants with minimal 
air excess is worked out. 


48300 Teplovye elektricheskie stantsii. (Thermal power plants). 
Ryzhkin, V.Ya. Moscow; Energiya (1976). 448p. 

The following subjects related to steam turbine-driven power 
plants are discussed: theory and operation of thermal power plants; 
calculation of sagen thermal circuits; selection of components; 
fuel economy; flue gas cleaning; water supply systems; environmen- 
tal effects; reliability; and economics. 


Experience gained in the operation and maintenance of the 

pa Rane rEg EYE LY 

erk Karlshamn, Swed). Energietechnik; 26: No. 3, 105-106, 
108-116(Mar 1976). (In German). 

The Karlshamn power plant consists of three identical oil 

fired condensation blocks, each having a capacity of 340 Mw, and a 
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40-Mw gas turbine system. The plant was designed for base-load 
operation as well as for peak-load operation. The rate of power input 
may reach a value of 30 Mw/min after synchronization of the 
SEEN BOS ee t eee oe ee 
techniques, the total number of personnel is only 120. system 
availability is approximately 98%. Important operational details are 
discussed. 


48302 Experience gained in the of the 600 MW units of 
Electricite de France. Jautzy, R.; Litaudon, J. (Kraftwerk Stras- 
bourg, Fr). Energietechnik; 26: No. 3, 116-122(Mar 1976). (In 
German). 


Electric power plants, incorporating 600-Mw units, that have 
been put into tion in France during the period from 1968 to 
1975 are i . Experience gained in the operation of these 
large units is In view of future plans for the development 
of nuclear power plants due to the steep increase in the price of oil, 
these large units t the last generation of conventional power 
plants in Ghesen. Sedition associated with the turbines and supply 
pumps are discussed, along with steps taken to overcome difficulties 
associated with oil firing. 


48303 Effect of electric heating load control on the 

and transmission of electricity. Haavisto, H.; Hassi, E. (Imatran 
Voima Osakeyhtio, Helsinki, Finl). Sahko; 49: No. 11, 456-458(Nov 
1976). (in Finnish with ish abstract). 

The authors describe how through suitable control of the 
electric heating load it is possible to make savings in the construction 
of electricity generation and transmission plant and in the ting 
costs of power stations. The article gives examples of load curves for 
the whole country of Finland and off-peak heating experiments made 
by supply undertakings. It also surveys the research in progress and 
states its goals. 


48304 Economic and technical conception of the Neudorf/Wern- 
dorf steam power station. Maerzendorfer, H. (Steirischen Wasserkraft 
und Elektr, Graz, Austria). Oesterr. Z. Elektrizitaetswirtsch.; 29: No. 
11, 429-431(Nov 1976). (In German). 

This article describes the economic objectives underlying the 
conception of the Neudorf/Werndorf steam power station intended 
to operate within a mixed hydrothermal generating system. In view 
of the high demand for power in winter and the reduction in hydro 
generation during this season, it appeared necessary to add to the 
existing steam power stations a new one which lent itself to variable 
Operation and, at the same time, allowed the winter base load to be 
met in an economical manner. With domestic coal being insufficient, 
the power station has been equipped for fuel oil and natural gas 

ing. The location of the power station in the immediate vicinity of 
the Trans-Austria-Gas Line as well as tank capacity holding 200 000 
tons of fuel oil guarantee that the station can be operated in such a 
manner as to meet the demand as described above. The specific 
construction cost can be considered reasonable in view of the quality 
of the power generated. The special importance of the power station 
within the present constellation of the system is, however, due to the 
fact that it assures reliable power supply, especially to the large 
pulation center of Graz. This introductory article is followed by 

4 articles giving a detailed description of the design, construction 
and operation of the Neudorf/Werndorf __ plant and its various 
systems. It is supplemented by many diagrams and photographs. 


48305 Electric power and district heat supply in Hannover. 
Fleskes, H. (Stadtwerke Hannover A.G. (Germany, F.R.). Hauptab- 
teilung und Fernheizung); Hoffmann, R. (Stadtwerke 
Hannover A.G. (Germany, F.R.). Hauptabteilung Stromverteilung); 
Brachetti, H.E. (Technische Univ. beer (Germany, F.R.); 
Stadtwerke Hannover A.G. (Germany, F.R.). Abt. Fernheizung). 
— _ Teeeyiagen: 27: No. 1, 29-36(Jan 1977). (In German). 
; .; 9 refs. 

The activities of the Stadtwerke Hannover concerning power 
and district heat supply are — on. Graphically presented for 
the period from 1 until 1975 are the development of system 
loading, current supply, district heat connection value, and district 
poe ly within the service area. A diagram gives a survey of 110 

mains. 


48306 Cooperation of the Preussenelektra in electric power econ- 
omy with its municipal and regional partners. Keltsch, E. Ener- 
giewirtsch. Tagesfragen; 27: No. 1, 6(Jan 1977). (In German). 

Short communication only. 


48307 Gas turbine power plant control apparatus including a 
temperature reset starting control and an ignition pressure 
control system. Yannone, R.A.; Shields, J.J. (to Westinghouse Elec- 
= US Patent 4,019,315. 26 Apr 1977. Filed date 20 Jun 


A turbine power plant is provided with an industrial gas 
turbine whi h drives a generator coupled to a power system through 
a breaker. The turbine-generator plant is operated by a hybrid 
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control system having digital function capability during sequenced 
startup, synchronizing, load buildup and steady state load, and 
shutdown operations. The control system also contains monitoring 
and protective subsystems which function through all stages of 
operation, with redundancy and permissive features which maximize 
turbine availability. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 48433, 49747 


48308 (AD-A—035322) Suppression of ice ps from cooling 
ponds. McFadden, T. (Cold Regions Research and Engineering 
Lab., Hanover, N.H. (USA)). Nov 1976. 86p. (CRREI 76-435 
NTIS, PC A0S/MF AOl. 

Ice fog generated at the Eielson AFB power plant cooling 
pond contributes heavily to the total ice fog problem on the base. 
Several methods for ice fog suppression were studied and two 
techniques were tested experimentally. Experiments were also con- 
ducted to determine the magnitude of the various modes of heat 
transfer within the pond’s microclimate. Values of evaporative and 
radiative heat loss during ice fog are presented. Ice cover is shown 
to be an effective ice fog suppression technique. Monomolecular 
films are also shown to be effective and offer some unique advan- 
tages, such as ease of application and low overall cost. The heat 
normally lost to evaporation must be dissipated by other means 
during suppression. With the ice cover technique this is accom- 
plished by melting the ice cover. During suppression with monomo- 
lecular films, the heat must be dissipated by increasing radiative and 
convective losses. The simplicity of application of monomolecular 
films, along with their lower cost, combine to make this technique 
attractive; however, the lower pond temperatures and increased 
suppression effectiveness weigh heavily in favor of the ice-cover 
technique. 


ee Dry cooling of power generating stations: 
f the economic evaluation of several advanced 
study and a conceptual design and cost 
estimate. Johnson, B.M.; Allemann, R. T; Faletti, D.W.; Fryer, B.C.; 


Zaloudek, F.R. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Sep 1976. Contract EY-76-C-06-1830. 52p. Dep. NTIS, PC 
A04/MF AOl. 

Due to enhanced concern about water supplies and water use 
priorities, dry cooling systems for thermal power plants are receiv- 
ing increased consideration, even though electric power from dry- 
cooled power plants currently costs 10 to 15 percent more than 
power from wet-cooled plants. A two-year study which analyzed 
the performance of existing dry-cooled systems and which devel- 
oped economic and performance models for cost optimization of 
dry-cooled systems is reported. First, a design optimization code was 
used to compare the cost of a number of advanced 7s —. 
Then, 5 different dry/wet systems were carried throu; 
design and cost estimating. The results showed for ei p= an 
or a combination wet-an -dry cooling system, cost optimization - 
be achieved with an advanced system using ammonia as an interme- 
diate heat exchange fluid (between the turbine and the dry tower), 
and that development of the ammonia concept should procede in 
order to provide performance and reliability data for the ammonia 
system. (LCL) 


48310 (BNWL-SA—5977) Ammonia as an intermediate heat ex- 
change fluid for dry cooled towers. Allemann, R.T.; Johnson, B.M.; 
Smith, G.C. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Sep 1976. Contract E(45-1)-1830. 36p. (CONF-761093—). 
Dep. NTIS, PC A03/MF AO1. 

From Thermal power conference; Pullman, Washington, 
United States. of America (USA) (12 Oct 1976). 

The feasibility of using ammonia as an intermediate heat 
exchange fluid, ic. between the power plant and the dry cooling 
tower was studied. Information is included on the advantages and 
disadvantages of using ammonia, design criteria for such a dry 
cooling system, and a a cost projection for the compo- 
nents and overall system results showed that the ammonia heat 
exchange system could save half the cost of transporting the coolant 
as compared with a conventional indirect cooled dry system, that 
the heat exchanger cost would be 20 percent less, and the tower 
would be smaller and cheaper. The condenser/reboiler would be 
more expensive. Overall a 25 percent saving in total system capital 
cost and $500 K/yr. in operating costs are projected as compared 
with wet/dry deluge system of identical capability. Also there are no 
freezing problems with the ammonia system. It is recommended that: 
a demonstration unit be designed; performance testing on compo- 
nents be undertaken; a design optimization code for dry/wet systems 
PT eee and that a test loop be constructed and operated. 
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48311 (EPRI-NP—481(3-77)) Steam plant surface condenser 
leakage study. hy report. Ellis, W.D.; Hekking, F.J.; Lagache, 
M.P.; Mad A.M.; Madsen, A.C. (Bechtel Corp , San Francis- 
co, Calif. (U A). Mar 1977. 176p. Dep. NTIS, PC 2 A09/MF AOl. 

Results are reported of a study to determine the factors which 
affect the deterioration and subsequent leakage of main 
condenser tubes in electric power plants. Several areas related to 
condenser tube leakage, including design, materials, chemistry, oper- 
ation, and maintenance are discussed. The data on which the report 
is based was obtained through field trips to operating power stations, 
mail questionnaires, and a literature search. The field survey concen- 
trated on large fossil-fueled plants, nuclear plants, and plants having 
condensers tubed with titanium. Much emphasis was placed on 
presenting tubing failure information as a function of tubing material, 
cooling-water conditions, failure mechanisms, condenser design, and 
several other parameters. Information is also presented on the crite- 
ria for retubing condensers, and recommendations for future work 
pertaining to condensers is discussed. 


48312 Atmospheric cooling tower with dry-type heat exchangers. 
Langerock, L.F.M.L.G. (to Hamon-Sobelco S.A.). US Patent 
4,020,821. 3 May 1977. Priority date 27 Nov 1974, Luxembourg. 8p. 

An air—cooled dry-type cooling tower is described which 
has two sets of dry type heat exchange assemblies with the first set 
mounted in a vertically extending array on a circle concentric to the 
wall of the tower ho and the second set mounted ly 
horizontal and extending from the first set to the wall of tower 
housing. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 47118, 47142, 49062 


48313 (FE—2357-5) CFCC development program. Quarterly 
report, July—September 1976. (General Electric Co., Schenectady, 
N.Y. (USA). Tt Systems Programs Dept.). Oct 1976. Contract 
EX-76-C-01-2357. 59p. Dep. NTIS, PC A04/MF AOI. 

The objective of this program is to evaluate the coal fired 
combined cycle (CFCC) power plant conceptual design, of the 
pressurized fluidized bed type, = power recovery turbine and 
to conduct a prey 3 evelopment program. supporting 
development is required for evaluating the pressurized fluidized bed 
combustion concept, for developing engineering correlations to be 
used in optimizing the commercial plant _— and for evaluating 
the combustor/steam generator, the hot-gas cleanup, and advanced 

turbine materials approach for this application. Progress in the 
t three months of the CFCC development pro is reported, 
and consisted primarily “of defining commercial plant requirements 
and the initiation of other supporting technology efforts. (LCL) 


48314 General advantages of supercharged steam 
main design features, and initial operating with a steam 
generator of 340 t/h output. Adrian, F.; Mayer-Kahrweg, G. VGB 
Kraftwerkstech.; 56: No. 2, 68-74(Feb 1976). 

Combined gas turbine/steam power plants have been in exis- 
tence now since the begi of the 1930s. es in fuel data and 
the development of gas es have led to the construction of 
numerous combined-cycle units in the Federal | Republic. The various 
possibilities for combined-cycle plant are described and di fea- 
tures and initial operating experience from the combined-cyc le unit 
at Lunen power station are indicated. 


COMPONENTS 


REFER ALSO TO CITATION(S) 47111, 47333, 47334, 49116, 
49185, 49186, 49188, 49189, 49190, 49191, 49216, 49217 


(CONF-770403—1) Draft control system design, simula- 
tion and test for a high boiler. Vollmer, H.D.; 
Undrill, J.M.; Crim, H.G. Jr. (Power Technologies, Inc., Schenec- 
tady, N.Y. (USA); Potomac Electric Power Co., Washington, D.C. 
(USA)). 1977. 24p. TIC. 
From 39. annual meeting of the American Power Conference 
Chicago, Illinois, United States of America (USA) (18 Apr 1977), 
The actions taken by Potomac Electric Power Compan 
upon realization that their Chalk Point Unit 3 had a very 
fin dra for boiler implosion are described. The combination o 
draft loss boiler design, 76” HzO I.D. fan head, saeuile 
py vendor warnings, and industry problems led to this realiza- 
tion. Corrective actions included major control revisions incl 
electronic draft control, computer simulation of system by consul- 
tant, very detailed system check out, very detailed static and dynam- 
ic test procedure development, coordinated testing and model simu- 
lation, with model calibration prior to each of successively higher 
load trip tests culminating in 630 MW intentional boiler trip and 
ultimately with a high ioe trip with loss of control power. 
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48316 (CONF-770403—13) Steam generator/turbine matching at 
Public Service Indiana, Gibson Station. Leath, L.W.; Colvin, M.A.; 
Gorzegno, W.P.; Brown, J.A. (Public Service Co. of Indiana, Inc., 
Plainfield (USA); Foster Wheeler Energy Corp., Livingston, N.J. 
(USA)). 1977. 13p. Wheeler Energy Corp., Livingston, NJ. 

From 39. annual meeting of the American Power Conference; 
Chicago, Illinois, United States of America (USA) (18 Apr 1977). 

The advantages of a new integral separator start-up system 
for steam generator/turbine matching and coordination during start- 
up and shutdown operation are presented with emphasis on minimiz- 
ing turbine damage during cycling service. A description of the coal- 
fired Gibson Station units—Unit 2 designed with an external flash 
tank start-up system and Unit 1 desi with the integral separator 
start-up system—is included. A <a of operation with each 
system is made to point out the philosophy and advantages of the 
new system. Present status and future directions for fossil fuel fired 
central stations are defined insofar as cycling capability is concerned. 


48317 (EPRI-AF—445) Status of titanium blading for low-pres- 
sure steam turbines. Final report. Wood, R.A. (Battelle Columbus 
Labs., Ohio (USA)). Feb 1977. 149p. Dep. NTIS, PC A07/MF AO1. 
Titanium is of interest for blading the last stages of low- 
pressure steam turbines. It is stronger, lighter and more corrosion 
and erosion resistant than the standard “Cr steel which has been 
used for blading for many years. A possible disadvantage of titanium 
blading is its low damping capacity, which requires careful design to 
tune out resonant vibrations that might be encountered in service, 
and the use of mechanical damping using shrouds and lashing wires. 
The lower density of titanium permits longer blades to be used for 
last stage rows, which would be useful in very large units. The lower 
density of titanium also results in lower stresses on the attachment to 
discs or shafts, reducing their susceptibility to stress corrosion crack- 
ing. Because of the above attributes of titanium, a survey was 
conducted by Battelle Columbus to summarize the worldwide status 
of titanium blading in the low pressure steam turbine. It is shown 
that steam turbine makers all over the world are considering the use 
of titanium blades, particularly for larger turbines, but also for 
= size turbines because of better corrosion resistance. Titanium 
lading appears close to being introduced into production steam 
turbines, particularly in Western Europe, and the blades are in 
standard production in the Soviet Union. In the USA, titanium 
blades are being evaluated for last stage and next-to-last stage rows 
on a limited basis, and are routinely used for closing blade applica- 
tions. EPRI is using this information as guidance for R and D on 
titanium blading. A current project, RP912 with Westinghouse, is 
evaluating the corrosion fatigue resistance of Ti-6AJ-4V alloy in 
steam. 


48318 (EPRI-EL—377-SR, pp 8.17-8.40) Ranking of types of 
power system con’ in most le of occurrence. 
Davidson, J.L. Feb 1977. 

From Conference on power system planning and operations) 
future problems and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

A data evaluation study was performed to determine the 
relative ranking of the probable occurrence of first, second, and 
third contingencies in a power system, to serve as guidance to the 
planning engineer in choosing the contingencies to be studied as 
individual cases. These contingencies are treated as outages of —_ 
ic individual elements corresponding to the specific elements c 
for each case in a load flow or stability study. The power system 
elements considered were generators, line sections, breakers, buses 
and transformers. Five year historic data on outage probability data 
were collected for each of these. The probability studies showed that 
the generator outages are far and away the most important element 
to consider when comparing to the time span between outages of 
one month for a generator versus many years for a transformer, line 
section, breaker, or bus. All the results are tabulated. (LCL) 


48319 (EPRI-EL—377-SR, pp 8.41-8.48) Productive research 
for and efficient dispatching. Brabston, J.E. Jr.; 
Koen, H.R. (Middle South Services, Inc., New Orleans). Feb 1977. 

From Conference on power system = oy operations) 
future problems and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

___A power system operator needs to economically operate the 
available generating and transmission equipment on an hour-to-hour 
basis without creating serious security hazards. The critical real-time 
information required to obtain maximum efficiency from the avail- 
able system equipment is described, and the use by the operator of 
data acquisition and data processing systems is discussed. (LCL) 


48320 (FE—2465-2) Erosion study in turbomachinery affected 
by coal and ash particles: Phase 1. Interim report, August—December 
1976, Tabakoff, W. (Cincinnati Univ., Ohio (USA). Dept. of Aero- 
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8 re ing and Applied Mathematics). Dec 1976. Contract 
EX-7 1-2465. 29p. Dep. NTIS, PC A03/MF AO1. 


In many industrial and military applications the erosive action 
of high speed particles results in serious problems. Erosion has been 
pointed out as a problem in such diverse areas as gas turbines, 
nozzles, transport tubes, coal-fired boiler systems, catalytic cracking 
equipment, and others. Historically, erosion has been studied as a 
two part problem. The first part involves a determination, from the 
flow conditions, of the number, direction and velocity of the parti- 
cles striking the surface. With such information available, the second 
part of the problem involves the calculation of the surface material 
removed. These two problems have always been considered to be 
independent of one another; however, in the complicated flow fields 
existing within rotating machinery, it is questionable whether this 
assumption is valid. problem of predicting erosion in rotating 
machinery is even more complex and has not been satisfactorily 
discussed in the literature. This complexity is primarily a result of 
the fact that the particle trajectory must be traced through the flow 
field after multiple impacts. A review of the literature has been 
undertaken on the present state of knowledge relating to erosion and 
the trajectory of small particles. This survey will provide the neces- 
sary background for the study to follow. 


48321 Heat state problems for the elements in the planning 
system for large steam turbine installations. Shubenko-Shubin, L.A.; 
Pereverzev, D.A. Izv. Akad. Nauk SSSR, Energ. Transp.; No. 4, 85- 
92(1976). (In Russian). 

For the systematic planning of larger steam turbine installa- 
tions, a solution that is amenable to modern age ed capabilities is 
suggested for the problems of the heat state of the elements and 
increased mode versatility. The urgency and possibilities of such an 
approach to the solution is demonstrated on the basis of expected 
future demands for greater output efficiency and operational versa- 
tility. Fundamentals are given of mathematical models for determin- 
ing the relative elongation of the rotor for transient modes and 
optimum turbogenerator loading. A procedure is given for obtaining 
information now lacking and for increasing this information on the 
basis of the models in the models in the direction of successful 
planning and operation of larger steam turbine units. (JPRS) 


48322 Control characteristics of a power plant unit operated 
under controlled sliding pressure. Klefenz, G.; Seidel, R. (Hartmann 
and Braun AG, Minden, Ger.). VGB Kraftwerkstech.; 56: No. 2, 75- 
82(Feb 1976). 

A control concept which is optimum for a power plant unit 
operated under controlled variable pressure is described. Different 
design variants are considered and assessed and compromize figures 
are quoted for the reactance. 


48323 Experience with coatings in plants in contact with water. 
Freier, R.K.; Herms, R.; Kellenbach, R. yyy Electrici- 
taets-Werks AG). VGB Kraftwerkstech.; 56: No. 2, 98-102(Feb 1976). 

Coatings on carbon steel in water circuits have the object of 
providing economic wall strengths and at the same time ini 
decades of life. The principal coating systems, the oe Bo arm 
reactions of the components, the associated characteristics and selec- 
tion criteria from the point of view of the power station operator, 
with particular reference to the technical composition of the coating 
are discussed. In addition, operating experience is reported. 


48324 Prospects of development of tubular air preheaters for 
high-capacity steam generators. Lipets, A.U.; Lafa, Yu.I.; Kuznet- 
sova, S.M.; Krasnov, B.M.; Sotnikov, I.A.; Fedosov, A.Z.; Gureev, 
A.M.; Dimov, G.P. (Podol’sk Mash Plant, USSR). Teploenergetika 
(Moscow); No. 7, 25-29(Jul 1976). (In Russian). 

Based on a comparison of regenerative air preheaters with 
tubular air preheaters of a new design, the competitiveness of the 
latter is demonstrated. A review of the R and D work carried out by 
the Podolsk Ordzhonikidre Engineering Plant (ZiO) on tubular air 
preheaters is presented. 


48325 Analytical method of optimization of the parameters of the 
last turbine stage, given minimal energy losses with outlet velocity. 
Shubenko-Shubin, L.A.; Poznakhirev, V.F.; Antiptsev, Yu.P.; Tere- 
lin, A.A. (Acad of Sci of the Ukr SSR). Teploenergetika (Moscow); 
No. 7, 61-65(Jul 1976). (In Russian). 

An analytical method of investigation of the mathematical 
model of the thermo; ynamic process of the last of a steam 
turbine is i from the point of view of minimum energy 
losses with outlet velocity. Relations are presented ini 
optimal distribution of i 
gram is proposed, permitting evaluation of the optima! values of the 
ee or ae GD Sea 5 WHle SNE ae Wee er 
int ta. 


differently owing 
-S.; Ozerov, A.N. (Moscow Power Inst, 
Teploenergetika (Moscow); No. 7, 75-77(Jul 1976). (In Russian). 
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‘ Disturbance by an external heat flux is considered. Possibili- 
ties of i ne disturbances of the thermodynamic operating con- 
ditions in the poorly heated tubes are investigated. 


48327 Transition to joint combustion of anthracite coal and high- 
sulfur fuel oil in an 800 MW steam plant. Enyakin, Yu.P.; 
Magadeev, V.Sh.; Yudaev, V.G.; Larionov, V.F.; Linnik, A.G.; 
Drug, F.I.; Shchukin, E.V. (All-Union Inst. of Heat Engineering, 
Donetsk, USSR). Elektr. Stan.; No. 8, 10-14(Aug 1976). (In Russian). 

The combined combustion of solid and fiquid fuels in steam- 
generating installations was studied. The studies have resulted in the 
development of the following main features of the conversion of 
boilers to combined-fuel combustion: burners are reconstructed to 
assure effective combustion of both solid and liquid fuel; a portion of 
the flame operates only with dust, another portion--only with fuel 
oil; simultaneous combustion of both types should not be attempted 
due to the different combustion rates and oxygen requirements; in 
boilers with two-level and multilevel placement of burners, the solid 
fuel is burned primarily in the lower levels, the liquid fuel in the 
upper levels; burner t are alternated to minimize corrosion and 
deposition on the interior of combustion chambers; in burners with 
liquid slab removal, in order to assure the presence of a permanent 
slag film protecting the gunite surfaces, burners are alternated each 
eight hours from dust to oil and back again. The resulting corrosion 
rate of low temperature heating surfaces is four to five times less 
than when oil is burned alone. Studies are required to develop 
methods for suppression of oxides of nitrogen in combustion cham- 
bers with liquid slag removal. 


48328 Increasing the reliability of volute burners when burning 
highly reactive fuels. Ivanov, S.A.; Oslopov, O.I. Prom. Energ.; No. 
9, 21-22(Sep 1976). (In Russian). 

Burner outlet nozzles become partially burned and the sec- 
ondary air duct becomes blocked with slag when boiler units 
equipped with turbulent-type burners with a volute entry for the 
aerated mixture and secondary air are used to burn highly reactive 
fuels. Simple and inexpensive measures are suggested to increase the 
reliability of volute burners. An analysis is made of the reason for the 
fact that intense burning up of the outer nozzles of double-volute 
burners is observed in BK Z-320 boilers when burning Kuznetsk and 
Gramoteino coal, as well as clogging of the secondary air ducts. It 
was found that the maximum temperatures of the outer nozzle’s 
metal increase not in the lighting-up period, but, under ordinary 
operating conditions, during the operation of one or two dust 
conveyors. The temperature increases rapidly when a dust conveyor 
is turned on, and at this moment dust is drawn into the secondary air 
duct and it is ignited at the end of the outer nozzle. Negative 
pressure is created, giving rise to a return flow associated with the 

ressure gradient of the aerated mixture and secondary air at the 
urner’s Outlet when both flows are twisted intensely. To eliminate 
this phenomenon, it is suggested that the ignition zone be moved 
away from the burner by reducing the twist of the primary and 
secondary air, and also by opening the burner jet and recirculation 
zone. 


48329 Steam 
the 


generating system including means for reinitiating 
operation of a steam bound boiler feed pump. Norris, O.R. US 
Patent 4,019,680. 26 Apr 1977. Filed date 24 Nov 1975. 12p. 

An improved steam boiler system includes an automatic 
means for injecting cool water into a steam bound boiler feed pump. 
In a first embodiment a pressure sensitive check valve detects the 
drop of pressure in the steam bound a and in response thereto 
directs a cool water mist into the high side of the pump, thus 
reinitiating its 2. According to a second embodiment, cool 
water is sprayed into the pump in response to a drop of the water 
level in the boiler. In both embodiments, a vent line is used to bleed 
the high side of the centrifugal pump to a condensate tank in 
response to a ae | of pressure in the pump. The vent line may be 
bled through a check valve or directly through a manual valve. 
Additionally, both embodiments employ a pressure sensitive valve in 
the boiler feed line, which shuts off the pump flow to the boiler 
whenever the pressure in the boiler exceeds the pressure at the 
output of the pump. The invention has the major advantage of 
reinitiating the operation of a steam bound boiler feed pump but has 
as an important secondary advantage the ability to keep the pump 
— seals under liquid pressure, thereby preventing the packing 
rom burning up in the event that the pump becomes steam bound. 


48330 System and method for complete on line testing of a 
mechanical overspeed trip channe! associated with an electroh: 
emergency trip system for a turbine power plant. Smith, M.F.; Beh- 
ringer, F.J.; Doyle, J.R.; McFadden, D.P. (to Westinghouse Electric 
— US Patent 4,019,390. 26 Apr 1977. Filed date 22 Apr 1976. 
12p. 

. A system and method for complete on-line testing of the 
emergency trip system of a turbine power plant is disclosed. The 
mechanical trip valve and a portion of a line to drain, of the 
emergency trip system, are isolated from the remaining portions. 


The testing of the valve is permitted without an opening to drain the 
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line, which would cause a turbine trip. A three-way solenoid valve 
obstructs the line to isolate an upstream portion from a downstream 
portion while permitting introduction of fluid into the downstream 
portion at a pressure distinct from that in the isolated upstream 
portion. Pressure sensitive switches, which o suitable indica- 
tions are provided in fluid communication with both portions of the 
line to drain to sense the differential pressure therebetween upon 
operation of the solenoid valve and, subsequently, a Jiminish- 
ing of pressure in the downstream portion indicative of a successful 
test of the mechanical trip valve. 


48331 System and method for a steam turbine with 
improved control information display. Giras, T.C.; Podolsky, L. — 
Westinghouse Electric Corp.). US Patent 4,025,765. 24 May 1977. 
Filed date 10 Aug 1973. 52p. 

A steam turbine control system is described that includes an 
operator panel and a digital computer which operates the turbine 
valves through an electrohydraulic control. Turbine speed and load 
signals and valve position signals are coupled to the computer for 
use by the computer control loops in developing valve control 
signals. Two separate displays are provided on the operator panel, 
one for the speed or load reference and the other for the speed or 
load demand. Dedicated pushbuttons on the panel enable certain 
other parameters such as acceleration or load rate or valve position 
limit to be displayed in the reference display, while other pushbut- 
tons can be used to address and display in the reference or demand 
display general control system parameters. A mechanism is provided 
for entering changes into the computer for the various parameters 
and for displaying such changes in one of the displays. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 48866 


ECONOMICS 


REFER ALSO TO CITATION(S) 48883, 48924, 48977, 48987, 
48988, 48989, 48991 


48332 (EPRI-EL—377-SR, pp 1.1-1.4) Planning for the bottom 
line. Ashburn, R.E. Feb 1977. 

From Conference on power system planning and operations) 
future problems and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

An overview is presented of new concepts in electric power 
costing, or rate design, and the significance of various pricing 
approaches to power demand and utilization. (LCL) 

48333 (EPRI-EL—377-SR, pp 3.1-3.17) Load management and 
generation planning. Galloway, C.D.; Kirchmayer, L.K.; Moisan, 
R.W. Feb 1977. 

From Conference on power system p and operations) 
future problems and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 


The land management concept is developed from the perspec- 
tive of the electric utility generation planner and results of a case 
study are presented. Several key areas are suggested in which 
further investigation should enable eee to better analyze and 
exploit load management's potential benefits on generation systems. 


48334 (EPRI-EL—377-SR, pp 3.18-3.39) Load management: im- 
pacts on electric utility and i L.P.; Isaksen, 
ai, L.C.; Patmore, J.W.; Schaefer, J.C.; Mohre, D.L. Feb 
1977. 

From Conference on power system planning and operations) 
future problems and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

Load management describes any action taken by an electric 
utility to modify its loads. Load management ee to US. 
utilities are defined, the European economic justifications for load 
management are analyzed, and the near-term benefits possible by 
managing loads are determined. Evaluations of load management are 
complex, but preliminary calculations demonstrate significant short- 
term benefits. Comprehensive economic analyses are necessary to 
enw possible long-term problems, including those experienced in 

urope. 


48335 (EPRI-EL—377-SR, pp 4.1-4.8) Where should we look 
for opera Connor, A.J.; Denny, F.L,; 
Usry, F.O. Feb 1977. 
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wee oe Conference on power ~— de — fe 
roblems and research needs; H 
United +~ of America (USA) (22 Aug i976). 
In Power system p g and operations: future problems 
and research needs. 
Future problems and research in the area of power system 
of cone wich are discussed, focusing on practices and areas 
concern which appear to justify more in-depth analysis. The 
question, “Where should we look for operating-economic improve- 
ments,” is answered by considering five enhancement areas: power 
apparatus and systems; control instrumentation and equipment; appli- 
cation program input data; —— program solution algori rithms 
and operator iormance and procedures. Opinions regarding the 
costs and benefits of making improvements or enhancements are 
intended to be thought provoking and stimulate others to more 
closely analyze the relative priority of performing R and D in these 
areas. It is pointed out that although each system has different 
operating-economic objectives and —-. certain directions can 
be discerned for future R and D of benefit to the overall industry. 
48336 (EPRI-FP—422SR) Availability of fossil-fired steam 
power plants. Anson, D. (Electric Power Research Inst., Palo Alto, 
Calif. (USA)). Jun 1977. 54p. Dep. NTIS, PC A04/MF AOl. 
Fossil-fired power plants of 600 ‘MW or larger constitute a 
major proportion of the baseload capacity in the country but have 
the poorest availability record of any size eyo Two my 
aims of the EPRI Fossil Plant Performance and Reliability 
are short-term improvement of existing plant reliability, and initi- 
ation of work to eliminate current deficiencies in future plants. To 
define the problems and develop a strategy for improving the 
availability of over-600 MW fossil-fired _ the statistics com- 
E by the EEI have been analyzed, and the resulting conclusions 
ve been supplemented by meeting with utilities which rng 
— plants 4 that category. The annual availability reports 
hed by the Edison Electric Institute are based on statistics w ich 
aggregate the outage hours from specific failure causes or problem 
areas. By assigning costs to outages ($4000/hour for forced outages, 
$1000/hour for scheduled ones), the relative importance of various 
problem areas has been determined. Boiler tube failures (water tubes, 
superheater tubes), turbine blade failures, condenser problems, and 
boiler-feed pump and drive problems have the highest a impact 
among the 24 problem areas identified as either “ ” (over 
$15 million annually) or “moderately high cost” ($5 to $15 million 
annually) calculated according to the approach previously described. 
To supplement the EEI data, six regional meetings were held by 
EPRI with utility representatives directly concerned with operating 
fossil plants of over 600 MW. The informal discussions generally 
confirmed the relative importance of the problem areas, and pro- 
vided valuable information on the causes and relationships between 
problems which statistics alone could not provide. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 48048 


FUELS 


48337 How are we doing on 
Hughes, A.M. (Federal Energy freee sy a Nee 
PP 240-245 of In Focus on Alaska’s coal 1975. ‘weltt 4 
as Fairbanks, AK; University of Alaska ee 
From Conference on the focus on Alaska’s 

Alaska, United States of America (USA) (15 Oct 7) 

See CONF-7510165— 

At the end of World War II, annual coal consumption by & 
electric utility industry was about 72 million tons (about 13 
of total coal a It jumped to 391 million tons in 1 a (10 
percent of total consumption). However, while the total ton- 
—< coal used for generation of electricity have shown these 

dramatic increases, coal's relative share as a primary fuel for 
the utilities market has failed to increase, and has even declined, in 
the last decade. In 1945, 52 percent of the total kilowatt hours of 
electricity produced was generated from coal, com; to about 4 
percent from oil and 9 percent from gas. Last year, 974, coal was at 
44 percent, oil at 18 percent, gas at ees 


a Increasingly, much of the new capacity in 
or fuel, rather than = 


20 years has turned to oil or 

because of price competitiveness most recently because of air 
pollution control requirements. This decline in 

tricity generation is even more 

1974, ic power 
plants in the conti us United States. There are wide variations in 
the fuel mix used area to area through the country. In New 


England, for example, oil contributed 94 percent 93 percent ofthe 
input in 1973. In 


region (Alabama, Kentucky, Mississippi, and Tennessee). However, 
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coal is a minimal factor in the southeastern and southwestern states 
and along the west coast except for Washington. 


48338 Plans for power generation: Golden Valley Electric Associ- 
ation. Baker, A.W. (Golden Valley Electric Fairbanks, 
AK). 247-265 - In Focus on Alaska’s coal 1975. Rao, P.D.; 
= N. i 3 


Alaska, Uni' aes aeeee (USA) (15 Oct 1975). 

see CONF 1510165 —— 

The Golden Valley Electric Association (GVEA) is at 
sent building large generating units which will use petroleum as 
despite the fact that the country at large is suff | from an oil 
shortage. GVEA is doing this because, at decision- 
option promised the most power for the least money. G 
So es Saree ine eae ee are 

of generation gives promise of meeting their members needs fo: 
¢ least number of dollars. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 47246, 48300, 49748, 49793, 
49795, 49842, 50097, 50098, 50099 


> ae Utah coal for Southern California Power: 
oy O.L. (Lake Powell Research Project, 
Loew Angels (USA)). Nov 1975. Contract NSF-AEN72- 
03470-A03. Abs to. (Bull 13). NTIS, PC A05/MF A0O1. 
— Univ., Los Angeles. Inst. of Geophys- 
ics and Planetary Ph 
The establishznent of coal-fired power-plants sited outside the 
State of California for the benefit of Southern California residents 
raises a number of problems which are not entirely resolved. Issues 
considered are: (1) those from the use of Upper Colorado 
River Basin surface water in the production of energy, (2) those 
cdktay Guam Go Guasatetien of ot Guilt in Ge ant Skies Ge 
plants are sited, (3) those arising from the choices for the mode of 
transportation of the energy from the producer region to the con- 
sumer region, and (4) those arising from the socioeconomic impact 
on the producer region. 


48340 Offshore coal-fired power plants and Alaskan coal. John- 
son, G.W. (TRW Inc., Redondo Beach, CA). pp 129-138 of In Focus 
on Alaska’s coal 1975. Rao, P.D.; Wolff, E.N. (eds.). Fairbanks, AK; 
pene of Alaska (1975). 
rom Conference on the focus on Alaska’s coal; Fairbanks, 
Alaska, United States of America (USA) (15 Oct 1975). 
See CONF-7510165—. 
The idea of providing floating electric power generation 
Stations is not new. In fact, on occasions, ships have been used to 
rovide emergency power to municipalities. In recent years turbines 
_ been mounted on barges to supply power to New York City 
and a great deal of effort has been devoted to the possibility of the 
placement of nuclear reactors on offshore floating platforms. None 
=~ large plants have yet been constructed, but engineering is well 
ig for some sites and whenever the utilities choose to move ahead 
be possible to do so. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 49840 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 47236, 47237, 47238, 47240 


—— apie Effect of smoke and corrosion suppres- 
and gaseous 
Hurley, J.F.; Hersh, S. 


Final report. 
+ oo. Mar 1977. 114p. "Dep. NTI 
based fuel additives are widely used for the suppres- 
sion of visible exhaust smoke and inhibition of hot section corrosion 
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additive to control visible smoke. Test results support the conclu- 
sions that at base load the decrease in utility turbine exhaust plume 
opacity with additive injection rate is primarily due to a reduction in 
carbonaceous emission. 


48342 (PB—261066) Analysis test data for NOx control in coal- 
fired utility boilers. Final task report, Jul 1974—Oct 1975. Dykema, 
O.W. (Aeros Corp., Los — Calif. (USA). Environmental 
and Energy Conservation Div.). Oct 1976. 100p. NTIS, PC A0S/MF 


Aol 
See also report dated Jan 1975, PB—241918. 

_ . The report describes the analyses of a large quantity of 
emissions, operating conditions, and boiler configuration data from 
full-scale, multiple-burner, electric-generating boilers firing coal fuel. 
Objectives of the study include: (1) evaluation of the effects of 
combustion modifications on NOx emissions, in fundamental com- 
bustion terms; and (2) evaluation of techniques for further reductions 
in NOx emissions. The report includes the following, pertaining to 
coal-fired utility boilers: (1) discussion of the major sources of NOx 
emissions; (2) parametric investigations of the effects on NOx emis- 
sions of two-stage combustion, burners out of service, combustion air 
temperature, and excess air reduction; (3) discussion of probable 
short- and long-term hardware and operating condition modifica- 
tions likely to yield further significant reductions in NOx emission in 
coal-fired boilers; and (4) general comparisons of NOx reduction 
techniques in utility boilers firing coal, oil, and natural gas fuels. 
Boiler firing types included single-wall, opposed, and tangential 
configurations. 


48343 (PB—261289) Parametric studies of catalysts for NOx 
control from power plants. Final report, Mar 1975—Sep 
1976. Nobe, K.; Bauerle, G.L.; Wu, S.C. (California Univ., Los 
Angeles (USA)). Oct 1976. 245p. NTIS, PC Al1/MF AO1. 

The report gives results of a study of vanadia-alumina and 
iron oxide-chromium oxide-alumina catalysts for the reduction of 
NO with NHs in simulated flue gas. Optimum catalyst compositions 
were 15% V20s on AkOs and 10% Fe-Cr oxides on Al,O; with an 
Fe/Cr ratio of 1/9, ——— Both catalysts were selective for 
the reduction of NO to N2 in the presence of O2. Both were shown 
to be sulfur-resistant during total periods of operation of 648 h for 
V20s and 1052 h for Fe-Cr in the presence of SOx. Typical conver- 
sion levels for V2O; and Fe-Cr catalysts operating at 400°C in 
simulated flue gas containing 1000 ppm NO, 1000 ppm NHs, in the 

resence of SOx, were about 90 and 80%, respectively, at 20,000 per 

our space velocity. Rate expressions for both catalysts have been 
developed for design use. A tabulation of recent publications in the 
field of NOx catalysis (particularly selective reduction with NHs) is 
presented. 


48344 Output limit of an electric power station with respect to air 
contamination by oxides of sulfur and nitrogen. Popov. A.I. (Saratov 
Polytechnic Inst., USSR); Tyapchenko, V.K. Izv. Vyssh. Uchebn. 
Zaved., Energ.; No. 8, 57-62(1976). (In Russian). 

From the point of view of the contamination of the atmo- 
sphere by oxides of sulfur and nitrogen during the burning of sulfur- 
and high-sulfur fuel oils, formulas for determining the output power 
limit of thermal electric power plants using organic fuel are present- 
ed. The formulas account for the total effect of the various compo- 
nents, qualitative indices of the fuel and specific characteristics of the 
region in which the power station is sited. Calculations show that, in 
the majority of cases, at large thermal electric power plants exhaust 
stacks 250 m and 350 m high do not satisfy the requirements for 

rotecting the surrounding atmosphere from contamination. In 
ture plans the stacks will have to be at least 500 m high. 


48345 Status of gas turbine power plants with regard to nitric 
oxide emission of power systems using fossil fuels. Kaiser, E. (Tech 
Univ, Dresden, E Ger). Energietechnik; 26: No. 3, 132-134(Mar 
1976). (In German). 

Compared to internal-combustion engines and steam gener- 
ators, the NOSsub x$ concentration in gas turbine flue = is 
among the lowest. However, due to the highest specific flue gas 

uantity, the emissions corresponding to fuel energy are as high as 

ose in steam generators. Test data of two gas turbines without heat 
exchangers are presented for three types of fuel. Steps taken to 
reduce NO$sub x$ are discussed. 16 refs. 


48346 Reduction of pollutants in gaseous hydrocarbon combus- 
tion La Haye, P.G. (to Aqua-Chem, Inc.). US Patent 
4,021,191. 3 May 1977. Filed date 5 Mar 1975. 10p. 

Fuel and less than the amount of air for stoichiometric 
combustion are injected into a combustion chamber so that the fuel 
rich mixture burns as a core in the combustion chamber. The balance 
of the air for substantially stoichiometric combustion is injected 
coaxially and rotationally as a sheath or vortex which surrounds the 
core. Where the core is hot and rich, there is little mixing of the 
sheath air and core gases and the available oxygen combines prefer- 
entially with fuel components other than nitrogen so that little 
nitrogen oxides are produced. After some heat is extracted from the 
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gases in the core, more complete mixing of the sheath air and 
gases occurs. Under these and cool combustion iti 
production of nitrogen oxides is also unsubstantial. Means for mixi 
the gas streams may be disposed adjacent the exit end of 
combustion chamber when necessary to promote turbulence 
further mixing of the air and hot gases for bringing about 
combustion of any residual combustibles. In the larger com! 
systems within long furnaces means of promoting turbulence ma 
not be required to complete combustion. 


48347 Apparatus for sulfur dioxide from stack gases. 
Field, E.L.; Lamantia, C.R.; Lunt, R.R.; Oberholtzer, J.E.; Valen- 
tine, J.R. (to Combustion Equipment Associates, Inc.). US Patent 
4,021,202. 3 May 1977. Filed date 28 Jan 1976. 8p. 

A method and A for removing sulfur dioxide from 
stack gases are described. The stack gases are scrubbed with an 
ee ining one or more alkali metal compounds 
which react to form the bisulfite, sulfite and sulfate salts of the i 
metal. The spent absorbent liquid effluent is then treated wi! 
calcium compounds in at least two —- reaction 
conditions of ion concentration and of the first 
maintained to favor the precipitation of calcium sulfate i 
ence of SO3*" ions. In the s ing reaction stages the 
tion of the desired amount of SO3* ions is carried o' 
calcium sulfite. The resulting compound of calcium with 
sulfate (which may in part be in the form of mixed crystals) 
removed and the regenerated liquid is recycled. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 48357 


48348 (NP—22024) California Energy Commission biennial 
report. Power plant siting report: Facility Siting Division. Brown, B.; 
Oliva, S.; Beutenmuller, B.; Eiter, S.; Diamond, E.; Greene, V. 
(California Energy Resources Conservation and 

mission, Sacramento (USA)). Nov 1976. 43p. 

Conservation and Development issi to. 

Section 25309(d) of the California Public Resources Code 
requires that the Commission prepare a list, to include maps, of 
existing electrical power generating sites. This list and a _— the 
sites are included. Both items have been prepared from a file 
maintained on each of the generating plants. For example, the map 
was generated by computer using longitude and latitude coordinates 
from the file. The sources used in the compilation of this file include 
Federal Power Commission Annual Reports, Public Utilities Com- 
mission G.O. 131 rts, Utility Submittals to the California Energy 
Commission, U.S. logical Survey Data, and various California 
State Agencies. The information ted represents the most cur- 
rent information to date but will require periodic updating and 
revisions. The information is believed reliable and accurate; howev- 
er, no warranty to that effect is —— or implied. The material 
contained within the file is provided for informational purposes only. 


POWER TRANSMISSION AND DISTRIBUTION 


REFER ALSO TO CITATION(S) 48295, 48296, 48297, 48823, 
48927, 48996 


48349 (AD-A—035292) A _ user-oriented power distribution 
system analysis program. Underwood, J.A. Jr. (Air Force Inst. of 
Tech., Wright-Patterson AFB, Ohio (USA). School of Engineering). 
Dec = 258p. (GE/EE—76-43). NTIS, PC A12/MF A0I1. 
esis. 

A revision of a digital computer program written to perform 
a load flow and/or short circuit analysis of a power distribution 
system is presented. The program has been named Power Distribu- 
tion System Analysis Program (PDSAP). The program capacity is 
250 buses and 500 line elements, with 250 of the line elements being 
transformers. Input routines accept data as impedances (ohms or per- 
unit), or as descriptive information such as wire size, length, or 
transformer ratings. For descriptive data, the program uses pre- 
calculated approximations to derive the impedance values for the 
various due to neutral conductors in the system. The load flow 
routine uses the fast-decoupled Newton-Raphson technique and has 
the capability of changing loads to it load growth within the 
system. The short circuit routine yzes systems in 50 bus groups, 
simulating various types of faults for each bus. Bus voltages and line 
currents in the system are calculated for each simulated fault. 


48350 (EPRI-EL—377-SR, pp 2.23-2.36) Transmission system 
| cca to be solved in the next few years. Walraven, R.G. 
From Conference on power system plannin, . and tions) 
future senna and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 
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In Power system planning and operations: future problems 
and research needs. 


Four problems which c power transmission system 


hallenge 
lanners and which must be solved in the near future are discussed. 


Pelee rye By hy 
y short-circuit currents; and ve cost of yon power 
ng nce pe it cost of improved system reliability, i.e., risk analy- 
ss and cost benefit analyses related to transmission systems relabl- 
ity 


po all (EPRI-EL—377-SR, pp 5.32-5.51) Computer-aided trans- 
mission planning. Tinney, W.F. ville Power Administration, 
rain OR). Feb 197. ae 
rom Conference on power om 6 p picaing oot ns 

tre sabtens and research needs; an 
United tates of America (USA) rw ae 1976). 

In Power system planning and operations: future problems 
and research needs. 

Power transmission planning mean scheduling by years when 
and where to add whatever transmission facilities are needed to 
reliably and economically transmit power from planned generation 
plants to the expected loads. The transmission planning problem is 
described, complications which must be considered in developing 
better computer aids for transmission planning are reviewed, and 
research and development work which would improve computer- 
aided planning is suggested. (LCL) 


48352 (EPRI-TD—232) Modeling technology for bundled power 
transmission lines. Final Ss McConnell, K.G. (Iowa State Univ. 
of Science and Technology, Ames 


(USA). Research 
Inst.). Aug 1976. ta. Dep. NTIS, PC A07/MF AOl1. 

The effect of twisting bundled power lines was 
eeed cn cas Ge a ea tes canoe rt 
rotations that would minimize the aerodynamic interaction of con- 
ductors within the bundle. The aerodynamic wake is responsible for 
sustaining a troublesome form of conductor vibration known as 
subconductor oscillation. This oscillation wears the conductors and 
results in mechanical failure. The roe pur of gg | 
conductor materials were measured along wi e p 
commonly used conductors. The test methods employ 
measurements are described. Models of the bundled seeded ‘ines 
based upon engineering similitude considerations were built and 
tested for behavior during twisting. Even tho an actual twisted 
prototype system was not available, analysis of the 32 models built 
suggests that bundle behavior is adequately ate k wt for engineering 

purposes. Favorable end support rotations for two, three, and four 
conductor bundles are enumerated along with detailed mechanical 
re of nine commonly used conductors and 60 model materi- 


48353 (SAND—77-0158) + | propagation constraints 
on microwave power transmission. Brown, W.D. (Sandia Labs., Albu- 
uerque, N. Mex. (U (USA)). — 1977. Contract EY-76-C-04-0789. 22p. 
Dep. NTIS, PC A02/MF Ai 
The restrictions imposed by breakdown of the air and by 
ionospheric, gaseous, and hydrometeor attenuation on the power 
flux of microwaves that can be transmitted through the atmosphere 
are examined. ee ert cea se Oe See Se 
transmitted are presented for CW signals and for with 
pulse widths equal to.0.05, 04, 1.0°and and 3.0 on lee aes 
calculated fur altitudes from sea to about 100 km and 
for microwave frequencies of 0.3, 1, and’ 3 30 GHz. The maximum 
transmittable power flux increases with increasing microwave fre- 
Selee S tages Se pea eee egeniion Cine Be CW apertion, 
and increases with decreasing pulse duration. The incremental at- 
tenuation of microwaves ee ey ting through the ionosphere as a 
function of altitude is presen to Vien 1 oe Since ionos- 
pheric attenuation is proportional to juency it is significant 
only at frequencies below about 100 MHz. Attenuation resulting 
from propagation through rain js presented es a function of frequese 
cy, rain intensity, and elevation angle. Rain attenuation, which 
increases rapidly with frequency and rain rate, can severely 
microwave propagation at frequencies higher than about 10 GHz. 
Microwaves at these frequencies can also suffer attenuation as a 
result of absorption of atmospheric gases. 


48354 SS ee ee ee (Central Elec- 
—_ Generating Board, London =. 487-505 of In of 
Loin Blair, I.M.; J D.; Van Horn, A.J. (eds.). 

ord, NY; Pergamon Press ine. (1976) 

Some features of the power transmission system in the United 
Kingdom are described in detail. After the 
technical, — ne sae 
lines, substations, and their fittings— i 
pn Ah ames quali Uittes. Than an in the UK will soon 
— use oO} voltage. venturous proposals made 

to make better use of the power system is to utilize a fusion reactor 
to induce a laser action to extract the energy, use of kinetic energy 
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of electrons, or the use of microwaves. More short-term advances 
are being made on visual impact (bury or beautify the lines), plastic 
insulators with a fiberglass core, better electrical insulation (laminat- 
ed tape with paper), —— cables, superconducting cables, 
and switchgear using SF¢ as the blast gas. Using vacuum as an arc- 
interrupting medium is a possibility being investigated. (MCW) 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 48318, 48319 


48355 (CONF-770403—5) Investigation of electric fields of EHV 
substations. Sebo, S.A.; Caldecott, R. (Ohio State Univ., Columbus 
(EAR, 1977. 21p. TIC. 

rom 39. annual meeting of the American Power Conference; 
Chieap 5, Minos United States of America (USA) (18 Apr "1977. 

Hz and 24-kHz capacitive and monopole probes and test 
ing je. ues were developed for full-scale and model ground level 
electric field measurements for EHV substations. A model 
of an existing 345-kV substation was ed and built. The model 
was ener, using a three phase 24- regulated source. Com- 
parison of corresponding test points shows that the agreement be- 
tween substation and model measurements is . Large amounts 
of model test data can be taken in a short time. Energi scale 
models can be used in a substation design tool so that electric 
field ee ee oe eae and, if necessary, . A successful and 

useful predictive tool has been developed that can handle the three- 

dimensional complex substation electric fields. Further development 
will result in a widely available and flexible analog design tool. 


48356 (EPRI-EL—377-SR, pp 2.7-2.22) Real problems of cen- 
tralized control in the Federal Columbia River Power System. Benson, 
A.R.; Thurein, 1.P. (Bonneville Power Administration, Portland, 
OR): . + idl inet 
rom erence on power system insing ont se ag 
future problems and research needs; Henniker, i 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

Some of the changes, problems, and aan brought about 
by the use of computer systems in the dispatching and operation of 
power transmission systems and specifically in the Bonneville Power 
Administration system are discussed, and the impact on system 
control and operation due to increasing concern about system reli- 
ability is assessed. (LCL) 


48357 (EPRI-EL—377-SR, pp 5.5-5.31) Some aspects of trans- 
mission system planning and design in large developing countries. de 
Mello, | Feb 1977. 


From Conference on power ages pl sage mn 


future —— and research needs; H 
United States of America (USA) (22 Aug i970." 
and operations: future problems 


In Power system planning 
and research needs. 

Certain problems that can arise in generation/transmission 
systems in large ne oonnte such as Brazil, Mexico, and 
Venezuela are disc problems are related to the geo- 
graphic disposition of generation and loads. Although more likely to 
be encountered in rapidly developing nations endowed with wide 
spaces and h natural resources, they may also begin to occur in 
well-devel nations such as the USA due to changing economic 
factors and ecological constraints which may affect size, type, and 
location of new energy sources. 

48358 (EPRI-EL—377-SR, pal 6.1-6.30) Research ) eomerenties 
in the control of bulk power and energy transfers on 
systems. Cohn, N. Feb 1977. 

From Conference on power om pl ) 
future Bates of and research needs; H 2 
United States of America (USA) (22 a i970. 

In Power system planning and operations: future problems 
- = ible h the 
possible research opportunities in power systems 
control field, specifically in the area of bulk power and energy 
transfer controls, and related matters of frequency regulation and 
time deviation correction are discussed. (LCL) 
48359 (EPRI-EL—377-SR, ,Pp 6.31-6.41) System planning and 
= “can the Twain meet”. LeBlanc, D.J.; Iveson, R.H. Feb 

From Conference on power —- and 
future lems and wot apie ae Rew Hecapakire 
United States of America (USA) a JR, 1976). 

In Power system planning and future problems 
and research needs. 

Past experiences of the New York Power Pool in planning 
and power i paceman systems and future requirements in 
both the pi ting areas are described. The 
of using p tity 
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parametric analyses of systems performance and for computer-aided 
design of transmission systems are discussed. (LCL) 


48360 (EPRI-EL—377-SR, pp 6.42-6.66) Long range view of 
stability studies. Fouad, A.A. (Iowa State Univ. of Science and 
Tech., ny Feb 1977. 

From Conference on power system planning and operations) 

-_s roblems and research needs; Henniker, New Hampshire, 
United tates of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

Large interconnected power networks have exhibited dynam- 
ic behavior that differs from those of the closely-knit smaller net- 
works of the past. New problems appeared that caused considerable 
concern to the electric power industry. To deal with these problems, 
the power system engineer has sought improved analytical tools. 
Since the 1960's, the major efffort of the industry has been devoted 
to the improvement of the system models and the development of 

pang 4 programs that analyze the power system dynamic behav- 
ith the help of these programs, system planning and desi 
por the or remedial actions under dynamic and transient condi- 
tions have been implemented. This phase of the industry's effort is 
expected to result, in the near future, in a com ones simulation 
—- (off-line) of the power system dynamic behavior for up to 
minute durations following a disturbance. In taking a long range 
view of the power system's dynamic behavior, an attempt is made to 
identify future problems that are likely to emerge from trends that 
are presently detected. These trends suggest certain needs: to deal 
with the extended transient following an initial disturbance; to 
develop simplified models that are approximately valid for different 
dynamic periods; to formulate the dynamic problem in a manner that 
rt earn useful to the system operator; and to relate the dynamic 
vior of the interconnected system to the dynamic behavior of 
the component power networks. Some approaches are suggested to 
deal with these issues. 


48361 (EPRI-EL—377-SR, pp 7.33-7.50) Evolution of power 
— planning in the western United States. Hunkins, H.D. Feb 

From Conference on power system planning and operations) 
future problems and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power — planning and operations: future problems 
and research needs. 

Events in the evolution of the 230- 345-, and 500-kV power 
transmission systems - the Western USA are related. The present 
transmission system and problems in its performance and automation 
are described. The a for electric power research on existing 
problems, long-range problems, and basic research for planning and 
control are discussed. (LCL) 


48362 (EPRI-EL—428(Vol.1)) Development of extruded dielec- 
tric transmission cables rated 138 kV, 230 kV, and 345 
kV. Final report. Volume I. Bahder, G.; Bopp, L.A.; Eager, G.S.; 
Lukac, R.G.; Schmidt, G.A.; Silver, D.A.; Katz, C. (General Cable 
Corp., Union, N.J. (USA)). May 1977. Contract EX-76-C-01-1827. 
205p. Dep. NTIS, PC A10/MF AO1. 

Results are presented of investigations made to develop tech- 
nology required to manufacture chemically crosslinked polyethyl- 
ene-insulated power cables in the ac ae range 138 to 345 kV and 
having insulation thicknesses approximately equal to oil impregnated 
paper insulated cables. After giving an account of the State of the 
Art at the initiation of the project, the conceptual design of the new 
processing system is described. und studies are presented 

miniature cable models to demonstrate the effect on ac voltage 
breakdown si of irregularities at the conductor shield, con- 
taminants in the insulation and the source of the insulation. A pilot 
extrusion line consisting of a compound purification system and 
equipment to manufacture full-size cables up to 345 kV rating is 
described. This equipment incorporates technological improvements 
which minimize the causes for low dielectric breakdown. The pro- 
cess technology developed for the operation of this equipment also is 
described. Full-size model cables having 230 mils (5.8 mm) insulation 
thickness were manufactured in the pilot line. Data taken on these 
cables provided short time voltage breakdown average stresses in 
excess of 800 V/mil (32 kV/mm) demonstrating the effectiveness of 
the system and confirming that the technology is feasible for manu- 
facture of cross-linked polyethylene-insulated cables rated 138, 230 
and 345 kV, having insulation thicknesses of 500 mils (12.7 mm), 760 
mils (19.3 mm) and 1050 mils (26.7 mm), respectively. 


— (NP—21973) Generating capacity reliability concepts. Bil- 
ton, R. (PowerComp Associates Ltd., Saskatoon, Saskatchewan 
(Canada 26 Jul 1976. P 2p. Dep. NTIS (Us Sales Only), PC A02/ 


_ = basic elements in power system planning are determina- 
tion of how much generatin; he ones is required to give reasonable 
assurance of supplying the load demand and providing a transmis- 
sion network to convey the power generated to the customer. The 
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system load must be supplied as economically as possible with 
reasonable level of continuity and quality. Methods ts used to ter 
the combined reliability of both the and transmission 
sectors of power systems are discussed. fLcL) 


DC SYSTEMS 


48364 (CONF-770403—11) hvdc transmission assessment. Shah, 
K.R.; Griffard, W.F.; Denbrock, F.A. (Gilbert/Commonwealth, 
Jackson, Mich. (USA)). 1977. 22p. TIC. 
From 39. annual of the American Power Conference; 
Chicago, Illinois, United States of America (USA) (It (18 ee in tose, oo 
Since the rebirth of hvdc transmission in Europe 
long distance underwater application, there are more than 20 ies 
systems totalling about 15, ity i 
operation or construction thro! 
hvdc systems, in terms of av ility 
improving rapidly with the advent of solid-state valves. Applications 
of hvdc systems for power transmission over long distances using 
either overhead lines or underground/underwater cables, 
nous links, enhancement of s stability and reduction of short 
circuit duty are foreseen for the future. pale 4 efforts in compact 
de terminals, higher ratings of converter valves, reliable controls, 
as prota) and environmental _— of hvdc transmission 
ines wi ance increased acceptance improve a per- 
formance of hvdc systems in existing ac networks. The evolution of 
hvde systems is discussed, major factors responsible for the utiliza- 
tion of hvdc transmission technology throughout the world are 
identified and its future in the USA is forecast. 


48365 } pencil Fs High voltage research 
strengths of gaseous and liquid insulators). Fourth 
period ending March 31, 1977. 


Pai, R.Y.; Pace, M.O.; Mathis, R.A.; Bouldin, Dw. (Oak Ridge 
National Lab., Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 
48p. Dep. NTIS, PC A04/MF AOI. 
e dc breakdown strengths of GiFu 
sae er ne ter CrFis (perfluoroheptene-1), and C,Fe 
exafluorobutadiene) have been found to be superior to SF. by a 
factor of 2.1, 1.2, and 1.4, respectively. Electron attachment rates 
and cross’ sections have for CeFio 


(perfluorocyclohexene) and C.Fi2 apne ee lg Br 


and were found to be very large to energies of ~ 1 ¢€ 

correlate nicely with the superior breakdown 

systems which are more than twice that of SFs. The dc breakdown 
voltage, V/sub s/, for c-C,Fs, iso-C,Fs, and SFs was extended to 
higher voltages (to 300 kV). For the former two eg V/sub 
s/ obeys Paschen’s law, but it deviates from it for SFs. Mixtures of 
our best dielectric fluorocarbon gases such as C,F¢ and c-C,Fs with 
Ne do not show a “saturation” effect as does SF. and exhibit a 
synergistic behavior. Very importantly, the direct effect of the 
inelastic scattering properties of the via low-lying (~ 1 to 4 eV) 
negative ion resonances on its breakdown strength has been demon- 
strated. Construction of a new high pressure, high voltage, variable 
temperature test chamber continued. Fabrication of whe pen elec- 
trodes of variable degree of surface roughness, material composition 
and radius for applied testing has been oon oe The results of the 
first phase of our diverter studies are 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 48363 


(EPRI-EL—402) Superconducting cable system. Final 
beens Volume II. Meyerhof, R.; Morihara, H. (Union Carbide 
Corp., Tonawanda, N.Y. (USA). Linde Div.; Union Carbide Corp., 
Tarrytown, N.Y. (USA). Linde Div.). yA 1977. Contract EX-76-C- 
01-1420. 8ip. Dep. NTIS, PC A0S/MF 

This appendix to a final Amey _ the ——— of a 
superconducting cable system details the design concept and proto- 
type testing of the cryogenic envelope and the selection, perfor- 
mance, maintenance, and cost of the helium refrigeration equipment. 
(LCL) 


— (EPRI-EL—402(Vol.1)) Superconducting cable system. 

Final report. Meyerhoff, R.; Morihara, H. (Union Carbide Corp., 
Tonawanda, N.Y. (USA). Linde Div.; Union Carbide , Tarry- 
town, N.Y. (USA). Linde Div.). May 1977. Contract EX-76-C-01- 
1420. 468p. Dep. NTIS, PC A20/MF A0O1. 

In the opinion of EPRI and ERDA this 46 month program to 
develop an ac superconducting power transmission line was unsuc- 
cessful in meeting most of its specific objectives. The technical and 
economic problems pursued are outlined. Unforeseen difficulties 
were encountered with power losses in the superconductor, eddy 
current losses, and heat leak. Fault current testing was never at- 
tempted. Major dielectric lems were encountered prevent preventing 

ee 38 kV. Ac loss data on small samples o 
ectroplated niobium and a preliminary cost estimate by the con- 
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tractor indicated that this type of cable system might be attractive 
for moving large blocks of power if an overall system could be 
developed that would meet utility system needs. Based on R and D 
to date, a conceptual design was generated for the rigid conductor, 
rigid cryogenic enclosure, helium-spacer insulated superconducting 
cable system. The design parameter values that are reported and the 
cost estimate represent values that the contractor believes could be 
achieved with continued development; they are based on the results 
of full-scale laboratory tests or extrapolatiohs from smaller scale 
laboratory tests. None of these values have been demonstrated to be 
valid in a full-scale rated power test. The test data on the voltage 
withstand of the dielectric spacers in pressurized liquid helium were 
unacceptably low, a factor of 3 to 4 below the anticipated value. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 48311, 48891, 48905 


48368 ey nuclear power plants. 
Schiffer, M. (comp.). (Kernforsch Juelich G.m.b.H. (Ger- 
many, . R. R.)). hy: F976. 539p. (CO) 139—). 
Indo-German seminar bi operation of nuclear 1a 
oT Sach German, Federal Republic of (F.R. Germany) (29 
Separate abstracts have been prepared for each of the individ- 
ual papers included. 


48369 Target scale of nuclear power generation. Essence of 
report of JAIF Committee on revision of target scale of nuclear power 
development. At. Jpn.; 20: No. 1, pl.) p. 1-26(Jan 1976). 

In the present report, thorough-going examination is made of 
restrictive factors in nuclear — development with special em- 
phasis placed on quantitative yses of social, technological and 
economic parameters. The contents pinpointing problems and pre- 
senting countermeasures should enable the manufacturing and power 
supplying industries to set definite goals and see the way to fulfil- 
ment of their plans. In setting the target of nuclear power devel 
ment, the installed capacity in 1985 is 49,000 MW and in 1990 90, 
MW, the ratios in total power generation being 34.4% and 47.2% 
respectively. Described are the development scale and the condi- 
tions, and siting, safety and public acceptance. 


48370 Operators’ training programme for nuclear power plant 
personnel including training with the nuclear power plant simulator. 
Loehle, H. (Neckarwerke ee 

(Germany, F.R.)). VGB Kraftwerkstech.; 56: No. 12, Sis-ts0ben 
1976). = German). 

1 


The GB and KWS training programme will soon be su 
mented in the field of power stations ru a new simulator center. 
training possibilities are explained, and practical ——— show how 
training times for nuclear power ape personnel may be shortened in 
Se ee training standard and leaving 
open possibilities for further training. 


48371 Operating US power reactors. Cottrell, W.B. (comp.). 
Nucl. wr ¢ 18: No. 4, 527-532(1977). 

A tabulation is presented of salient information about 
ing power reactors. The operating parameters include unit availabil- 
ity, unit capacity, and forced outage rate. 


48372 Present status and future prospects for suppliers of nuclear 
er Allones, R.N. Nucl. Eng. Int.; 22: No. 252, 42-46(Jan 

The or; of the nuclear industry in Spain and the 
legislation which controls its operation are briefly described. It is 
seen pat ei pa 
tion sp SanaEEnS any industrial organisation alternatives 


48373 Unique large scale N: “anh built in 
three years. Nucl. Eng. Int.; 22: Ne 2 252, 46-48(Jan 1 

The national nuclear plant man complex of Equipos 
Nucleares SA near San is described details are given of 
the equipment and facilities available for the fabrication of 


pressure 
vanes Sole Shien Quemeatns, Tie manufacturing programme of the 


power stations to full responsibility. Brief details are given of the 
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architect engineer companies and specialised consultants and their 
projects. 


48375 Rapid demand growth with a special incentive to go nucle- 
ar. Costa, J.O. (Ministerio de Industria, Madrid (Spain). Direccion 
General de la Energia). Nucl. Eng. Int.; 22: No. 252, 39-41(Jan 1977). 

The S nuclear power programme is reviewed, and 
existing and planned nuclear power plants are listed. 


48376 Principles and trends of nuclear exports from the U.S.A. 

Patermann, C. (Botschaft der Bun ublik gg Wash- 

i970, da D.C. noo Atomwirtsch., Atomtech.; 22: No. 2, 68-72(Feb 
German 


The ‘Atoms for Peace’ Program marked the beginning of 
worldwide utilization of nuclear energy oe for peaceful purposes and of 
an unparalleled cooperation beyond all national frontiers, even 
across the Iron Curtain. The United States was the sponsor, and has 
remained the prime mover, of the expanding development of nuclear 
power and its associated areas, such as radiation protection and le; 
problems. The efforts taken to prevent the abuse of nuclear fuels for 
non-peaceful purposes crystallized around the IAEA's Non-Prolif- 
eration Program and ay corresponding safeguards ents con- 
cluded with the Agency, to which even some countries subordinated 
themselves with s; ic projects which are not signatories to the 
NPT. Until approximately two years ago, the United States was 
satisfied if countries receiving nuclear exports expressed their will- 
ingness to agree to international safe controls. However, as a 
consequence of various nuclear exports from other industri 
countries, such as the Federal Republic and France, a trend became 
apparent in the U.S. which led to interventions against these nuclear 
exports. In 1976, finally, this attitude brought about a re-orientation 
of U.S. nuclear policy, both within the United States and vis-a-vis 
third countries. 

48377 Construction progress. Reports from world nuclear 
station sites. Nucl. Eng. Int.; 22: No. 254, 57-65(Mar 1977). 

Brief accounts are given of the progress made on construction 
at — a lant sites around the world, i.e. in Argentina, 
Canada, Fi 2. Sean, German Federal Republic, India, Italy, 
Japan, Spain, U UK. and USA. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 47771, 48534, 48535, 48563, 
48649, 48676, 48716, 48717, 48718, 48719, 48725, 48726, 48728, 
48729, 48737, 48749, 48750, 48751, 48769, 48783, 48790, 48797, 
48799, 48802, 48803, 48809 


48378 (EPRI-NP—128) Two-phase pump performance program 
preliminary test plan. Key phase report. Kennedy, W.G.; Jacob, M.C.; 
Shuckerow, J.R. (Combustion Inc., Windsor, Conn. 
(USA)). Sep 1975. 146p. Dep. NTIS, PC A07/MF A01. 

. a a & & of power reactors is that 
sufficient — capability be to keep fuel element clad 
temperatures below specified ~~ even for a postulated break in 
oy coolant loop components such as the main recirculation 

loop pipe. Therefore, it is necessary to be able to predict reactor 
system performance in such a loss-of-coolant accident (LOCA) and 
to evaluate accident preventing and/or mitigating steps in the design 
of he system. As a part of the contin effort for improving and 
advancing safety technology, the C-E/EPRI Two-Phase Pump Per- 
formance Project is designed to provide basic data on the reactor 
coolant recirculation pump formance under two-phase flow 
LOCA conditions. Present pump analytical models generally in use 
for LOCA calculations employ homologous flow relationships to 
derive head and torque behavior in the two-phase flow regimes, and 
an empirical head degradation See Ses Se Se epee 
information is generally used. This project is aimed at — 
sufficient —— pon a two-phase em 
improve presently ytical modeling. Pum coaueeas 
characteristics will also be examined. 

48379 (EPRI-NP—380-SR) Power reactor pressure vessel 
benchmarks: an overview. Rahn, F.J. (Electric Power Research Inst., 
— Alto, Calif. (USA)). Apr 1977. 40p. Dep. NTIS, PC A03/MF 

deat Umktcetis tor mao ts enteomeation te semaine 
calculational benchmarks for use in ico 
embrittlement effects in the pressure vessels of 
power reactors. The requirements of such benc 
tion to pressure are stated. Recent dh we in 

and passive neutron detectors sensitive in the ranges 
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importance to embrittlement studies are summarized and recommen- 
dations for improvements in the benchmark are made. 


48380 (GA-A—14302) Dresden 1 Plutonium Recycle Program 
ge January 1, 1976—June 30, 1976. Wan, M.Y. (General Atomic 

, San Dice, Calif. (USA)). Jan 1977. Contract EY-76-C-02-2210. 
oy. a 15). Dep. NTIS, PC A02/MF AO01. 

This report on the Dresden | Plutonium Recycle Demonstra- 
tion Program covers the period from January 1, 1976 through June 
30, 1976. Included are a summary of reactor operations, power and 

— histories for each mixed-oxide assembly, and the plans and 
edule for the remainder of the program. 


48381 (ORNL/NUREG/TM—101) Summary of ORNL investi- 
gation of in-core vibrations in BWR-4s. Fry, D.N.; Kryter, R.C.; 
Mathis, M.V.; Mott, J.E.; Robinson, J.C. (Oak Ridge National Lab., 
Tenn. (USA)). 25 Mar 1977. Contract W-7405-ENG- 26;NRC- INA- 
40-544-75. 34p. Dep. NTIS, PC A03/MF AO1. 

This report describes the use of noise analysis to investigate 
in-core instrument tube vibrations in BWR-4 reactors. Neutron noise 
signals from in-core fission chambers and acoustic noise signals from 
externally mounted accelerometers were used in these studies. The 
results show that neutron noise can be used to detect vibration and, 
more importantly, —_ rao | of instrument tubes against adjacent 
fuel channel boxes. Ex y mounted accelerometers detect im- 
cas but not rubbing of instrument tubes against fuel channel 

xes. Accelerometers can monitor impacting only on the particular 
instrument tube where the accelerometer is mounted. Surveillance 
for instrument tube impacts can be accomplished using standard 
BWR-4 in-core power range neutron flux detectors at all instrument 
tube locations containing these detectors. Ex-vessel accelerometers 
can then be used to monitor instrument tubes that lack power range 
neutron flux detectors. However, noise on axial flux profiles ob- 
tained with movable in-core detectors is not a reliable indicator of 
impacting, because the recorder used to plot the flux profiles does 
not respond adequately to the noise frequency generated by impact- 
ing. 
48382 (ORNL/TM—S5880) KWIKPLAN: a computer program 
for projecting the annual requirements of nuclear fuel cycle operations. 
Salmon, R.; Kee, C.W. (Oak Ridge National Lab., Tenn. (USA)). 
— 1977. Contract W-7405-ENG-26. 62p. Dep. NTIS, PC A04/MF 

The computer code KWIKPLAN was written to facilitate 
the calculation of projected nuclear fuel cycle activities. Using given 
projections of power generation, the code calculates annual require- 
ments for fuel fabrication, fuel reprocessing, uranium mining, and 
plutonium use and production. The code uses installed capacity 
projections and mass flow data for six types of reactors to calculate 
projected fuel cycle activities and inventories. It calculates fissile 
uranium and plutonium flows and inventories after allowing for an 
economy with limited reprocessing capacity and a backlog of unre- 
processed fuel. All calculations are made on a quarterly basis; 
printed and punched output of the projected fuel cycle activities are 
made on an annual basis. Since the punched information is used in 
another code to determine waste inventories, the code punches a 
table from which the effective average burnup can be calculated for 
the fuel being reprocessed 


48383 (ORNL/TM—S912) Analysis of ultrasonic inspection 
data for 1 Reactor Nozzle N-2B. Klindt, K.K. (Oak Ridge 
National Lab., Tenn. (USA)). Apr 1976. Contract W-7405-ENG-26. 
19p. . NTIS, PC A04/MF AOl. 

ultrasonic examination data relative to the discontinuity 
located in the Fagan I reactor Vessel Nozzle N-2B weld was 
reviewed. The data was obtained during the 1976 in-service inspec- 
tion. The results of the review of several examinations are tabulated, 
test conditions discussed, and a conclusion made as to probable flaw 
size. 


(PB—260553) Comparison of finite element and influence 
function methods for three-dimensional elastic analysis of boiling 
water reactor feedwater nozzle cracks. Phase report. Besuner, P.M.; 
Caughey, W.R. (Teledyne Materials Research Co., Waltham, Mass. 
(USA); Teledyne Materials Research Co., Waltham, Mass. (USA)). 
Nov 1976. 60p. NTIS, PC A04/MF AO}. 


—~ in cooperation with Teledyne Materials Research, 
Waltham, Mass. 

The finite element (FE) and influence function (IF) methods 
are compared for a three-dimensional elastic analysis of postulated 
circular-shaped surface cracks in the feedwater nozzle of a typical 
boiling water reactor (BWR). These are two of the possible methods 
for determining stress intensity factors for nozzle corner cracks. The 
FE method is incorporated in a direct manner. The IF method is 
used to compute stress intensity factors only when the uncracked 
stress field (i.e., the stress in the uncracked solid at the locus of the 
crack to be eventually considered) has been computed previously. 
Both the IF and FE methods are described in detail and are applied 
to several test cases chosen for their similarity to the nozzle crack 
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problem and for the availablility of an accurate published result 
obtained from some recognized third method of solution. 


48385 reese <  eee Oguma, M.; Maki, H.; 
Mori, R.; Watahiki, M.; Yamamoto, T. (to Hitachi Ltd.). Japanese 
Patent 1976-65,294/A/. 2 Dec 1974. 6p. (dn Japanese). 

To permit the detection of a damaged fuel rod with high 
efficiency, a hollow tube connected to a fluid duct is provided 
within the fuel assembly. Fluid is supplied through the duct to the 
hollow tube and is caused to issue from holes provided in a lower 
— of = hollow tube to thereby promote convection within the 

el assembly. 


48386 Power distribution monitor for nuclear reactor. Nishizawa, 
Y.; Kiguchi, T. (to Hitachi Ltd). Japanese Patent 1976-67,898/A/. 11 
Dec 1974. Sp. (In Japanese). 

A system is described to the measured local power region 
monitor (LPRM) index with the result of a primary calculation to 
correct the threshold condition for the primary calculation thereby 
to rapidly grasp and monitor the existing power distribution. The 
index of an LPRM disposed in a nuclear reactor is processed in a 
data processor to remove therefrom a noise, and transmitted to a 
threshold condition processor to be stored therein. The LPRM index 
measured by the threshold condition oe gree is Me apt the 
calculated LPRM value transmitted from the 
whereby the threshold condition is corrected transmitted to fed to the 
primary processor. After the completion of calculation, the travers- 
ing incore probe (TIP) indexing value is converted to a thermal 
output distribution or a linear output density distribution and trans- 
mitted to an output indicator or an output typewriter. The operator 
may monitor the existing power distribution by monitoring the 
output indicator. 


48387 Device for pare radioactive iodine discharged from a 
nuclear reactor, Fujii, I.; Miyaji, N. (to Tokyo Shibaura Electric Co, 
po enn Patent 1976-72,899/A/. 20 Dec 1974. 4p. (In Japa- 


 Steam-dried plates, valves and the like mounted in a forced 
circulating single steam cycle in a boiling water reactor are coated 
with silver soap, silver wool, silver p! , and silver material 
selected from a group of silver thin Pi ees radioactive i 
within steam generated within the reactor is reacted into silver 
iodide, which is settled and separated from the steam. 


48388 Aseismatic reactor core center grid. Moriyama, T.; 
Uchiyama, Y. (to Hitachi Ltd). Japanese Patent 1976-81,292/A/. 16 
Jan 1975. Sp. (In Japanese). 

To prevent deformation of a fuel assembly oe 
quake a set of fuel assemblies is supported on the 
pipe, and a reactor control rod is inserted in a space Semel velcens 
the assemblies. A grid is provided in lattice form so as to form a set 
of an in-core monitor for measuring distribution of neutron fluxes in 
a reactor and fuel assemblies. 


48389 Monitoring system of local output detectors for a nuclear 
reactor. Kai, T. (to Hitachi Ltd). Japanese Patent 1976-83, °998/A/. 20 
Jan 197 1975. 4p. (In Japanese). 

Object: To permit highly reliable monitoring of reactor 
output distribution to cope with such troubles as reduction of 
insulation resistance and reduction of sensitivity which most fre- 
quently occur in local detectors. Structure: The difference between 
outputs of symmetrical detectors arranged symmetrically with re- 
spect 10 an axis of symmetry is calculated from a signal of a local 
output detector coupled through process input-output means to a 
central processing means. The difference value is compared with an 
alarm set value; when the difference value exceeds the alarm set 
value it is indicated as an alarm on an operating board while 
delivering a command for wees local output detector sensitivity 
checking means for automatically a sensitivity check of the 
relevant detector and quick nana any defect in the detector. 


48390 Development of domestic LWR technology. Watamori, T. 
oo Ltd., Tokyo (Japan)). At. Jpn.; 19: No. 6, uppl.) p. 10-190un 


From 1975 annual conference of the Japan Atomic Industrial 
Forum; Tokyo, Japan (11 Mar 1975). 

Historical review is given to the light water reactor develop- 
ment in Japan. The first stage was devoted to the construction of 
research reactors, the second stage to the introduction of foreign 
technology and the import of commercial reactors, and the third 
= is now being devoted to the domestic construction of commer- 

ial reactors. As for the present status of the technical ability of 
LWR construction, Japanese technologies of aseismatic design, reac- 
tor safety, waste treatment, system , and core management 
were introduced. More than of reactor components are new 
co | Sa The reason of the success of the Shimane 

uclear Power Plant, Ch u Electric Power Co., is analyzed 
from the viewpoints of both hardware and software technologies. 
The present status of Japanese technology is briefly reviewed in the 
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areas of containment and pressure vessels, steam generators, core 
management, waste , water quality control, large valves, and 
piping works. Finally, some future problems are discussed. These 

include the domestic manufacture of recirculation pumps and control 
valves and associated lar: le _test-loops, the improvement of 
reliability, the reduction of radiation level, and the advancement of 


48391 Fabrication of liners for concrete containment. Baker, 
R.C. (Chicago Bridge and Iron Co., Oak Brook, Ill. (USA)). pp 405- 
409 of In Experience in the design, ae a aS of 

concrete pressure vessels and containments for nuclear 
reactors. London; Mechanical Engineering Pub. Ltd. for Institution 
of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The paper provides descriptions of fabrication and construc- 
tion aspects of steel liners for concrete containment structures for 
light water reactors as built and being built in the United States. 
Construction details, material and fabrication techniques together 
with the quality assurance considerations for the steel liners are 
reviewed. Personnel locks, equipment hatches and portions of the 
containment liner not backed by concrete is included in the review. 


48392 Large 1200 MW four-pole generators for nuclear power 

stations in the U.S.A. Creek, F.R.L. (GEC Turbine Generators Ltd.). 
G.E.C. J. Sci. Technol.; 43: No. 2, 68-76(1976). 

The relatively low steam conditions available from BWR and 

PWR type nuclear reactors lead to a preference for 1800 rev/min 

turbines and generators for 60 Hz generation. The generator for the 

Sadied Weel eats Cor Ereteaih Withee, Ge fine of o aeutier of leas 

turbine-generator units with ratings of 1200 MW being supplied by 

GEC. was tested last year and is now on site. It is the largest rating 

of generator yet manufactured in Great Britain. To achieve the 

uired rating, within restrictions imposed by the availability of a 

tly large rotor forging and transport of the generator stator, 

careful optimization of the design was necessary. The construction 

of the generator and its excitation system and the design of cooling 

systems to deal with the high loss densities inherent in a generator of 

reactors. Leslie, D.C. (Queen Mary Coll., 
rms 296 of In Aspects of energy conversion. Blair, I.M.; 


P 
Jones, London. Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1976). 
The fission process in a reactor is briefly discussed, and the 
various types of thermal power reactors are described. The choosing 
of a reactor type for commercialization in the UK is discussed. 


48394 Sea-water intake tower works for Hamaoka Nuclear 
Power Station No. 2 Plant. Sataki, N.; Sugaya, Y.; Sugimoto, T. 
(Chubu Electric Power Co. Inc., Nagoya apan)). Hatsuden Suir- 
yoku; No. 140, 32-39(Jan 1976). (In Japanese). 

It was determined to adopt tunnel system based on the 
conclusion of negotiation with local people, specifically 
for the sea water intake arrangement in Hamaoka Nuclear Power 
Station. The main factors for determining the location of the intake 
tower included marine conditions such as waves and littoral sand 
drift, and the sea-bottom topographic features and geology of tunnel 
route, for which field examination, hydraulic experiments and the 
research and investigation on the method of construction were 
carried out. These results in the No.2 tower installation at the point 
65 m to the east of the No.1 tower. The construction of the tower is 
described on the manufacture and conveyance of steel caisson, land 
works at Omaezaki and temporary assembly works on the sea. Then 
the details of tower installation and the works on site are 
Fortunately the difficult sea works have been satisfactorily complet- 
ed earlier than planned, without any accident. The construction 
facilities utilizing a pilot tunnel seem to have made the better 
achievement than expected. In spite of the results, the lifting up, off- 
shore conveyance, and installation of the intake tower caisson, a 
es a structure of weighting up to total 2900 ton, were critical 


Performance of light water reactor fuel and reactor safety. 
Michie, Y.; Okubo, T. (Tokyo Univ. (Japan)); +e T.; Ku 
Y.; Nakino, Y. Nippon Genshiryoku Gakkaishi; 18: No. 1 , 14-23Tan 
1976). (In Japanese). 
Concerning the performance of the fuel in li 
tors, its integrity is —— — with reactor safety and power 
economy. Wii operating experiences of over ten 
years, the reliability of the fuels in PWRs and BWRs is now high. 
The f following matters are described: fuel safety and technological 
standard; integrity of fuel in normal power plant operation; perfor- 
mance of fuel at the time of accident (reactivity and loss-of-coolant); 
and research subjects for the future. 


it water reac- 


ERA VOL. 2, NO. 20 


48396 Nuclear fuel of the boiling water reactor. aang ody 
(Tokyo Shibaura Electric Co. Ltd., Kawasaki, ow 
Karyoku Genshiryoku Hatsuden; 27: No. 4, 325-330(Apr r 197 


Japanese). 

This paper generally reviews the design and the present status 
of development of BWR fuel. The design 5 and operat- 

conditions of 7x7 and 8x8 fuel assemblies are presented 

with the accumulation of irradiation data. The importance of mini- 
mizing the probability of fuel failure is emphasized. To this end, 
many irradiation tests are being performed using material testing 
reactors. The irradiation data from actual power reactors are also 
important to prove the reliability of the fuel elements. A hot labora- 
tory specially designed for the post-irradiation of BWR 
fuei is now under construction in Japan. The recent a of 
BWR fuel have been accomplished in the fields of the local hydroge- 
nating embrittlement of zirconium and pellet-clad mechanical inter- 
action. As for the former, the adoption of a “getter” and the addition 
of desiccation process in fuel fabrication are explained. As for the 
latter, the adoption of chanferred shorter pellets and the improve- 
ment of heat treating condition are presented. Finally, the adoption 
of the new 8x8 fuel assembly is discussed in connection with lower- 
ing linear heat rate. 


48397 Cumerian 2000Eep ty Ubecinn of enna we Ste See. 
water system in BWR plant. Izumiya, M.; Mizuniwa, F. (Hitachi 
vg a (Japan). Hitachi Research Lab. ); Osumi, K.; Kanbeys- 

; Matsushima, Y. Karyoku Genshiryoku Hatsuden; "21: No. 5 
419-426(May 1976). (In Japanese). 

In BWR plants, the metallic components brought into the 
core lower heat conductivity and increases radiation dose. Therefore 
metallic components are removed from condensate with filters and 
desalters, the elution of metals in feed water system is inhibited. 
In order to lessen the metal elution in feed water system, it seemed 
that dissolved oxygen must be as low as possible, but in actual 
operation, the elution of iron was unexpectedly large, and the 
measures to inhibit it were required. It has been reported that the 
corrosion of iron was inhibited remarkably when the dissolved 
—- in neutral water was more than 15-30 ppb. Accordingly 

riment was carried out to confirm the corrosion-prevention 
fect of oxygen. The results are summarized as follows. When 
oxygen was injected in the feed water for BWR, the elution of iron 
as inhibited. The concentration of dissolved oxygen at the exit of 
conten desalters should be at least 20 ppb, and once the elution 
of iron is inhibited, the concentration may be lowered to 10 ppb. The 
total iron content in feed water began to decrease with the start of 
oxygen injection, and after about one day, it turned out to be almost 
constant. When the oxygen injection was stopped, total iron content 
began to increase after about a half day. The elution of iron was 
inhibited by oxygen injection because the passive state film of FesO, 
and ‘y-Fe2zO3 was formed on carbon steel surface. 


48398 Optimization of fuel assembly allocation for boiling water 
reactors. Motoda, H.; Yokomizo, O. (Hitachi Ltd., Kawasaki, Kan- 
Pokey: g ). Atomic ony Research Lab.). J. Nucl. Sci. Technol. 
( 13: No. 5, 230-246(May 1976). 

A direct search = is ees > to the optimization of 

fuel assembly allocation of BWR with particular consideration given 
to the nuclear model and the treatment of operating constraints. A 
simple expression is derived for evaluating the stuck rod margin, 
based on regression analysis of data obtained by three-dimensional 
full core analysis, and the expression is cautied to optimization 
procedure. The practical ——v of the method is confirmed 
through trial computations for the second and equilibrium cycles of 
a medium-sized commercial BWR, with an examination based on 
various initial guesses and objective functions for radial power 
peaking. 
48399 Application of noise analysis to boiling water reactor, (1). 
Tsuyuki, T.; Enomoto, T. (Tokyo Electric Power Co., Inc., Okuma, 
Fukushima (Japan). Fukushima Atomic Power Station); Sugaya, A.; 
Tsunoda, T.; Ando, Y. Karyoku Genshiryoku Hatsuden; 27: No. 6, 
541-549(Jun 1976). (In Japanese). 

As for reactor noise analysis, the analysis in low output 
cuntdens han bean onstiunad bn ths peut, Uhe catgut te tae. poteer 
developing range in large power plants is being investigated at 
present because theoretical solution is difficult. authors have 
collected and analyzed the data on reactor noise in T: Nuclear 
Power Station (The Japan Atomic Power Co.) and ushima 
Station No.1 and No.2 plants (Tokyo Electric Power Co.) since 
about 6 years ago. Though many methods have been proposed for 
presenting the properties of the fluctuation in noise analysis, here 
power spectrum density, correlation function, and coherence func- 
tion are described. Noise analysis at power ae is influenced 
by void and feedback. It has been yy Sy | 
water reactors includes the information on core stability in 
frequency range below 1 He, and gives the information on void in 
the frequency range above 1 Hz, and the adjustment of pressure 
control system is possible on the basis of the noise analysis. Much 
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investigations and developments still remain in the noise analysis at 
piso operation, and further energetic studies are required. 


Separate steam seal system for turbines for nuclear power 

eeeration Itabashi, Y. (Tokyo Shibaura Electric Co. Ltd., Kawa- 

saki, Kanagawa (Japan)). Karyoku Genshiryoku Hatsuden; 27: No. 6, 
559-568(Jun 1976). (In Japanese). 

As the result of the reduction in permissible radiation expo- 
sure at the periphery of the nuclear power station and the adoption 
of activated charcoal hold-up device in off-gas system, the influence 
of turbine gland-seal off-gas system on radiation exposure became 
relatively higher. The adoption of the separate steam seal system (4S 
system) was considered and put into practice in No.3 plant of 
Fukushima Nuclear Power Station for the first time in the world. 
The 4S system does not employ the turbine leakage steam to its axial 
seal portion, but is provided with the steam evaporator to heat non- 
radioactive water with main or extracted steam to generate the 
steam that seals each turbine axial seal portion. This is explained by 
being compared with the conventional system. Since the 4S system is 
employed for the first time, the performance tests were carried out 
to inspect the system-and evaporator performance, using the practi- 
cal turbine in No.3 plant in Fukushima Nuclear Power Station. It 
was divided into the start-up confirmation, steam evaporator perfor- 
mance, and transient response tests, and the satisfactory results were 
obtained. 


48401 Chemical laboratories in nuclear power plants. Schroeder, 
H.J. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Biblis (Ger- 
many, F.R.). Betriebsverwaltung). VGB Kraftwerkstech.; 56: No. 11, 
711-714(Nov 1976). (in German). 

1 tab. 

A working group of the ‘UNIPEDE Sub-Committee for the 
Study of Chemistry in Thermal Power Stations’ with representatives 
from Belgium, FRG, France, Italy, Netherlands, Sweden, Spain has 
carried out a survey amongst nuclear power plants with LWRs in 
UNIPEDE countries as regards size and outfit of their chemical 
laboratories and the organization of the chemistry staff in nuclear 
power plants. The results of this investigation are written down in a 
report, the German version of which is presented here. 


48402 tational procedure for the stress and deformation 
analysis of high-pressure vessel flanges. Bakker, A.; Spaas, H.A.C.M. 
(Rotterdam Nucl, Neth). Int J. Pressure Vessels Piping: 5: No. 1, 1- 
22(Jan 1977). 

A computational procedure is presented for the analysis of 
stress and deformation patterns in light-water nuclear reactor vessel 
flanges. The suggested computer model utilizes an assemblage of 
basic shell- and rigid ring elements. The integral flange assembly is 
schematized, including the bolts which are treated as rectangular 
beams with equivalent bending and tensioning properties. Particular 
attention is paid to the local gasket face behavior. Both mechanical 
and (transient) thermal loadings are considered, the first including 
bolt-tightenin; and subsequent pressurizing. The (three-dimensional) 
calculation of temperature fields, preceding the structural analysis 
for thermal loads, is also discussed. A sample problem for a transient 
thermal loading condition is presented, illustrating the thermal ‘bolt- 
lag’ effect in a nuclear vessel during start-up and stop. 15 refs. 


48403 Standardization project for recurrent tests in nuclear fa- 
cilities. Siefart, E. (DIN Deutsches Inst. fuer Normung e¢.V., Berlin 
(Germany, F.R.). Fachnormenausschuss Kerntechnik). Atomwirtsch., 
Atomtech.; 22: No. 1, 45-47(Jan 1977). (In German). 

19 refs. 

Not only the NKe (Committee on Nuclear Technoiogy), but 
several other institutions, too, have worked on regulations and 
norms in order to standardize the recurrent tests in nuclear facilities 
required by the RSK (Advisory Committee on Reactor Safeguards). 
In order to avoid work being done twice and overlapping, the field 
of application for regulations and norms was defined between the 
NKe and AD associations. The institutions organized within the 
Arbeitsgemeinschaft Druckbehaelter (working group pressure ves- 
sels) were concerned with problems relevant to safety engineering, 
while the NKe occupied itself with testing techniques, requirements 
made on testing systems, and the carrying out of the test. 


48404 Training operators for Spain's nuclear stations and mainte- 

management. Melendez, R.M.; Ugedo, E.; Cere- 
ceda, M. (TECNATOM, S.A., Madrid (Spain)). Nucl. Eng. Int; 22: 
No. 252, 54-56(Jan 1977). 

Services provided by Tecnatom include power plant operat- 
ing staff training, nuclear power plant in-service inspection, and 
wer plant integrated maintenance management. A Nuclear Power 

t bile Gate which will have BWR and PWR training 
pee Hamay oe is under construction for the training of reactor operators. 
A training schedule, coordinated with plant construction extends 
over 4 years. Tecnatom’s in-service inspection and maintenance 
capabilities are outlined. 
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POWER REACTORS, NON-BREEDING, LIGHT- 
coun MODERATED, NON-BOILING WATER 
LED 


REFER ALSO TO CITATION(S) 47766, 48378, 48379, 48382, 
48393, 48404, 48650, 48670, 48672, 48716, 48717, 48718, 48726, 
48728, aoa 48735, 48737, 48748, 48754, 48755, 48802, 48803, 


48405 (EPRI—289-2A) Rod bundle test facility description for 
PWR blowdown heat transfer project. Technical report 2. Muenchow, 
H.W. (Combustion ya Inc., Windsor, Conn. (USA)). Oct 
1975 = Dee A05/MF AOl1. 

e C-E/EPRI sponsored rod bundle blowdown heat trans- 
fer facility used to simulate PWR core conditions during early stages 
of a hypothetical Loss-of-Coolant Accident (LOCA) is described. 
The facility is located at the Columbia University Heat Transfer 
Facilities in New York City. The text outlines and defines the 
physical systems which constitute the — as well as the specific 
test sections used during experimentation. 


48406 .EPRI-NP—218) Evaluation of fuel rod performance in 
Maine Yankee Core I. Task C, Final Fuhrman, N.; 

V.; Scott, D.B.; — S.M.; Pati, S.R.; Hollowell, TE. ( 

tion Engi Inc., Windsor, Conn. (USA)). Nov 1976. 285p. 


eering, 
Dep. NTIS, PC A13/MF AOl. 

This final repo me the results of a comprehensive 
performance oviualinn of Maine Yankee Core I fuel prompted by 
observations of coolant iodine activity increases during Cycle 1. The 
pro was initiated after the July 1974 shutdown and included a 
ee side fuel inspection and a hot cell examination of representative 

el rods. Taction Engineering (CH) cffut followed tye foatig: 
initial Combustion Body fie wa) effort followed by a jointly- 
— EPRI/CE stud major objective of the overall 
was to éauin. = cause of clad perforation. 
he F opportunity was also affo: to obtain fuel rod performance 
data for evaluating fuel behavior codes. 


(ORNL/Sub—4390/3) 400 MWe Consolidated Nuclear 
Steam System (CNSS). 1200 MWt/conceptual design study. Executive 
summary. (Babcock and Wilcox Co., Lynchburg, Va. am = Nucle- 
ar Power Generation Div.). Apr 1977. Contract W-7405-ENG- 
26; os Tp. Dep. NTIS, PC A02/MF AOI. 


objective of the work was to devel — 
design for an intermediate-sized nuclear unit (1200 Mw) suitable for 


dual-purpose industrial steam/electric power generation use, or for 
use as a thermal grid energy source. seg? to potential markets include 
industrial parks, an export market, and the Gectric power generation 
market. 


48408 (WCAP—8838) PWR FLECHT cosine low flooding rate 
test series evaluation report. Lilly, G.P.; Yeh, H.C.; Hochreiter, —N 
Yamaguchi, N. (Westinghouse Electric Pittsburgh, Pa. 
(USA). Nuclear Energy Systems Div.). Mar 1977. 322p. Dep. NTIS, 
PC Al4/MF AO1. 

The Se of the FLECHT test has been 
to obtain heat data useful for calculating reflooding 
behavior of a PWR core following a loss of coolant 
accident. The behavior of the emergency core coolant (ECC) with 

t to the mass stored and mass flow leaving the core during 
re! eS eee The capability for meeting 
this latter need, has been made possible with the improved hardware 
ont eee en a 
Low Floodi ite Cosine test is presented concerning test — 
tion, data evaluation, bundle flow conditions and heat transfer 


anisms, model for mass flow above froth level, and heat transfer 
correlation. 


48409 Radioactive aerosols at an atomic power station. 
Arkhangel'skaya, 1.G.; Vorob’ev, A.A.; Egorova, M.S.; Tal’yanskii, 
E.D. Gig. Sanit.; No. i1, 48-52(1975). 

e concentration of beta active aerosols in the air of the 
Novovoronezh and Beloyarsk atomic power stations was determined 
and their isotopic composition described for various — 
periods. These concentrations never exceeded permissible values. 
Aerosol microradiography with a liquid nuclear emulsion and a 
cascade impactor of the filters ty for aerosol assay gave a logarith- 
mic distribution of the particles by size and indicated a coarsely 
dispersed dust which would not enter the trachea and bronchi. The 
solubility of the aerosol in water of 0.22% NaHCO; was low. The 
results indicate that no hazard to personnel exists and that the 
ventilation systems of the plants are well planned. Improvements are 
possible in instrument hermeticity, rational planning and ventilation. 


Priorities 
Electric Generation Siting and the in Case 80003, 
application of Long Island Lighting Company to construct 2 1150-MW 
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bee qrantins at = Seer, bane Long Island. New York; 
Council on Economic Priorities (1975). = (NP—22049). 

Economic issues raised by the app! cation of the Long Island 
ee nr ame to construct 2 1150 MW nuclear generating units 
are 1 


48411 New high density spent fuel rack design. Malik, P.; Gon- 
nella, V.; Canavan, G. (Consol Edison Co of NY, Inc, New York). 
Am. Soc. Mech. Eng., |Pap.|; No. 76-WA/NE-2, 1-7(1976). 

New spent fuel racks were to increase the present 
—_ fuel pool storage capacity from 264 assemblies to 482 assem- 
blies. This was accomplished by decreasing the center-to-center 
spaceing between the fuel assembly storage locations from 20.5 to 14 
in. To insure a neutron multiplication factor of less than 0.90, a Tech 
Spec requirement, 1/8 in. thick boron-stainless steel plates were used 
on the outer walls of the storage locations. The bottoms of the racks 
were provided with sufficient space to ensure water circulation 
through the fuel and out of the funnel-shaped exits. 


48412 Dynamic analysis of a pressurised water reactor. Saxe, 
R.F.; Mayo, C.W.; Saxe, T. (North Carolina State Univ., Raleigh 
(USA). Dept. of Nuclear Engineering). Ann. Nucl. Energy; 3: No. 11, 
p. sate oy 

An apparent malfunction in a pressurised water reactor 
system was investigated using fluctuation analysis. Both uency- 
domain and time-domain analyses were used and the results obtained 
by the two methods were compared. The Noh reo was oper 
by a relatively simple, cheap system gi one i rding precision 
and the analyses were performed on an I M digital computer. It is 
shown that, while considerable information can be derived from 
frequency-domain analyses, a misinterpretation can occur in some 
cases. Time-domain correlation, as normally performed, was not 
very informative. However, time-domain correlation on bandwidth- 
limited time-series proved to be very valuable and could remove the 
misinterpretation of the frequency-domain analyses. The bandwidth 
limitation was performed by digital filters. 


48413 Transform and filtration methods in fluctuation analysis. 
Saxe, R.F. (North Carolina State Univ., Raleigh (USA). Dept. of 
Nuclear Engineering). Ann. Nucl. Energy; 3: No. 11, p. 471- 
475(1976). 

Digitized fluctuation signals from an ex-core ion-chamber of a 
PWR were analysed to produce a Power Spectral Density, (PSD), 
curve by two means: (1) by digital filter techniques and (2) % a Fast 
Fourier Transform program. For both these methods, the effects of 
the precision of the input data were investigated and it is shown that 
reasonably good PSD curves may be obtained using very poor input 
precision. 


48414 oa pra ag of . prestressed concrete pressure vessel 
for Jungmann, A.; Kopp, H. (Kra (Kraftwerk 
Union A.G., Evang en = ieee F.R.)); Gangl, M.; Nemet, J.; 
Nesitka, A.; ‘Walluschek, W.; Mutzl, J. pp 509-519 of In Experience 
in the design, construction, and operation of prestressed concrete 
ee vessels and containments for nuclear reactors. London; 

echanical E: Pub. Ltd. for Institution of Mechanical 
Engineers (1976) 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK 8 12 Sep 1975). 

The Kraftwerk Union, Erlangen, has a prestressed 
concrete pressure vessel using a hot liner and in which the pres- 
tressed concrete itself is at an elevated temperature. This concept is 
similar to that which the RFB/Austria has developed for gas cooled 
reactors and which they are testing in a large scale model to 
demonstrate its feasibility and reliability. The investigations concern- 
Se ete Se San Cee out te ow Ge eeaniny af « 

RV with an internal pressure of 160 at. and a liner temperature of 
300°C. The dimensions of the vessel are based on the 
of a 1300 MWe - pressurized water reactor typical of those erected 
in the Federal Republic of Germany. 


48415 Fluctuating mechanical forces on a pipe-bend in a PWR 
som. Soe, R.F. (N.R.C. Equipment Corp., Newton Highlands, 
Mass. (USA)). Ann. Nucl. Energy; 3: No. 11, 540-542(1976). 
Measurements and calculations are repo which t 
and attempt to estimate the magnitude of the fluctuating mec 
forces in a Bape forming. part ofthe primary loop the HB 
Robinson 2 PW power spectral density of the fluctu 
ations of the force Soa by water flowing thro a smooth pipe 
bend of 90°C, end elon the pecbaiility dent of force fluctuations 
were shown to have the same shape as that of the flow fluctuations. 
oemmamene i Say ge comes ty So ange of a primary loop 
flowmeter were amplified and recorded on magnetic tape in the 
form of a time-series in digital form. The time series was analysed to 
give a power spectral density an probability density function. The 
estimation was made for a frequency range of 6.5 to 7.5 Hz. The 
number of — of fluctuating stress may be calculated as approxi- 
mately 2 x 10°/y 
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48416 Method and a device for continuous measuring the boric 
acid concentration in the coolant of pressurized water reactors. Tri- 
fonov, A.I.; Stefanov, G.I; Mikhajlov, M.N.; Khristov, V.J.; 
Guteva, E. S. (Bylgarska Akademiya na Naukite, Sofia. Inst. za 
Yadrena Izsledvaniya i Yadrena Energetika). Yad. Energ.; No. 3, 42- 


48(197 aon ae 
" r 2 different from the known measuring methods 


using on ouaenn or the reflection of thermal neutrons is suggested. 
It is based on the neutron absorption in the process of neutron 
moderation and diffusion. A device is constructed on the basis of this 
method allowing continuous meas' and control of the soluble 
poison concentration in the primary circuit coolant of pressurized 
water reactors with an accuracy higher than 1.5 and 4 % res) _ 
ly for the intervals 2 to 10 g/dm* and 10 to 20 g/dm* Hs 

achieve this accuracy a spherical volume of minimum 50 liters 
primary coolant at a temperature not higher than 50 deg C is needed 
around the neutron source and the detector. The device is to be used 
at the Kozloduj nuclear power station. 


48417 Radioactive gaseous waste processing package 
power plants. Catalytic recombiner. Itoh, H.; Funakoshi, T. 
(Mitsubishi Electric Corp., Tokyo (Japan)). Mitsubishi Juko Giho; 13: 
No. 3, 404-413(May 197 dn Japanese). 

In PWR type nuclear power plants, constant attention is paid 
to the reduction of radioactive release to the environment. In order 
to reduce it still further in a practical range, a — ental study 
of various kinds of treating systems is presented e catalytic 
hydrogen recombiner developed recently is one of them. It has been 
delivered to the Mihama No. 3 Nuclear Power Plant of the Kansai 
Electric Power Co., Inc. after satisfactory performance tests. In this 
paper, the authors introduce: (1) the effects of the system on radioac- 
tive release and operator dose rate reduction. (2) an outline of the 
— and equipment; and (3) details and results of performance 


in nuclear 


48418 French-type nuclear power plant containment building. 
Koci, B.; Koukal, M. (Prumyslove stavby, Brno (Czechoslovakia)). 
Inz. Stavby; 24: No. 6, 300-312(Jun 1976). (In Czech). 

The experience ed in designing and constructing the 
containments of the Ti e and the Fessenheim nuclear power 
plants are reported. The main parameters of the plants, the 
sions and specifications of the containments, the —— of the 
static design thereof, the details of construction, assembly experi- 
ence, the results of strength and leak testing, and the basic economic 
characteristics are listed 


48419 SEOs f meine 2 Sih Sates Gone 0 aie by 
means of NMR. Bergmann, W.; Knuettel, B. (to Kraftwerk Union 
A.G., Muelheim an der "ae tone (Germany, F.R.)). German(FRG) 
Patent 2,501,794/A/. 22 Jul 1976. 15p. (In German). 

8 figs.; 1 tab. Available from Dt. Patentamt, Muenchen 
(FRG). 


The magnetizable nuclei of the liquid quantity are by 
means of a d.c. magnetic field and synchronized by means of an a.c. 
magnetic field, and the nuclear magnetization is then evaluated; the 
velocity of isochronous flow groups which fill the cross-section of 
the pipe is determined by time resolution of the nuclear magnetiz- 
ation measured at one oe Se then the nuclear magnetization of each 
of the flow groups is determined; finally the sum of the suttiplice- 
tion products from the velocity of flow and the nuclear 
ation is set as a means for measuring the mass flow density of the 
liquid. With this process even the case of two-phase flow can be 
determined, e.g. the flow of a two-phase mixture of water and steam 
from the pressure vessel of a PWR when a main coolant pipe breaks. 


48420 Buildings in the field of cooling-water discharge construct- 
ed by the nuclear power station Unterweser. Grosse, J.; Hopf; 
P.; Toelzel, — Beton Stahibetonbau; 71: No. 8 8, 185-193(Aug 1976). 


(In 

15 figs. 

A detailed report is given on the construction work for the 
cooling-water discharge of the Nuclear Power Station Unterweser. 
The following factors were decisive for the best possible solution of 
the problems involved: 1) the use of particularly long (50 m) single 
Pips ¢ os 2) dis with the construction of point s' 

the pipelines by introducing a lifting island; 3) low costs for 
ie manufacture of the pipes; 4) construction work at a favourable 
season. 


48421 ee cages ee ip pean int gummed to Ge 
Gemeinschaftskernkraftwerk Neckar. Experience in 


power plant personnel. i 
— (Germany, F.R.). Referat Regeln und ne Wildberg, 
D.W. (Technischer Ueberwachungs-Verein Baden e.V., Mannheim 


(Germany, *.R.). Abt. Kerntechnik und Strahlenschutz); ); Beuerle, 
H.J. VGB Kraftwerkstech.; 56: No. 9, 573-577(Sep 1976). (In 


). 
8 refs. 
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The article describes the course of the certification procedure 
which GKN personnel prove expert knowledge, and the experience 
resulting from this procedure. According to a condition imposed by 
the licensing authority of the State Baden-Wuerttemberg, the stan 
up personnel of the manufacturer (K WU) were subject to the same 
epee as the operator's personnel at the GKN. The procedures 
or en one’s name, for the poqeeaies and the carrying-out of 
the test serve as guidelines for further plants. In particular, the 
reasons given for the date of the test is of fundamentral importance 
for the operator's start-up personnel. 


48422 First inspection of unit A in the RWE nuclear power plant 
BIBLIS. Spalthoff, F.J. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G., Essen (Germany, F.R.)). VGB Kraftwerkstech.; 56: No. 11, 663- 
669(Nov 1976). (in German). 

25 figs. 

The 1,200 MW unit A of the nuclear power plant Biblis, 
ordered on a turn-key basis in 1969, was taken over by the operator 
on Febr. 25, 1975. After the first sucessful year of operation it was 
shut down on Apr. 23, 1976 for the first refuelling and inspection. 
So, for the first time, experience could be gained especially with the 
organizational handling and the specific radiation es prob- 
lems associated with the inspection of a PWR of the 1,200 MW 
power class. The technical findings of the inspection on one side 

ed the results of development on essential components of the 
light water reactor power plants, but on the other side caused a 
number of unforeseen repairs to be carried out. The originally 
planned shut-down ~~ of eight weeks had to be prolonged by 
more than two mon 


Recommendation of the Reaktor-Sicherheitskommission 

— its 115th meeting on August 28th, 1976. Kernkraftwerk Biblis, 

lock A. Operation to be continued after the first refuelling. Bunde- 
po 29: No. 2, 3-4(Jan 1977). (In German). 

After the repair and the constructional strenthening of the 
feedwater container the RSK is of the ——_ that Biblis A can be 
taken into operation under the following conditions: 1) con- 
stant measurements of feedwater quality, pressure, temperature, 
strain and vibrations during operation; 2) non-destructive in-service 
inspection of the container after 1000 hours of operation and 3) 
continuation of the autoclave test programme to detect possible 
stress corrosion. 


48424 Recommendation of the Reaktor-Sicherheitskommission 
during its 117th meeting on October 13th, 1976. Kernkraftwerk Biblis, 
Block B. Continued operation of the feedwater container. Bundesan- 
zeiger; 29: No. 2, 4Jan 1977). (In German). 

After a detailed discussion of the damages which occurred 
and the ir and strengthening work carried out, the RSK has 
come to the conclusion that the feedwater container under the 
various conditions can remain in operation with the pressure planned 
for a period not limited. 


48425 Recommendation of the Reaktor-Sicherheitskommission 
during its 114th meeting on June 22nd/23rd, 1976. Kernkraftwerk 
Biblis B. Bundesanzeiger; 29: No. 2, 1(Jan 1977). (In German). 

Before the commercial trial operation is started, the RSK 
recommends 1) investigations of the pressurizer steel Altherm 
NiMoV; 2) confirmation of the failure analysis of the accumulator’s 
manufacturer by by the expert, and 3) additional non-destructive 
testing of the feedwater container. 


48426 Recommendation on the nuclear start-up and the operation 
of the Kernkraftwerk Unterweser. Bundesanzeiger; 29: No. 2, 2-3(Jan 
1977). (in German). 

Recommendations are presented on the following technical 
questions concerning safety: civilizational impacts (aircraft crash, 
chemical explosions), pressure conmanting containment, design and 
quality of pressurizer, accumulators and feedwater container, main- 
steam pipe fracture, shut-down of the plant via the safety valves of 
the secondary circuit, emer, ne pee cooling, ATWS, containment, 
pump flywheel, environmental activity during operation. 


British nuclear power on German reactor knowhow. If 
Britain should choose light water reactors a German firm can build 
- 2 a high standard. Butler, P. Engineer; 244: No. 6303, 44-47(13 
an | , 
It is suggested that, in choosing a reactor —_ for future 
paw stations, Britain might consider a German PWR. The capa- 
ities and experience of Kraftwerk Union in power station con- 
struction, and the differences between their design and that of 
Westinghouse, are briefly summarized. Emphasis is put on the safety 
standards of KWU and their double containment system. Capital and 
generation costs are quoted. 


48428 Computerized axial power distribution monitoring system 
for pressurized water reactors. Einolf, C.W. Jr.; Neuner, J.A.; Po- 
tochnik, L.M. (Westinghouse Electric Corp., Pittsburgh). JEEE 


Trans. Nucl. Sci.; NS-24: No. 1, 665-669(Feb 1977). 
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From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Minicomputer implementation has proven successful in devel- 
oping the Axial Power Distribution Monitoring System (APDMS) 
which is used to monitor the axial power shape within some pressur- 
ized water reactors. The APDMS and its main subsystems are 
described. A control subsystem interfaces the APDMS to existing 
plant equipment. A dedicated minicomputer is introduced into the 
system to enhance its capabilities. The features of the minicomputer 
subsystem are described. The computer is also ca) ice of performing 
continuous on-line testing and self-checking. Tec! ‘or improv- 
ing system avaiiability and security are presented. Cirrent operating 
experience has demonstrated that the APDMS serves a func- 
tion in plant operation. In addition, the computer subsystem has 
demonstrated its reliability and practicality in the plant environment. 


48429 Postal Geant Se Se 
ing and startup experience with control and instrumentation and 
electrical at the Trojan Nuclear Plant. Zimmerman, G.A. 
(Portland General Electric Co., OR). IEEE Trans. Nucl. Sei? Sci; NS-24: 
No. 1, 696-699(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The Trojan Nuclear Plant is an 1178 MWe nuclear plant 
located on the Columbia River 40 miles northwest of Po 
Oregon. The Nuclear Stream Supply System vendor is Westing- 
house with a General Electric turbine generator. The reactor is rated 
and licensed for 3423 MWt (1178 MWe) and the turbine generator is 
designed for 3570 MWt(1219 MWe). The startup phase testing of 
Trojan commenced on November 21, 1975, upon receipt of our 
NRC rating License. The startup testing program was complet- 
ed on May 22, 1976, following 100 hours of full-power operation, at 
which time a scheduled summer maintenance outage began. Some of 
poate a _—* and milestones of the startup testing program are 

lescribed. 


48430 Startup and operation at the Browns Ferry Nuclear Plant 
(includes March 22, 1975, cabel tray fire). Metke, R.G. (Browns 
agg Nuclear Plant, Decatur, AL). JEEE Trans. Nucl. Sci.; NS-24: 
No. 1 Fins 1977). 
om 23. nuclear science symposium; New Orleans, LA, 

USA (20. Oct 1976). 

This paper addresses itself to significant events experienced 
during startu;  § and operation of the three unit Browns Ferry Nuclear 
Plant located near Athens, Alabama. It consists of two 


r parts: 
(1) Resolution of significant rp ora problems, and (2) Descrip- 


tion of the March 22, 1975, cable tray fire. Identification of principal 
problems and their solutions should help prevent similar obstacles 
and related costly delays at other nuclear stations. 


Operating experience with control, instrumentation, and 
electrical systems at Three Mile Island Nuclear Station. Orlandi, V.P. 
(Metro: B24 N Edison Co., Middletown, PA). JEEE Trans. Nucl. 
Sci.; NS-24: No. 1, 714-716(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Operating experience with control, instrumentation and elec- 
trical systems during the first two years of operation of Three Mile 
Island Unit I is presented by describing fic events. The events 
were chosen based upon actual or potential effect u y on the orion the 
amount of effort required to correct, or because they seem typical. 
Conclusions are drawn where appropriate. 


48432 Design and qualification of an improved flux 

safety system. Thomas, H.A.; Lingren, C.L. (General Atomic Co., 
San Diego, CA). IEEE Trans. Nucl. Sci.; NS-24: No. 1, 722-728(Feb 
1977). 


From 23. nuclear science symposium; New Orleans, LA, 

USA Se Oct ret 
r describes a new type of ex-core flux monitoring 
startup aan Cafety system suitable for the typical pressurized water 
reactor (PWR). By utilizing more of the information contained in the 
detector signals in the si; processing, the need for both intermedi- 
ate range channels and the conventional boron proportional counters 
and preamplifiers pooch net for source range has been eliminated. 
This results in a higher reliability system and one that is easier to 
qualify to meet the latest IEEE standards and the typical design-base 
events (DBE) postulated for nuclear plants. ification of the 
system to IEEE 323 (1974) will be discussed. 


48433 Application of computers to the remote control of 

towers at the Tennessee Valley Authority Sequoyah Nuclear Plant. 

McMillan, D. ay, Systems, Inc., Oak Ridge, TN); Masters, 

ps Turner, F. JEEE Trans. Nucl. Sci.: NS-24: 4 1, 778-787(Feb 
a7). 


m 23. nuclear science symposium; New Orleans, LA, 

USA woo Oct 1976). 
A computer-based control system is described, wherein the 
nonvalatility of a hardware system is combined with the flexibility of 





5016 ERDA ENERGY RESEARCH ABSTRACTS 


a computer-based system by the use of nonalterable memory for 
fits and storage and alterable memory for manually entered alarm 
and channel deletions. Functional and reliability requirements 
ted, and the system design which evolved to meet these 
seullunents is described. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 47766, 48382, 48393, 48409, 
48564, 48714, 49166 


48434 (EPRI-NP—142) Development status and operational fea- 
tures of the gas-cooled reactor. Final report. Wink- 
leblack, R.K. (Gesellschaft fuer Hochtemperaturreaktor-Technik 
m.b.H., Bergisch Gladbach (Germany, F.R.)). Apr 1976. 480p. Dep. 
NTIS, ‘PC A21/MF AOI. 

The objective of this study is to investigate the maturity of 
HTR-technology and to look out for possible technical problems, 
concerning introduction of large HTR power plants into the market. 
Further state and problems of introducing and — the thorium 
fuel cycle is presented and jud: "Finally, the state of development 
of advanced HTR or electricity production, the direct 
cycle HTR with helium turbine, and the led fast breeder is 
discussed. In preparing the study, both concepts with spherical 
and block-type fuel elements have been considered. 


48435 (GA-A—14055) STADIC: a computer code for combining 
distributions. Cairns, J.J.; Fleming, K.N. (General 

Atomic Co., San Diego, Calif. (USA)). Mar 1977. Contract EY-76- 

C-03-0167-PRJ-51. 67p. Dep. NTIS, PC A04/MF AO1. 

The STADIC +e ewes 9 code uses a Monte Carlo simulation 
technique for combinin ——— distributions. The specific func- 
tion for combination of the input distribution is defined by the user 
by introducing the appropriate FORTRAN statements to the vy 
priate subroutine. The code generates a Monte Carlo sampling 
each of the input distributions and combines these acco’ to the 
pages rae! m to provide, in essence, a random sampling of 

distribution. When the desired number of samples is 

— the output routine calculates the mean, standard deviation, 
and confidence limits for the resultant distribution. This method of 
combining probability distributions is particularly useful in cases 
where analytical approaches are either too difficult or undefined. 


48436 (LA-NUREG—6576-M) User's manual for the Composite 
HTGR Analysis Program (CHAP-1). Gilbert, J.S.; Secker, P.A. Jr.; 
Vigil, J.C.; Wec , M.J.; Willcutt, G.J.E. Jr. (Los Scien- 
tific Lab., N.Mex. JSA)). Mar 1977. Contract W-7405-ENG-36. 
21 1p. . NTIS, PC A10/MF AO1. 

CHAP-1 is the first release version of an HTGR overall plant 
simulation program with both steady-state and transient solution 
capabilities. It consists of a model- i 
program and a collection of linked mod 
or more components of the HTGR 
the ion of the code and detailed descri of the HTGR 

are provided. Information is also provided to allow the user 
to easily incorporate additional component modules, to modify or 
replace existing modules, or to incorporate a completely new simula- 
tion model into the CHAP systems analysis framework. 


48437 (ORNL/TM—5613) Prestressed concrete reactor vessel 
thermal model - Callahan, J.P.; Canonico, D.A.; Rich- 
ardson, M.; bag Lee Dodge, W.G.; Robinson Robinson, G.C.; 

G.D. (Oak Rid BERG. National Tenn. (USA)). 4 May ‘1977. Con- 
os G-26. 110p. Dep. NTIS, PC A06/MF A01. 

thermal c ylinder experiment was 

vide adeeaie for evaluating the capability of analytical methods 
to predict the time t stress-strain behavior of a '/¢-scale 
SS Se en Sees Oi 8 Sn cnty guatened cumnate 
reactor vessel and to demonstrate the structural behavior under 
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neutron and gamma-ray backscattering moisture probe showed little, 
if any, migration of moisture in the concrete cross section. Destruc- 
tive examination indicated that the model maintained its basic struc- 
tural integrity during localized hot-spot heating. 


48438 ay te Laren Argon permeability of graphite fuel 
elements for the high-temperature reactor. — A.J; 
Johnson, D.R. Bayne, C.K. (Oak Ridge National Lab Tenn. 
(USA)). May 1977. Contract W-7405-ENG-26. 60p. Dep. NTIS, PC 
A04/MF AOl1. 

The flow rate of pressurized argon from individual 
fuel holes in -Temperature Gas-Cooled Reactor (HTGR) fuel- 
element blocks y diffusion ye 
holes was measured for ten fuel-e! 


blocks, the permeability varied as a function of radial distance 

the axis of the py shape. The argon permeability was highest 
in the center of the fuel blocks. Ar; — permeability contours 

not entirely symmetric, nor were they necessarily centered at 
geometric center of the block. The argon permeabilities of fuel 

near the center and exterior of the blocks, where the web 

different from that of regular holes, differed from those o' 
regular fuel holes; however, the difference was too small to 
practical importance. 


48439 Design and construction of Wo ign - the 

‘B’ concrete vessel. Dunlo , R.E. (Atomic 

Power Constructions Ltd., Sutton Rik) ap 383 pp 355-344 of In Espert 

ence in the design, construction, and operation of prestressed con- 

crete pressure vessels and containments for nuclear reactors. 

— Mechanical Engineering Pub. Ltd. for Institution of Me- 
hanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

This paper deals with the construction of a massive top cap to 
a nuclear pressure vessel, built without the use of major external 
support steelwork. The first part outlines the limitations placed upon 
the construction by the existence and future requirements of the 
mechanical assembly. Options of method of construction are dis- 
cussed ending with the reasons for the selection of the actual method 
used, which is then described in some detail. The process required 
transfer of large loads whilst ensuring accurate location of major 
parts. 


48440 Proof pressure tests of the PCPVs at Hinkley Point B and 
Hunterston B. Eadie, D.McD.; Bell, D.J. (Sir Robert on om 
Sons Ltd., London (UK)). pp 425-434 of In Experience in the design, 
construction, and tion of prestressed concrete pressure vessels 
and containments for nuclear reactors. London; Mechanical 
neering Pub. Ltd. for Institution of Mechanical Engineers (197 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The two PCPVs at Hinkley Point B were tested in 
August 1973 and April 1974. The first vessel at Hunterston B was 
tested in December, 1973, and the second early in 1975. The vessels 
were pressurised up to 709 psig and, at various stages of pressurisa- 
tion, readings were taken of external deflections, internal corner 
deflections and concrete strains. Surveys were taken of external 
concrete cracks and of crack gauges embedded in the concrete near 
the re-entrant corners. The external vessel deflections were mea- 
sured optically using telescopes, targets and invar tapes. In some 
cases a recent design of manometric equi it was used to monitor 
the vertical deflections of the top slab during pressurisation and at 
proof pressure when access to the vessel was not possible for safety 
reasons. Internal concrete strains were measured vibrating 
wire strain gauges. A brief description is given of various 
eT ee Deflection readings were also taken of some 

i closures. Summaries of the various recorded 
Seicerans dives xb compuseh ets hetetapaunione 


of prestressing i 
D. (Central Electricity Generating 


48441 Corrosion on sary 
M.J.; Blackie, D.; Mortimer, 
Board, London (UK)). pp 237-243 of In Experience in the design, 


construction, and tion of concrete pressure vessels 

and containments for nuclear reactors. London; M 

neering Pub. Ltd. for Institution of Mechanical Engineers (197 
ae Seen cepts Se Oe 

and operation of prestressed concrete pressure vessels and contain- 

ments for Nectear Reactors; Yor, UK (8 - 12 Sep 1975). 
Laboratory experiments were carried out to determine the 

couse of shins veaidion on erent tendons. It was 

found that pitting resulted from the combined action of the corrosion 

See ape eneee ene anes eoateneantinn, and Os tah Ge 

initiation of pits subsequent were it on the 

relative bund Y of the cuvissament The wt temman 

protection from this work required careful selection of 
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the grease, and control of airborne contamination and relative hu- 
midity throughout the manufacture and installed life of the tendons. 


48442 Development of criteria for the design of insulation for 
nuclear reactors. Furber, B.N.; Hopkins, I.H.G.; Stuart, R.A. (Nucle- 
ar Power Group Ltd., Risley (UK)). pp 93-100 of In Experience in 
the design, construction, and operation of prestressed concrete pres- 
sure vessels and containments for nuclear reactors. London; Me- 
chanical Engineering Pub. Ltd. for Institution of Mechanical Engi- 
neers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

In 1960 when the early design studies for the Oldbury Power 
Station were being carried out the use of insulation in a reactor 
environment was quite novel. No manufacturer had previous experi- 
ence of this particular application of insulation. The paper describes 
the work carried out to establish the design criteria for Magnox and 
subsequent Advanced Gas Cooled Reactors (AGR) and indicates 
some of the new problems of the High Temperature Reactor (HTR). 
Unless otherwise stated the work was carried out by The Nuclear 
Power Group Ltd. (TNPG) and the conclusions express the present 
thinking of that Company. 


48443 Quality assurance function with respect to the design and 
construction of steel structures for pre-stressed nuclear vessels, Gar- 
rard, R.S. (Central Electricity Generating Board, London (UK)); 
Salmons, B.H. pp 169-177 of In Experience in the design, construc- 
tion, and operation of prestressed concrete pressure vessels and 
containments for nuclear reactors. London; Mechanical Engineering 
Pub. Ltd. for Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 1975). 

The paper deals with experience = at Hartlepool and 
Heysham. These Power Station Projects have now passed through 
the ‘enquiry’, ‘tender’ and ‘placing-of-order’ stages, and are deeply 
involved at present in the detailed ‘design’, ‘construction’ and ‘set- 
ting-to-work’ phases. Quality Assurance in the widest concept has 
been active throughout, but experience has shown that Quality 
Assurance Programmes should have played a more positive role, 
particularly in the early stages. Difficulties have arisen because the 

rototype nature of the plant was not fully appreciated at the time of 
Enquiry and Tender. On occasion, manufacture has had to proceed, 
before detailed design proving was achieved, in order to maintain 
the Construction Programme. However, in one or two instances, this 
approach was shown to be false economy as more time was used in 
rework after all the technical parameters had been established. It is 
now recognised that a fully integrated Quality Assurance function is 
ene of the essential tools for establishing a viable Programme for the 
Project, and maintaining Product Quality consistent with Plant 
Reliability. A description is given in this Paper of the methods which 
have been developed for the approval of Designs and Manufacturing 
Procedures, together with Techniques in use to ensure that Quality 
Requirements are known, understood and implemented. 


48444 Alternative containment concepts for the high temperature 
gas cooled reactor. George, B.V. (British Nuclear Design and Con- 
struction Ltd., Whetstone); Roberts, A.C. pp 555-562 of In Experi- 
ence in the design, construction, and operation of prestressed con- 
crete pressure vessels and containments for nuclear reactors. 
London; Mechanical Engineering Pub. Ltd. for Institution of Me- 
chanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK ne - 12 Sep 1975). 

The development of the High emperature Gas Cooled Re- 
actor in the U.K. has led to the consideration of some novel forms of 
reactor containment. The main reason for this has been the recent 
requirement that the nuclear power station should be designed with 
protection against aircraft crashes, industrial hazards and earth- 
quakes. Although pressure containment is not strictly required to 
meet the current I.C.R.P. rules this has been included, since it 
pa additional margin for possible future decreases in the al- 
lowable release of radio activity. This paper outlines some of the 
alternative forms of containment structure which have been studied. 
These include the conventional containment building which is a steel 
lined cylindrical vessel of either reinforced or pre-stressed concrete, 
strengthened conventional reactor building and a large circular 

ressure tight containment of some 82 m. diam. and 107 m. high. 
This paper reviews the civil design, construction methods, and 
programme and cost comparisons which have been examined for the 
alternative concepts. The scheme which is currently favoured is the 
large overall circular containment (82 m. diam.), which has a maxi- 
mum internal pressure of 1.67 bar. Since the —_ pressure is 
relatively modest, the possibility of using a plastic sealing membrane 
instead of a steel liner has considered. While the scheme was 
developed specifically for the H.T.R., it may well be acceptable for 
other types of reactor. 
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48445 Prestressed concrete pressure vessels in the United King- 
dom. Hannah, I.W. (Central Electricity Generating Board, Barn- 
wood (UK). Generation Development and Construction Div.). pp 1- 
8 of In Experience in the design, construction, and ion of 
prestressed concrete pressure vessels and containments for nuclear 
reactors. London; Mechanical Engineering Pub. Ltd. for Institution 
of Mechanical Engineers (1976). ; ‘ 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 y twee 

A review is presented of the overall elopment of the 
PCPV in the UK power industry. The rapid devel it of this 
novel form of construction was recognised by the itution of 
Structural Engineers by a special award in 1972. The paper briefly 
traces the salient advances in this pro; from research to reality 
by reference to the designs of the 14 vessels. Statistical informa- 
tion on the main parameters of each vessel design is given, both to 
illustrate the descriptive and discursive matters given in this 
and to serve as ready reference. On prestressed concrete the 
paper compares the empirical m adopted for the earlier vessels 
with the sophisticated techniques that have been i ly pro- 
duced for the PCPV. The influence of the parallel development of 
other aspects of eed game notably limit state design meth- 
ods, are also consi . Vessel construction has called for signi 
cant improvements in —— and the paper refers parti ly to 
those areas in which such advances have already influenced the 
industry at large. The unusually dominant role played by site 4 
tion and quality assurance requirements and the influence of 
statutory controls are briefly discussed. 


48446 Evaluation of corrosion-inhibiting compounds for the pro- 
tection of prestressing systems. Hildebrand, J.F. (General Atomic 
Co., San Diego, Calif. (USA)). pp 245-249 of In Experience in the 
design, construction, and operation of prestressed concrete 

vessels and containments for nuclear reactors. London; Mechanical 
Engineering Pub. Ltd. for Institution of Mechanical Engineers 


1976). 

— From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Tee metet ond eee ee eee 
Fort St. Vrain PCRV are discussed from the point of wire manufac- 
ture, through tendon fabrication and installation, to final protection 
and closure of the prestressing system. The results of several inspec- 
tions are presented. 


48447 Prestressed concrete pressure vessel for helium high tem- 
perature reactor system. Horner, R.M.W. (Taylor Woodrow Con- 
struction Ltd., Southall (UK)); Hodzic, A. pp 499-508 of In Experi- 
ence in the design, construction, and operation of prestressed con- 
crete pressure vessels and containments for nuclear reactors. 
London; Mechanical Engineering Pub. Ltd. for Institution of Me- 
chanical Engineers (1976). : 2 
From Conference on experience in the design, 


construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 


A novel prestressed concrete pressure vessel has been devel- 
oped to provide the primary containment for a fully integrated 
system comprising a high temperature nuclear reactor, three hori- 
zontally mounted helium turbines, associated heat exchangers and 
inter-connecting ducts. The design and analysis of the pressure vessel 
is described. Factors affecting the final choice of layout are dis- 
cussed, and earlier development work seeking to resolve the con- 
flicting requirements of the structural, mechanical, and system engi- 
neers Outlined. Pro to increase the t output of abou 
1000 MW of electrical power to over MW, by incorporating 
four turbines in a single pressure vessel are presented. 


48448 Principles of design and construction for the 
prestressed concrete reactor pressure vessels. Hughes, A.N.; Bell- 
wood, G.N. (British Nuclear Design and Construction Ltd., Whet- 
stone); Paton, A.A. pp 327-333 of In Experience in the design, 
construction, and —_— of prestressed concrete pressure vessels 
and containments for nuclear reactors. London; Mechanical 4 
a Ltd. for Institution of Mechanical Engineers (1976). 

rom Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 1975). 

The building of the top cap poses problems because of the 
number of penetrations to be cast therein. The fuel and control 
system routes need to be tightly specified and controlled so that 
during station life misalignments do not occur which interfere with 
the fuelling and control operations. The outlines the route 
requirements and illustrates how these affect the tolerances and 
movements which can be allowed at various stages of construction. 
op ene work is discussed to show the necessity of resolving 
the different priorities of design, programme and overall 
vessel construction requirements, so that the reactor build is not 
inhibited by the special demands of the top cap, and the integration 
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of the monitoring and survey systems during the top cap build are 
explained. 


48449 pang of in-service surveillance and monitoring of 
concrete pressure vessels for nuclear reactors. Irving, J. 
(Central Electricity Generating Board, Barnwood (UK). Generation 
Development and Construction Div.); Smith, J.R.; Eadie, D.McD.; 
jog od I.W. pp 443-456 of In Experience in the ‘design, construc- 
tion, and operation of sctstvenel concrete pressure vessels and 
containments for nuclear reactors. London; Mechanical 
Pub. Ltd. for Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Details are given of the statutory requirements for the i on 
tion of prestressed concrete pressure vessels in the United Kingdom, 
pe icular emphasis on the prestressing system. The results of 

ic examinations under the Licencing Conditions of the Old- 

ane and Wylfa vessels are presented and discussed in relation to 
design expectations and future requirements. Strain, moisture and 
eae records obtained from the Oldbury PCPV’s over a 10 
ok | mee are compared with prediction ae pd new developments in 
trumentation are discussed. 


it aspects of the construction of the 

and Heysham pressure vessels. Jago, J. (British Nuclear Design and 
Construction Ltd., Heysham Nuclear Power Station (UK)); Lay- 
cock, M.; Limbert, D.; Totten, A.L. pp 283-290 of In Experience in 
the design, construction, and operation of prestressed concrete pres- 
sure vessels and containments for nuclear reactors. London; Me- 
chanical Engineering Pub. Ltd. for Institution of Mechanical Engi- 
neers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, U =e 12 Sep 1975). 

This paper opens with a general description of the Pressure 
Vessel followed by discussion of the originally conceived principles 
of construction and how they were achieved or modified in practice. 
Selection and location of craneage is described. Erection and con- 
struction of major civil and mechanical items are described and 
examples of the use of site factory and prefabrication areas to speed 
erection are quoted. 


48451 Thermal protection system for the concrete core support 
floor at Fort St. Vrain. Jones, H.; Hedgecock, P.D. (General Atomic 


Co., San Diego, Calif. (USA)). pp itl 118 of In Experience in the 
design, construction, and operation of prestressed concrete pressure 
vessels and containments for nuclear reactors. London; Mechanical 
ao Pub. Ltd. for Institution of Mechanical Engineers 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK a -12 mp 1975). 

A unique feature of the Fort St. Vrain HTGR is its steel 
jacketed concrete core ~—- floor. The construction of this floor 
 arymeg sd resembles that of the prestressed concrete reactor vessel, 

ut its location immediately below the core hot gas outlets generates 
some particularly severe thermal protection requirements. A thermal 
barrier is used over the entire outer surface of the floor and in the 
twelve hot gas ducts which convey the primary coolant through the 
floor to the steam generators. A cooling water system of square 
tubes welded to the inside of the steel jacket is used to remove that 
heat which does pass through the thermal barrier and to maintain the 
concrete at acceptable temperatures. The design approach to the 
floor itself and to the thermal barriers and bee system will be 
described, but the main emphasis of the be on the total 
experience gained during construction an eipnetiead testing. - 
—— problem experienced during construction was | 
tom some cooling tubes, after their embedment in concrete. 
solution to that problem was to develop a method for injecting 
ae we into the leaking tube. This method, which has 
ess for in-service repairs, will be described. 


a Construction of the PCPV's at Hinkley Point ‘B’ and 
Hunterston ‘B’. Jones, W.C.; Taylor, S.J. (Sir Robert McAlpine — 
Sons Ltd., a (UK)). pp 271-282 of In Experience in the design, 
construction, and — of prestressed concrete pressure vessels 
— containments for nuclear reactors. London; Mechanical 

Pub. Ltd. for Institution of Mechanical Engineers (1976). 

rom Conference on experience in the design, construction, 
and operation of prestressed concrete ure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 1975). 

A general description is given of the 'Vs. An outline of 

the construction programming is given, hi i 
required to the provision of access and the fo: [paed dente ce 
sary to reduce interference between the various contractors. The 
attachment of the bottom liner to the vessel concrete uired 
substantial experimental work and full-scale trials were ied out. 
In the central zone of the top slab the standpipes are closely pitched 
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with minimum ligament widths between the outside of adjacent 
standpipes of about 60 mm. Again, full-scale trials were carried out 
to determine the most satisfactory method of concreting in this area 
to achieve sound concrete throughout the slab. More detailed infor- 
mation is given on these two items, together with other general 
construction techniques such as tendon duct fixing, methods of 
concreting and associated plant, foundation problems encountered 
and embedment of instrumentation. A brief Qeowigtion is given of 
the site organisation, temporary works and how some of the day to 
day problems were met and overcome. 


+ al Some construction aspects of the Hartlepool reactor liners. 

—_ R.E. (Babcock and Wilcox Ltd., London 
(UK). - 597-60 of In Experience in the design, construction, and 
operation of prestressed concrete weoey vessels and containments 
for nuclear reactors. London; Mechanical Engineering Pub. Ltd. for 
Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The fabrication of the Hartlepool reactor liner and hot box 
structures is considered with emphasis on the method of construc- 
tion adopted to achieve the extremely tight tolerances required. The 
Salhi ces cuaiteke ioe ts cheue cee: Sarees 
ger ig sory ag tioning into the reactor vault. The fabrica- 

of the hot box, the st stress women operations, nozzle machining and 
attachment of nozzle es are also described. In addition the 
construction of the upper liner barrel and machining of standpipe 
holes in the top cap plate relative to the hot box nozzles, is covered 
in detail as is the subsequent erection, setting and welding of stand- 
pipes resulting in the achievement of the fuelling route tolerances. 


48454 General atomic strand winding machine. Matt, P. (Lo- 
singer Ltd., Berne (Switzerland)). pp 211-216 of In Experience in the 
design, construction, and operation of prestressed concrete pressure 
vessels and containments for nuclear reactors. London; Mechanical 
- Pub. Ltd. for Institution of Mechanical Engineers 
(1976) 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

In conjunction with the integrated development of their high 
temperature gas cooled reactors (HTGR), General Atomic of San 
Diego, USA, also developed a strand winding system for the hori- 
zontal prestressing of pressure vessels. The machine lay-out, its 

ilities and the test program carried out in the laboratory and on 
a full scale pressure vessel model are described. 


48455 Multicavity PCPVs for HTR and GCFR systems. 
Morgan, P.L.T.; Bradbury, J.N. (Sir Robert McAlpine and Sons 
Ltd., Risley (UK). pp 545-553 of In Experience in the design, 
construction, and tion of prestressed concrete pressure vessels 
and containments for nuclear reactors. London; Mechanical 
neering Pub. Ltd. for Institution of Mechanical Engineers (1976). 
From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK oe 12 Sep 1975). 
have been developed for multicavity PCPVs in con- 
nection with gas-cooled systems for both High Temperature Ther- 
mal Reactors and Gas Cooled Fast Reactors. The paper discusses 
design problems and to what extent pressure vessel considerations 
are influenced by the choice of system layout. It also describes a 
programme of model tests undertaken to investigate problems specif- 
ic to multicavity vessel . The tests include many small scale 
— and also a 1/14th scale model which was eventually tested to 
ure. 


48456 Leaktightness in HTGRs - experience at Fort St. Vrain. 
Neylan, A.J.; Barker, R.A.; Deardorff, A.F. (General Atomic Co., 
San Diego, Calif. (USA)). pp 179-184 of In Experience in the design, 
construction, and tion of prestressed concrete pressure vessels 
and containments for nuclear reactors. London; Mechanical 1b. 
neering Pub. Ltd. for Institution of Mechanical Engineers (197 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The Fort St. Vrain Prestressed Concrete Reactor Vessel is 
the first utilized to contain the helium coolant of a High Tempera- 
ture Gas-Cooled Reactor. Because the helium coolant contains fis- 

vase inventory per Year. This pape describes the fabrication meth: 
rym D woh po sas, Tale gues Geantes Ge Einenen ae 
to assure this leaktightness and the 

Sawer 


and initial operation of Fort St. 

le, F.S. Jr.; yy ere Sete San 
sa). pp 291-304 of In Experience in the design, 
and operation of prestressed concrete pressure vessels 
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and containments for nuclear reactors. London; Mechanical Engi- 

cong o> Ltd. for Institution of Mechanical Engineers (1976). 

rom Conference on experience in the design, construction, 

and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, A 5 be 12 Sep 1975). 

The Fort St. Vrain (FSV) Nuclear Generating Station is the 
first station in the USA to use a te pasa concrete reactor vessel 
(PCRV). The PCRV was designed and constructed by General 
Atomic. Construction of the PCRV was completed in 1970; the 
ee ure and leak tests were completed in 1971. The structural 

havior of the PCRV has been monitored by installed instrumenta- 
tion since start of construction. This paper describes the ts of 
the actual construction, testing, and initial operation of RV, 
including a com — of structural behavior, where pantiite, be- 
tween observed d analytical predictions. 


48458 Preplaced aggregate concrete application on Fort St. Vrain 
PCRV construction. Ople, F.S. Jr. (General Atomic Co., San Diego, 
Calif. (USA)). pp 317-326 of In Experience in the design, construc- 
tion, and operation of prestressed concrete pressure vessels and 
containments for nuclear reactors. London; Mechanical Engineering 
Pub. - for Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments . Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Two distinct concreting methods were employed in the con- 
struction of the prestressed concrete reactor vessel (PCRV) of the 
Fort St. Vrain (FSV) Nuclear Generating Station, a 330 MW(e) 
High bag, oe ae Gas-Cooled Reactor installation near Denver, 
Colorado. ge oes concrete (PAC) techniques were 
employed in bottom head and the core — floor; 
conventional job-mixed concrete was used in the PCRV sidewall 
and = head regions. This paper describes the successful application 
of PAC techniques utilized primarily in solving construction difficul- 
ties associated with confined and heavily congested regions of the 
PCRV. The PAC technique consists of placing coarse aggregate 
inside the forms, followed by injection of grout under pressure 
— h embedded pipes to fill the interstices in the aggregate mass. 

of the PAC construction method including grout mix devel- 
ema grouting equipment, grout pipe layout, grouting sequence, 
grout level monitoring, concrete temperature control, and pre-con- 
struction mockups are described. 


48459 Calculation of anchor forces on penetration liners for the 
Schmehausen ( 


reactor vessel Germany). Roennert, J.K. (Sulzer Bros. 
Ltd., Winterthur (Switzerland)). pp 373-380 of In Experience in the 
design, construction, and operation of prestressed concrete pressure 
vessels and containments for nuclear reactors. London; Mechanical 
aon ie Pub. Ltd. for Institution of Mechanical Engineers 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Penetrations through the walls of the single Pty PCPV 
Prestressed Concrete Pressure Vessel for the 300 MW(e) reactor are 
lined with steel penetration liners welded to the liner of the cavity. 
For gas-tightness of the system the penetrations are closed by 
covers. To secure their integration with the concrete, the liners are 
anchored to it by means of shear studs and/or angles. Being embed- 
ded in concrete, over the full width of the walls, the liners are 
exposed to lateral and longitudinal concrete deformations causing 
forces on the anchors. The axial blow-out force due to the pressure 
of the coolant on the closures must also be transferred through the 
anchors to the concrete. In the design of anchored penetration liners 
stress analyses are performed to determine anchor forces under 
different loading conditions and at several ages of the PCPV. The 
soaery paper deals with the mathematical estimation of the anchor 

forces on the basis of given concrete deformations, temperature of 
liners, and pressure in the vessel by the method of replacing the 
penetration liners and their anchors by a spring model with linear 
stiffness characteristics for both the liner and the anchors. An 
example of the computations on a digital computer is shown. 


48460 Ti control of prestressed concrete reactor pres- 

sure vessels, Tate, L.A.; Holder, A.R.; Seaton, A.R.; Noronha, RL 
(British Nuclear and Construction Ltd., Whetstone). pp 83- 
92 of In Experience in the design, construction, and operation of 
prestressed concrete pressure vessels and containments for nuclear 
reactors. London; Mechanical Engineering Pub. Ltd. for Institution 


of — 1 Eee cane (1976). 
erence On experience in the design, construction, 


and a. of prestressed concrete pressure vessels and contain- 
ments for eden ery | York, UK (8 - 12 Sep 1975). 
The establishment of a suitable concrete temperature regime 
takes an important place in the overall design of a 
— vessel. Gas at a temperature varying from 400° for 
eactors to 800°C for High Temperature Reactors is con- 
my in a concrete structure which must be maintained at a tem- 
perature generally well below 100°C from considerations of con- 
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crete strength, thermal stress, creep and tendon relaxation. The 
insulation and cooling systems required to maintain this temperature 
differential are expensive and their maloperation or failure could 
have safety implications. This paper sets out the principles followed 
in the design of the temperature control systems for the Wylfa, 
Hartlepool and Heysham vessels, considers the effects of transient 
and fault conditions on the concrete temperatures, gives information 
on the performance of the systems during the commissioning of 
Wylfa Power Station, and describes the formulation of operating 
rules governing the liner and concrete temperatures. 


48461 Development, testing and installation of prestressing of the 
PCPV's at Hinkley Point B and Hunterston B. Taylor, S.J.; Eadie, 
D.McD. (Sir Robert McAlpine and Sons Ltd., London (UK)). pp 
261-270 of In Experience in the di construction, and operation 
of prestressed concrete — vessels and containments for nuclear 
reactors. London; Mechanical Engineering Pub. Ltd. for Institution 
of Mechanical ee (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK &- 12 Sep 1975). 

In order to keep the walls "of the PCPVs at Hinkley Point B 
and Hunterston B as thin as possible it was desirable to have a 
prestressing system which permitted close spacing of the tendons 
and anchorages. A seven strand tendon system was adopted in 
which the strands are individually anchored by the well-established 
wedge and barrel system. The seven anchorages bear on to a square 
plate which transmits the anchorage load to the concrete via a cast 
steel trumpet. These seven strand anchorages are arranged in groups 
of four and precast into a steel box as an ancho unit with an 
ultimate tendon load of about 1050 tonnes. The Govdegunal leading 
up to the adoption of this prestressing system and anchorage ar- 
rangement is described. Full size proving tests were carried out on 
the four tendon anchorage box unit, together with an alternative 
arrangement using a square helix of bonded reinforcement. Informa- 
tion is given on the friction tests carried out on the completed vessel, 
— of the PCPVs and the corrosion prevention methods 

opted. 


48462 Construction of the liners Bh. the prestressed wie 
reactor pressure vessels at Heysham nuclear power station. Whi 
C.M. (Whessoe Ltd., Darlington (UK). pp 381- "388 of In Experience 
in the design, construction, and operation of 
ressure vessels and containments for nuclear reactors. 
echanical Engineering Pub. Ltd. for Institution of Mechanical 
Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 1975). 

A brief description is given of the steel liners for the pres- 
tressed concrete pressure vessels at Heysham Nuclear Power Sta- 
tion. The factors which determine construction strategy and the 
extent of shop prefabrication of the liners are then discussed and 
finally some manufacturing operations which contain an element of 
aovalay are described. 


48463 Inelastic analysis of high temperature structure. Tsune- 
matsu, M.; Ide, A. (Fuji Electric Co. Ltd., Tokyo (Japan)). FAPIG 
(Tokyo); No. 80, 13-19(Feb 1976). (In Japanese). 

In high temperature, gas-cooled reactors, coolant pete 
is very high, while i it is up to about 400°C in conventional 
water reactors. For — > multi-purpose VHTR (Very High 
Temperature Reactor) being esigned in JAERI aims at coolant 
temperature of 1,000°C. At such hi high temperature, the structural 
materials show inelastic behavior, so that a new approach is required 
to the structural analysis. The following matters are described: the 
theory of inelastic structure analysis as the basis for the finite 
element code PENTADEC Precee nach for that purpose; and the 
applications of the code to the elasto-plastic analysis of a thick- 
walled cylinder, the thermal cape analysis of the fuel-sleeve bottom, 
and the elasto-plastic analysis of the core-barrel skirt of a VHTR. 


48464 Design of core and core structures for the experimental 
multi-purpose high temperature reactor. Nakamura, H.; Matsuda, M.; 
Ide, A. (Fuji Electric Co. Ltd., Kawasaki, — (Japan)). Fuji 
Jiho; = No. 5, 244-249(May 1976). e Japanese). 

The first conceptual design of the experimental multi-purpose 
high temperature reactor was ordered by J Atomic Energy 
gy ene —— ang cat na Ae F oman ed b pny 

t is largely different from 

of the core was changed to the improved fey type heen Mk-1 and 
Mk-2, and the working scope of the s¢ secondary system was limited to 
steam generator system only. The study on core design was 
carried out by investigating the results of the survey for 
determining the basic parameters of the core in JAERI. The power 
—_ distribution must be optimized and the highest tem) of 
must be limited as low as possible in case of 1,000°C coolant 
outlet temperature, in order to lower the leak of fission products into 
the primary cooling system. Accordingly, the safety standard, the 
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operation of control rods, and the thermo-hydrodynamic character- 
istics were studied. The aseismatic property of the core structure, 
flow characteristics, heat insulation, manufacture and maintenance 
were re-examined while the steel pressure vessel and the system of 
a were maintained firmly. The prospect of attaining 

1,000°C cannot be promised, but by the use of pin type fuel, the 
design suitable to obtain high sa egy —_ be developed. The 
research and development regarding fuel design data should be 
carried out urgently. 


48465 was Sema eees 2D Cand ep oat, Fede. Bi: 
Trabler, M. (to werk Union A.G.). German(FRG) Patent 
2,503,124/A/. 29 Jul 1976. 19p. (In German). 

3 figs. 

The claim refers to a total plant with a helium cooled high- 
tem: reactor in integrated design, i.e. including the heat 
exc ing components within an enlarged prestressed-concrete re- 
actor pressure vessel. The aim of the invention is to avoid asymmet- 
ric thermal by symmetrical lement of the components and 

ipes and by reducing the length of the connecting pipes between 
exc) components, reactor, and gas t enerator, as 
well as by avoiding overlapping. The configuration of the compo- 
nents is described in detail. 


High temperature reactor with closed gas circuit. Mahal- 
— M.; Hendrich, K.; Prasch, D.; Hodzic, A. (to Hochtempera- 
ture-Reaktorbau G.m.b.H. ). German(FRG) Patent 2,506,293/A/. 26 
Aug 1976. 15p. (In German). 

3 figs. 

The claim refers to a reactor mounted within recesses of a 
prestressed-concrete pressure vessel, together with heat exchanging 
components and at least one gas turbo-generator set as well as the 
gas pipes. The reactor is built within a cylindrical cavern and the 
other components are installed within partly horizontal, partly verti- 
cal ducts or tunnels. The aim of the invention is to prevent direct 
neutron radiation from the hot gas plenum to the hot gas pipes and 
with it an activation of the metallic components of these pipes. This 
is achieved by providing a in the form of a circular wall in 
the hot gas plenum and over its total height, running coacially to the 
reactor cavern. The circular wall consists of graphite with a borated 
zone. 


48467 Nuclear gas turbine development. Fortescue, P. (Gen At 
Co, San Diego, Calif). Power Eng.; 80: No. 12, 50-53(Dec 1976). 

A renewed and much increased interest in the closed cycle 
gas turbine has followed the advent of the high temperature gas- 
cooled reactor as a new potential heat source. The article is con- 
cerned with matters influencing choice of initial design, which 
demand resolution at the outset. In particular, it is addressed to 
necessary differences in design approach appropriate to a plant for 
immediate commercial utility as to a plant intended as the 
most effective developmental tool. i = immediate use implies 
that the first integrated nuclear gas lant to be constructed 
could serve also as the accepted ata of a commercially viable 
line of essentially similar products. Design for development envis- 
ciel tool forthe frtheranceof the at, rather than prototype 
essential) tool for the furtherance of the art, rather than a prototype 


to be exactly repeated. 
48468 Commercial cooled reactor protection 
William FW. (British Nuclear Fuels Ltd., 


system. Patterson, D 
—, J. Inst. ‘Nucl Eng.; 18: No. 1, 11-15, 30-31(Jan 1977). 
See sae Geneon atten Su on Adve Gre 
Cooled Reactor (AGR) of the type chosen for the second phase of 
the British nuclear power generation programme is described. In- 
oene are details of the solid state safety system and several of 
the parameters measured to provide protection primarily against fuel 
damage, but also against mechanical damage to large items of 
reactor plant. 


48469 State of development and development trends of power 
stations with high temperature reactors. Hirschfelder, G. (Vereinigte 
Elektrizitaetswerke Westfalen A.G. (VEW), Dortmund (Germany, 
F.R.)). —— 57: No. 1, 8-16(Jan 1977). (In German). 

15 

At present, no nuclear power plant equip with a 
temperature reactor is suitable for being introd dogs b into 

or US market, promising to rival the 1300 

plans, Varians ae analyea, andthe question dealt ith, wether 
spherical fuel elements, the non-integrated method of construction 
and the cast iron pressure vessel would not, after all, 
offer better chances for its com eee capacity when taking into 
account all the requirements to be met by the reactor system. The 
decision concerning the choice of the reactor s is to be 
prepared in the course of the next months. Since such a project with 
its whole fuel cycle included exceeds the financial power of the 
individual companies, and perhaps even that one of the individual 
nations, close international co-operation is in the offing. 
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48470 Novel uses of in material transfor- 
mations and 


t refinement processes. Kla he E.U. } saggy anette ha 
Univ., Erlangen (Germany, F.R.). Le 
und Anlagenbau). Gente Tech.; 49: No. 1, wie an 1977) 


9 figs. 1 tab.; 20 refs. 
Se ae tee Lo Ce es 
" compact ye t it exc systems. is 
peateey, Wa Se Se ee Se ape a Laem | The suitability of 
iquid metals to meet this demani 


contends areeeain a 
or from both open as well as closed bn egy 
inspection reasons only closed systems are being developed in nucle- 
ar reactor technology. The economic disadvantages associated with 
the high pump pachvmence when dasliag with tesla esote world 
suggest diners a with stagnant molten metal, into which the heat is 
brought as Soaiincdinen (discontinuous) phase by injection of the hot gas. 
are not necessary in this case; co y such 
poe ae open ' and are classed under direct heat 
transfer. Examples of the uses of o systems (lead-bath heat 
mera, surface paren ape rd me . are given. The 
scope of disperse systems 0} Kenmnye = metal in modern 
coukaniagy ——- gasification techniques are examined and as- 
sessed according to feasibility of incorporation in plant. 


48471 Solving moderator corrosion in AGR’s. Wood, 
C.J. (Central Electricity Generating Board, Berkeley (UK). Berkeley 
Nuclear Labs.). Nucl. Eng. Int.; 22: No. 252, 29-32(Jan 1977). 

Coolant additives inhibit moderator corrosion in AGRs, but 
can cause undesirable build-up of carbon deposits on fuel pins and 
increase corrosion rates elsew in the system. Knowledge of the 
corrosion chemistry of graphite in CO, and the effect of CO, HxO 
and CH, is reviewed. A description is given of the present operation- 
al strategy. 
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REFER ALSO TO CITATION(S) 48393, 48698, 48802 


48472 ao pe Ne CRUNCH 1D: a computer program for 
seismic ee < the HTGR core. Rickard, N.D. (General Atomic 
Co., San Diego, Calif. (USA)). Mar 1977. Contract EY-76-C-03- 
0167-PRJ-51. 43p. MF AOl. 
This document serves as a user’s manual and theoretical 
manual for the CRUNCHID a program. CRUNCHID is a 
numerical integration code designed to a 
seismic excitation. The core is represented as a one-dimensional 
horizontal strip of blocks constrained within the PCRV. Each block 
of the CRUNCH model represents one or more columns of the 
actual core. One additional block is provided to model the core 
ry floor. Seismic excitation is provided by defining the motion 
PCRV. CRUNCH has two types of mathematical models for 
collisions; the standard spring-damper model, and an impulse-mo- 
mentum model. 


48473 (SAND—75-0439) Pickering safeguards: a preliminary 
analysis. Todd, J.L.; Hodgki J.G. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). yk y 7. Contract EY-76-C-04-0789. 19p. Dep. 
NTIS, ¥ A02/MF A 
is —_ of thoughts relative to a systems 
me for implementing international safeguards. Included is a 
analysis of the Pickering Generating Station followed by 
a suggested safeguards system for the facility. 


48474 Pressure tube for pressure tube type reactor. 
Shibato, E.; Minato, A.; Takayama, T.; Suzuki, K. (to Hitachi Ltd.). 
Japanese Patent 1976-64,198/A/. 6 Nov 1974. 5p. (In Japanese 
A pressure tube assembly for a pressure tube type reactor, in 

which Gs uutetd chamstedinien of patteas of etomien thes 
joined to the pressure tube are improved is described. Upper and 
lower extension tubes each coupled vo siiiekiteseeanitaabele 
zirconium alloy pressure tube are made of austenite stainless steel, 
and portions of both extension tubes in contact with the 

tbe and also their portions in contact with inserted seal pl are 
made of martensite stainless steel composed of 11.50 to 13.5% Cr, 
cre om poe mata of SUS 4) the prvi 
(referred to as improved material of SUS 403 us an 


castle gunmen telidat af Me cioe Gein ache 
tube assembly. 


48475 Device for controlling water supply to nuclear reactor. 
Iwasaki, T. (to Hitachi Ltd.). Japanese Patent 1976-66,995/A/. 6 
Dec 1974. 4p. (In Japanese). 
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A method is described to smoothly control automatic water 
supply for realizing stable operation of a nuclear reactor by provid- 
ing a flow rate limiting signal selection circuit and a preferential 
circuit in a water supply control device for a nuclear reactor 
wherein the speed of a recirculation pump may be changed in two- 
steps. Opening angle signals for a water supply regulating valve are 
controlled by a nuclear reactor water level signal, a vapor flow rate 
— and a supplied water flow rate signal through an adder and an 

ijuster in response to a predetermined water level setting signal. 
When the water in the reactor is maintained at a predetermined 
level, a selection circuit receives a water pump condition signal for 
selecting one of the signals from a supplied water rate limiting signal 
generator mpm signals for indicating whether one or two 
water supply pumps are operated. A low value preferential circuit 
passes the lower of the values generated from the selection circuit 
and the adder. The selection circuit receives a recirculation pump 
condition signal and selects either one of the signals from the 
supplied water flow rate limiting signal generator operated at high 
speed or low speed. A high a s rential circuit passes the 
higher value. 


48476 SGHWR programme together with memoranda submitted 


to the General —— Sub-Committee. Session 1976-77. London; 
H.M. Stationery ice (1976). 70p. 


The First Report from the Select Committee on Science and 
Technology, 1976-77, is on the SGHWR programme. The reasons 
for the enquiry and the evidence given by all the interested organisa- 
tions are presented. The report summarised the cases for and against 
the SGHWR, as presented by the different organisations and consid- 
ers alternative types of reactor. Comments are made on the plant 
ordering procedures. The Committee's recommendations regarding 
the oalieks which should be adopted are discussed. The various 
memoranda submitted by the organisations taking part in the enquiry 
to the general purposes sub-committee are reproduced. 


48477 Accuracy of the improved quasistatic space-time method 
checked with experiment. Kugler, G.; Dastur, A.R. Chalk River, 
Ont.; Atomic Energy of Canada, Ltd. (Oct 1976). I 1p. 

Experiments performed at the Savannah River Laboratory 
make it possible to check the accuracy of numerical methods devel- 
oped to simulate space-dependent neutron transients. The experi- 

i ly designed to emphasize delayed neutron hold- 

‘ ERBERUS code using the IQS (Improved Quasistatic) 
method as develo; to provide a practical yet accurate tool for 
spacial kinetics calculations of CANDU (Canada Deuterium Urani- 
um) heavy water reactors. The code was tested on the Savannah 
River experiments and excellent agreement was obtained. 3 refs. 


48478 Characterization platinum self-powered detectors. 
Lynch, G.F.; Shields, R.B.; “ P.G. (Atomic Energy of 
Canada Ltd., Chalk River, Ont.). IEEE Trans. Nucl. Sci.; NS-24: No. 
1, 692-695(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Because platinum self-powered flux detectors have a mixed 
(neutron and gamma-ray) response in reactor radiation fields, an 
experimental program was undertaken to characterize these devices. 
This paper describes ex) ——Se performed to determine the re- 
sponse ters for detectors in a heavy-water moderated 
reactor. Absolute y-ray and neutron sensitivities were derived from 
these measurements for detectors with three different emitter diame- 
ters, and the results are compared with previously reported values. 
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REFER ALSO TO CITATION(S) 47770, 48382, 48549, 48585, 
48647, 48685, 48704, 48705, 48706, 48707, 48708, 48709, 48710, 
48711, 48712, 48715, 48720, 48721, 48732, 48740, 48742, 48752, 
48753, 48782, 48801, 48905, 49161, 49166, 49211, 49218 


48479 (ANL-CT—77-14) Steady-state CRBR outlet plenum 
mixing with an AFMS core. Howard, P.A. (Argonne National Lab., 
Ill. (USA)). Apr 1977. Contract W-31- 109-ENG-38. Sip. . 
Steady-state outlet plenum mixing studies have been com rus) 
ed at 1/ 10-scale for an Alternate Fuel Management Scheme (A 
Core of Clinch River Breeder Reactor (CRBR). Three different on 
temperature distributions (time-in-cycle) were simulated at the nomi- 
nal of .254 cm (2.54 cm prototype). Mean temperature and 
oscillations at instrument _ and in the leakage Fir ot were 
observed to vary with time-in-cycle. A leakage flowrate of 7-8% of 
total flow was measured and is similar to the measured 
flowrate of the reference core. A more uniform outlet oe 
temperature was observed with the AFMS core than with the 
reference core. Complete data from four tests are reported here as 
well as flow pattern observations from flow visualization tests. 
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48480 (ANL-CT—77-16) Experiments on fluidelastic vibrations 
of tube arrays. Chen, S.S.; Jendrzejczyk, J.A.; Wambsganss, M.W. 
(Argonne National Lab., i (USA), Apt 1977. Contract W-31-109- 
ENG-38. 61p. NTIS. E PC A04/MF AO1. 

The ov ‘objective of the activity is to new and/or 
improved, experimentally-validated analytical a 
lines for designing LMFBR components to avoid flow 
induced vibration. Many reactor system components, such as heat 
exchanger tubes and reactor fuel pins are susceptible to flow i 
vibration. Due to fluid coupling, the tubes will — in one or 
several of coupled modes. Therefore, understanding the 
modes is essential in design to avoid detrimental flow-induced 
tions. Four series of tube arrays are tested. The ts of the 
tubes are as follows: (a) a row of five tubes with the to tube 
radius ratio (G/R) equal to 2.0, 1.0, and 0.25; (b) three-tube a in 
the staggered arrangement with G/R equal to ~* 1.0 and 0.5; (c) 
seven-tube arrays in the staggered arrangement with G/R ¢ to 
1.5, 1.0 and 0.4; and (d) four-tube array in a square pattern G/R 
pd .5. — fourth series is tested under ‘® different conditions: (1) 

y submerged in unconfined water; partially submerged in 
water; (3) near a flat wall; (4) contained in a circular cylinder; and 
(5) fully submerged in a liquid of viscosity (mineral ol) 
means to excite the tubes is provided by an electromagnetic exciter 
assembly. A servo system can be used t control input. Response in 
the form of tube acceleration is measured using two accelerometers 
mounted on each tube. The data is processed in a fast Fourier 
Transform Analyzer. An analysis is made for each test case. The 
— Semcon se for oe and —. natural - 
mode shapes, ping, and tube response are presented in 
report. The experimental data and analytical results are found to be 
in good agreement. 


48481 (CONF-770303—10) Effect of 

stress corrosion cracking. Indi 

tric Co., Pleasanton, Calif. (USA); Liq quid Metal 

Conoge Fest ¢ Calif. Usa), ih Content EY-7 
PC A02/MF A\ 

From Corrosion/77 NACE m ; San Francisco, Califor- 
nia, United States of America (USA) (14 ar 1977). 

To evaluate effects of a large water leak into the sodium side 
of a steam generator in a Liquid Metal Fast Breeder Reactor the 
Liquid Metal Engineering Center (LMEC) at Canoga Park, Califor- 
in, io perfeeming 0 custo <0 wate is 6 Sie 05> ee 
This test series involves heating a large steam generator that possibly 
contains localized pockets rs eo us caustic retained from a previ- 
ous sodium-water reaction. Such pockets of caustic solution could be 
in contact with welds and other er apEry that contain residual 
stresses up to the yield point. The LMEC and General Electric (GE) 
ran a series of tests to evaluate the effect of heating rate on caustic 
stress corrosion cracking (SCC) for alloys either used or 
for the LLTR. A summary of the temperatures and caustic concen- 
tration ranges that can result in caustic SCC for carbon steel and 
Type-304 stainless steel is given. 


48482 (COO—2803-4) Density and shape factor of sodium aero- 
sol, Final report, October 1, 1975—January 31, 1977. Hinds, W.; 
Mallove, E.; First, M.W. (Harvard School of Public Health, Boston, 
Mass. (USA)). Apr 1977. Contract EY-76-S-02-2803. 33p. Dep. 
NTIS, PC A03/MF AO1. 

Measurements were made of effective density, size distribu- 
tion and dynamic shape factor for sodium fire aeroso! particles using 
centrifugal separation and scanning electron microscopy. The aero- 
sols were formed by burning one po’ pound of sodium in a 90 m® air 
filled chamber at initial relative humidities from 16% to 53%. The 
aerosol particles were primarily sodium carbonate with water of 
hydration or adsorbed water. Twenty-nine —- of aerosols aged 
from 34-376 minutes gave an average value of effective density of 
0.61 cm* with relative standard deviation of 22%. This corre- 
sponds to a Stokes’ correction factor, a, as used in the HAA-3 Code 
of 0.27. For the conditions of this study no clear trends were 
observed for effective density with relative humidity, age, or aerody- 
namic diameter. 


48483 (ERDA—67(Draft)) Liquid Metal Fast Breeder Reactor 
Research and Development Adminis- 

(OSA). Div. of Reactor Development and 

Demonewationh 21 Jan 1977. 123p. Dep. NTIS, PC A06/MF AOI1. 
The objectives, program strategy, = paceman ye plan, and 

> are requirements for the ERDA LMFBR program are present- 


rate on caustic 


heating 
, M.E.; Hoffman, N.J. (General Elec- 
0 20" 


48484 (GA-A—14123 putin eens Se 
application to the 300-MW(e) gas-cooled f 
oczy, C.J. (General Atomic Co., San Diego. USA. May 
1977. Contract EY-76-C-03-0167-PRJ-23. 3 htop D Den 
A06/MF AOl1. 

Several steam generator designs are considered as possible 
alternates to the reference GCFR helical coil design. Sizing, com- 
parison, and evluation of straight tube and helical coil steam gener- 
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ators indicate that, for GCFR application, the helical coil design is 
more attractive. Major areas of steam generator design and concern 
encom! materials of construction, operating experience, boil- 
ing vior in straight tubes and helical coil tubes, and associated 
stresses are discussed and evaluated. Potential problems and those 
areas in which knowledge is incomplete are identified. 


48485 (GEAP—13825-18) Instrumentation elopment eigh- 
teenth quarterly report, April—June 1976. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jul 1976. 
Contract EY-76-C-03-0893-009. 32p. . 

Progress is reported on the development of instrumentation 
for surveillance of the core and in-vessel components of liquid metal 
cooled fast breeder reactors. Current development efforts are fo- 
cused on high-temperature neutron detectors and advanced signal 
transmission methods. This report covers activity during the period 
April, May and June 1976. 


48486 (GEAP—13825-19) Instrumentation development nine- 
teenth quarterly report, July—September 1976. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Oct 
1976. Contract EY-76-C-03-0893-009. 42p. . 

Progress is reported on the development of instrumentation 
for surveillance of the core and in-vessel components of liquid metal 
cooled fast breeder reactors. Current development efforts focus on 
high temperature neutron detectors and advanced signal transmis- 
sion methods. This report covers activity during the period of July, 
August, and September 1976. 


48487 Lae ey Se nes COROPT (Core Optimization): a com- 
puter program for finding um LMFBR mixed-oxide fuel cores. 
Neill, G.V.; Johnson, D.P. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). Jan 1977. Contract EY-76-C- 
03-0893-020. 291p. . 

The COROPT (CORe OPTimization) computer program is 
described along with instructions for its use. Information describing 
code verification is also presented and discussed. Simple models are 
used to describe the reactor nuclear, thermal/hydraulic, and me- 
a ee performance as functions of independent design variables 

pals ren conditions. The user specifies design constraints on the 
lanket, or control subassemblies which are required to be 
satisfied. An optimization algorithm is used to determine the set of 
independent core design and operating condition variables that yield 
the optimum user specified ormance index. This performance 
index can be cost, doubling time, or some user specified parameter. 
COROPT is currently operational on Honeywell-6000 systems. 


48488 (GEFR—00026) Swelling and microstructural character- 
ization of nickel ion bombarded commercial alloys. Lauritzen, T.; Bell, 
W.L. (General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder 
Reactor Dept.). Jan 1977. Contract EY-76-C-03-0893-014. 10ip. . 
The swelling behavior and microstructural stability of six 
commercial austenitic alloys were evaluated from results of transmis- 
sion electron microscopy examination of nickel ion bombarded foils. 
Included were the solid solution grades Type 310 and Type 330 and 
the precipitation hardenable grades Nimonte I PE16, Inconel 706, 718, 
and M813. Specimens of the several alloys in various commercial 
heat treated conditions were bombarded with 4 and 5 MeV nickel 
ions, Over a range of temperatures, to doses as high as 250 displace- 
ments per atom (E/sub d/ = 40 eV). Although marked differences 
- ape ture dependence of swelling were observed among the 
y the solid solution alloys exhibited swelli s in excess of 
19 oe their respective peak swe temperatures. 
examination revealed a general acceleration in precipitation kinetics 
and enhanced overaging in alloys with high titanium to aluminium 
ratios. In the less complex alloys, microstructural changes were 
slight. These results demonstrate that valid simulation of in-reactor 
microstructural behavior can be uced by nickel ion bombard- 
ment and poe romp ok ypes 310 and 330, nt ps 
studied exhibi table swelling, i.e., less than or equal to 5%, to 
doses typical of LMFBR fluence. 
48489 (GEFR—00040) Intermediate Mockup Loop 
(ISML) operation report. Krankota, J.L.; ( 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Feb 1977. Contract EY-76-C-03-0893-018. Tip. . 
The intermediate Heat T: rt System (IHTS) of the 
Clinch River Breeder Reactor (CRBR) will experience carbon trans- 
port from the low allo apes gh ee aed cme Loss of carbon 
will weaken the low alloy steel, and the resulting carburization may 
the stainless steel. The ISML test facility was constructed 
rt that will occur during the 30-year 
simulates the materials, a 
and surface area ratios of the CRBR. The objective of the tests 
eee = On prextie Go ote Cane sanded to Gatien and pecdict 
De peStemes of conquati sad giying, asses wen the 
CRB Intermediate Heat Transport System. This report describes 
the ISML and its operating history from construction to several 
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thousand test hours. The loop was performed without incident and is 
continuing to supply carburization and decarburization data. 


48490 (HEDL-TME—75-135) Design “4 ps of ea 
conductivity probes for mixing measurements in the Hydraulic Core 
Mockup. Ausere, R.J.; Dickinson, D.R.; Fisher, F.R.; eo 
W.H.; Tracy, W.J. (Hanford Engineering Dev 
land, ‘Wash. (USA)). May 1977. Contract EY-7 

report describes the design and testing of conductivity 
probes oe local transient salt concentrations in water 
during tests in the Hydraulic Core Mockup (HCM) in which the 
mixing of sodium flow streams of different tem; is simulated. 
The probe consists of a small electrode which is 
constant electric current; the resulting voltage is a 
electrical conductivity of the water een the electrode and a 
nearby ground. The probes were designed to avoid damage and 
water leakage during exposure to temperature up to 250°F, pressures 
up to 250 psig and velocity up to 20 ft/sec during several weeks of 
facility operation. The probes and electronic read-out performed 
satisfactorily in measuring 160 transient local salt concentrations. 


48491 (HEDL-TME—76-2) HCM pressure-drop and flow-distri- 
bution tests. Final report. Dickinson, D.R. (Hanford Engineering 
a aeiine Lab., Richland, Wash. (USA)). May 1977. Contract 
EY-76-C-14-2170. 57p. . 

Measurements of pressure drop and core flow distribution 
were made in the Hydraulic Core Mockup (HCM), a 0.285-scale 
hydraulic and vibrational model of the vessel, at the Hanford 
Engineering Development Laboratory. This experimental data in- 
cludes measurements from one-, two- and three-loop operation and 
at a range of flow rates from 10 to 110 percent of normal FTR flow. 
Excellent uniformity of core flow was found within each orifice 
zone. 


48492 (HEDL-TME—77-8) Clinch River Breeder Reactor 

assembly inlet/outlet nozzle flow tests. McConnell, P.M. (Hanford 
Development Lab., Richland, Wash. (USA)). Feb 1977. 

Contract EY-76-C-14-2170. 103p. . 

Full scale model components of the Clinch River Breeder 
Reactor fuel assemblies have been tested under steady-flow condi- 
tions with 140°F water. Shield orifice calibration data (23 configura- 
tions), inlet-nozzle piston-ring | effects of fuel assembly inlet- 
nozzle unseating, axial velocity profiles, and rough cavitation thresh- 
oid checks are . These data permit the desi to accurate- 
ly predict the thermal hydraulic performance of the prototype fuel 
assemblies for a given set of design conditions. 


48493 (IWGFR—16) Technical committee meeting 
interaction. report. (International Atomic Energy 
Agency, Vienna (Austria). International Working ang Fat 
Reactors). 1977. 209p. (CONF. TM0213_ (Suman ie )). Dep. S (US 
Sales Only), PC Al0/MF AO1. 
on fuel and cladding 


From Technical committee meeting 
interaction; Tokyo, Japan (21 Fé (21 Feb 1977). WEL 
Separate abstracts have been prepared for each of the individ- 


ual papers included. 


48494 (NYO—3930-9) Liquid metal bearing technology for large, 

sodium rotating machinery. Third topical report 
design data handbook for externally bearings 
including turbulence and inertia effects. Smalley, A.J.; Geren, B.F.; 
Arwas, E.B. (Mechanical Technology, Inc., Latham, N.Y. (USA)). 
Jan 1971. Design dase (MTI—71TRI5). NTIS, PC A06/MF AO1. 
gape gy = 
presented A. wide range 9 a as ee & Se 
turbulent Both pressure flow induced turbulence 
and Sein chem at cssemannh top iets 


itype 
of this data. Design data is presented for two 
cms anes eee elie a iarcterastics andthe other with 


balance between flow and stiffeess. Tables of dete ere 
ed which load, flow, stiffness and damping of these 
as a function of eccentricity ratio. i cate sneer geotiaee 
design information are presented, which may be used to evaluate 
tolerance effects and to study the performance of non-standard 


48495 poh ey oak of 
in he ( 3) an need Chae 


Frc, Filings, Jao IJ. Aen Rit r Oak 
Ng, SEA at > 1977. Contract W-7405- 


wate a fabricating ed _tube-to-pipe 
sn SNS 


——— performance is accomp at reduced cost 
SS ee eee anne Sen ee, wae 
techniques used and the method of fabrication are described in detail. 


48496 gee hae Nm pone distribution in the duct 
wall of 19-pin simulated LMFBR fuel assemblies. Linz, D.G.; Want- 
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land, J.L. (Oak Ridge National Lab., Tenn. (USA)). 30 Mar 1977. 
Contract W-7405-ENG-26. - 7 

The temperature distribution in the duct wall of 19-pin simu- 
lated liquid-metal fast breeder reactor (LMFBR) fuel assemblies has 
been investigated. The experiments were performed in the Thermal- 
Hydraulic Out-of-Reactor Safety facility, which is an engineering- 
scale sodium test loop operated by the Oak Ridge National Labora- 
tory. The test bundles are assemblies of electric fuel pin simulators 
having the same external configuration, s t arrangement, tem- 
perature, and heat flux as typical LMFBR fuel pins. The bundles are 
contained in a hexagonal duct that is instrumented for temperature 
measurement at specific locations. Results showed that the swirl 
flow induced by the wire-wrap spacers in the duct periphery and the 
distance between the edge pins and the duct wall (which can vary 
due to pin bowing) significantly influenced the temperature distribu- 
tion in the duct wall. The peripheral swirl flow has a mixing effect, 
which tends to limit the temperature variations and decrease the 
probability of having a single hot channel in the duct periphery of 
the 19-pin bundles. Test bundles having a nominal pin to duct-wall 
spacing that is half as large as in an LMFBR fuel assembly show 
larger and more unpredictable temperature variations in the duct 
periphery. The measured temperature variations are of sufficient 
magnitude that their effects should be considered in evaluating the 
duct warpage, swelling, and core restraint problems in L’ R 
cores. 


48497 (ORNL/TM—S5772) Status report on ultrasonic inspec- 
tion methods for bore-side applications. Cook, K.V.; Cunningham, 
R.A. Jr. (Oak Ridge National Lab., Tenn. (USA)). Apr 1977. Con- 
tract W-7405-ENG-26. 28p. . 

The nondestructive inspection of tubing and tube-to-tubesheet 
weldments in heat exchangers for reactor systems is necessary to 
ensure the high integrity essential for safe, reliable, continuously 
operating units. An ultrasonic bore-side inspection system has been 
developed for small-bore applications. The current system can be 
used to inspect tubing or weldments with bores as small as 10.1 mm 
(0.4 in.) for transversely or longitudinally oriented discontinuities; 
however, similar mek fre are possible within even smaller bores. 
Since the probe head is rotated to provide inspection along a helical 
path, special ultrasonic signal connectors are employed. The minia- 
ture probe heads — are designed for rapid exchange in the 
mechanical scanner. These probes use commercially available trans- 
ducers and are capable of performing various ultrasonic inspections 
with both single and dual examination techniques. The inspection 
methods and equipment are discussed, along with results of calibra- 
tion, recording, and correlation studies performed on laboratory- 
type eee Reference notches with depths representing 2 per- 
cent of the wall thickness were detected and recorded from the bore 
of 15.88-mm-OD x 2.77-mm-wall (0.625 x 0.109 in.) tubing. 


48498 (SAND—76-0602) LMFBR spent-fuel characterization 
for application. Dupree, S.A.; Schmidt, W.H. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). May 1977. Contract EY-76-C- 
04-0789. 74p. . 

Results of ORIGEN calculations are given for the total 
thermal, gamma-ray, and neutron source strengths resulting from 
fuel burnup in, respectively, CRBR, FFTF, and a preliminary-design 
oxide-fueled commercial breeder reactor that uses current technol- 
ogy. Comparisons are made with results from other calculations and 
with an empirical formulation for decay heat. The results are intend- 
ed to serve as preliminary guidelines for LMFBR spent fuel ship- 
ping-cask analyses. 


48499 (WARD-NA—3045-40) Sodium Technology Program: 
friction, wear, and self-welding. Quarterly progress report for period 
ending October 31, 1976. Ray, W.E. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Nov 1976. Contract 
EY-76-C-02-3045-001. vp. . 

Progress is rted in LMFBR-related studies in the follow- 
ing areas: sodium friction and wear testing, self-welding evaluation 
in sodium, and sodium compatibility of low friction materials. 


48500 (WARD-OX—3045-19) Oxide fuel element development. 
Quarterly progress report for period ending June 30, 1975. Boltax, A.; 
Saling, J.H. (Westinghouse Electric Corp., Madison, Pa. (USA). 
~ aaa Reactors Div.). Nov 1975. Contract EY-76-C-02-3045. 

° Progress is reported in the following areas: coordination and 
evaluation of mixed oxide irradiation tests; post-irradiation examina- 
tion of fast reactor experiments; grid-type fuel assembly; fabrication, 
development, and testing of LMFBR fuel assemblies; evaluation and 
analysis of fuel and cladding irradiation behavior; and improvement 
of analytical methods and lifetime tests. 


48501 (WARD-OX—3045-25) Post-irradiation examination re- 
sults of WSA-1 and WSA-2 fuel pins (interim discharge). Nayak, U.P.; 
Strain, R.V.; Foster, J.P.; Levine, P.J.; Biancheria, A.; Boltax, A. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced Re- 
actors Div.). Jan 1977. Contract EY-76-C-02-3045-007. vp. . 
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Subassemblies WSA-1 and -2 were designed to evaluate the 
and i on cladding 
in- 


effects of fuel pin desi Operating parameters 
deformation and gen irradiation behavior. The e: , 
volve 38 encapsulated mixed oxide fuel pins clad with solution 
annealed and t cold-worked T: 316 stainless steels, 
irradiated in the EBR-II using standard - capsule and 
ee eos et TD) See imental Magny] — se _ 
sity (89 to 95 percent , fuel-cladding gap size (2 to 6 mils, 0.05 to 
0.15 mm), cladding thickness (10 to 15 mils, 0.254 to 0.381 mm), 
power rating (6 to 10 Kw/ft, 19.7 to 32.8 Kw/m), cladding tempera- 
ture (950 to 1100°F, 500 to 600°C) and fluence. Following successful 
operation to burnups ing from 4.2 to 7.2 a/o and fluences up to 
5.0 x 1077 n/cm?(E greater 0.1 MeV), 15 pins were permanently 
removed for post-irradiation examination. The Te were 
reconstituted with a similar number of WSA-5 fuel pins reinsert- 
ed into EBR-II for irradiation to goal burnups. 


48502 (WARD-OX—3045-30) Irradiation creep, swelling cou- 
pling: microstructural modeling and data analysis. Topical report. 
Weiner, R.A.; Foster, J.P.; Boltax, A. (W use Electric he 
Madison, Pa. (USA). Advanced Reactors Div.). May 1977. Contract 
EY-76-C-02-3045, 30p. . 

The irradiation creep behavior predicted by a model of 
microstructural evolution is com with irradiation creep data on 
solution-annealed Type 304L stainless steel. These data are shown to 
be consistent with an irradiation creep-swelling coupling in which 
the swelling enhanced irradiation creep rate is proportional to the 
swelling raised to a power. The implications of this functional form 
for the irradiation creep-swelling coupling on the irradiation creep 
behavior of reactor com ts with time it stress and 
temperature histories, including the results to be expected from a 
comprehensive reactor history effects experiment, are discussed. The 
differences in the irradiation creep behavior of solution-annealed and 
cold-worked steels are investigated theoreticall y by incorporating 
the dose and temperature dependence of the line dislocation density 
into the microstructural model. This refinement of the microstruc- 
tural model predicts that the ratio of the irradiation creep in cold- 
worked and solution-annealed steels will be dose dependent, the 
i iati material constants will be Sa 

50°C swelling enhanced irradiation creep will be the 
same in cold-worked and solution-annealed Type 316 stainless steel. 


48503 (WARD-XS—3045-16) Physics evaluations and applica- 
tions. Quarterly progress report for period ending January 31, 1977. 
Paik, N.C.; Davis, W.J.; Bortz, A.B. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Mar 1977. Contract 
EY-76-C-02-3045. 23p. . 

Progress in LMFBR-related research is reported under the 
following headings: spatial flux heterogeneity in gamma heating 
calculations; refinement of the SPHINX neutron- coupling 
module; corrections and modifications to the SPHINX code; and 
advanced systems analysis. 


48504 Method for controlling a coolant liquid surface of cooling 
system instruments in an atomic power plant. Monta, K. (to Nippon 
Atomic Industry Group Co. Ltd). Japanese Patent 1976-77,795/A/. 
26 Nov 1974. Sp. (In Japanese). . at 

A method is described to prevent coolant inventory within a 
cooling system loop in an atomic power plant from being varied 
depending on loads thereby relieving restriction of varied speed of 
coolant flow rate to lowering of a liquid surface due to short in 
coolant. Instruments such as a superheater, an evaporator, and the 
like, which constitute a cooling system loop in an atomic power 
plant, have a plurality of free liquid surface of coolant. Portions 
whose liquid surface is controlled and portions whose liquid surface 
is varied are adjusted in cross-sectional area so that the sum total of 
variation in coolant inventory in an instrument such as a superheater 
provided with an annulus portion in the center thereof an inner 
cylindrical portion and a down-comer in the side thereof comes 
equal to that of variation in coolant inventory in an instrument such 
as an evaporator similar to the superheater. which is provided with 
an overflow pipe in its inner cylindrical portion or down-comer, 
thereby minimizing variation in coolant inventory of the entire 
coolant due to loads thus minimizing variation in varied speed of the 
coolant. 


48505 Method for controlling the liquid level of a steam gener- 
ator for a sodium-cooled fast breeder reactor. Tohei, K. (to Hitachi 
Ltd). Japanese Patent 1976-66,998/A/. 6 Dec 1974. 4p. (In Japa- 
nese). 

, A method for decreasing to as large an extent as possible a 
change in the amount of sodium retained in a steam generator due to 
change in the flow rate, which —— the —= detecting the 
main recirculating flow rate of liquid sodium by use of a sodium 
flow rate detector, amplifying the detected flow rate signal depend- 
ing upon the ratio between the flow rates ively in a - 
heater and a re-heater (distribution ratio), delivering the amp 
signal to a function generator which generates a liquid level setting 
signal for maintaining the respective average liquid levels of the 
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super-heater and the re-heater at constant levels irrespective of the 
flow rates, and delivering the output signal from the function gener- 
ator to a liquid level control device utilizing a cover gas pressure. 


Method of controlling the coolant level in the cooling 
system of a nuclear power plant. Tsunoyama, S. (to Nippon Atomic 
Industry Group Co. Ltd). Japanese Patent 1976-71,494/A/. 17 Dec 
1974. Sp. (In Japanese). 

To prevent a sudden drop in the level of a coolant in a 
annular pipe encased within a downcomer pipe, the coolant levels in 
annular pipes encased within downcomer pipes are simultaneously 
cumeaees | y level gauges which generate signals representative of 
coolant Lome The signals are fed to a level control system which 
will actuate valves to regulate the cover gas pressure in order to 
average the level differences among the annular pipes in different 
downcomer pipes. 


48507 Nuclear fuel assembly. Wakamatsu, M. (to Tokyo Shi- 
baura Electric Co. Ltd). Japanese Patent 1976-71,488/A/. 18 Dec 
1974. 3p. (In Japanese). 

Object: To improve a circulating flow passage of coolant so 
as to be able to accurately detect the temperature of coolant, rare 
gases contained, and the like. Structure: A fuel assembly comprising 
a flow regulating lattice provided with a plurality of communication 
holes in an axial direction, said lattice positioned at the upper 
end of an outer tube in which nuclear fuel elements are received, and 
a neutron shielding body having a plurality of spiral coolant flow 
passages disposed between the lattice and the nuclear fuel elements, 
whereby a coolant comprised of liquid sodium or the like, which 

through the coolant flow passages and the flow 

passage, is regulated and passed through a detector 

mounted at the upper part of the flow regulating lattice to detect 

coolant temperature, flow rate, and rare gases or the like as the 

igin of nuclear fission contained in the coolant due to breakage of 
fuel elements. 


48508 Fuel cut-off device. Ito, K.; Shinta, M. (to Tokyo Shi- 
baura Electric Co. Ltd). Japanese Patent 1976-71,495/A/. 18 Dec 
1974. 4p. (In Japanese). 

A device is described which can cut off a fuel from the 
outside in a simple procedure when a fuel exchanger of a fast 
breeder is in a condition where it cannot cut off a fuel within the 
reactor. A mounting bed having a vertically movable body case is 
mounted on the reactor. A first handle is rotated to move the body 
case downwardly, and when a grii and a gripper opening and 
closing operating rod on the fuel exchanger is sensed by a sensor rod 
mounted on the tip of the body case, a second handle is rotated to 
pull out a gripper drive rod disposed within the body case from the 

gripper so that a portion to be gripped of the gripper opening and 
closing “Fam, the bo may be gripped by a pawl at the tip of the 
gripper. body case is raised to move the gri —_— 
closing opera’ ~ ee of the fuel nen eb upwardly to thereby 

cut off the fa ren ° 


the fuel exchanger from the fuel. 
48509 Method of securing preheaters and tool used therefor. 
Takeichi, Y. (to Daido Sangyo K.K.). Japanese Patent 1976-72,897/ 
A/. 19 Dec 1974. 6p. (In Japanese). 


A method is described to secure preheaters to a pipe in such a 


manner that no thermal stress will be produced in 


pipe by 
securing a mounting piece su 


preheaters in a loose state to a 
preheater securement band. heaters are slidably accommodated 
in a channel-shaped mount piece, and this mount piece is held in 
contact with a pipe by a securement band which is tightened by a 
fastening bolt to secure the pipe and mount piece to each other. 


48510 Method for determining overflow rate in a secondary 
cooling system in a fast neutron reactor. Mori, K. (to Tokyo Shibaura 
Electric Co, Ltd). Japanese Patent 1976-75,895/A/. 26 Dec 1974. 4p. 
(In Japanese). 

A method to simply determine overflow rate in an overflow 
system is described. An overflow control valve is —— on an 
overflow pipe in an overflow system and a level gauge is mounted 
ig b.. evaporator. The flow rate of a solenoid pump or circulating 

ium within the evaporator is set same as the 
siuibos aie. te bs Gammell ont «a of opening of the 
overflow control valve is determined to a value indicated 
in the level gauge. 


48511 Fuel assembly for nuclear reactor. Kawakami, H. (to 
Tokyo Shibaura Electric Co. Ltd). Japanese Patent 1976-75,891/A/. 
27 Dec 1974. 4p. (In Japanese). 

Object: To facilitate the fuel replacement operation of a fuel 
assembly provided with a self-orientation mechanism and also permit 
accurate posi! of the fuel assembly. The fuel assembly is 
provided on the outer side of its outer cylinder with a pad which is 
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48512 Circuit for water leak in a sodium cooling 
system. Yamazaki, to Kawasaki Heavy Industries Ltd). Japanese 
Patent 1976-81, 191/A/. “0 Jan 1975. 3p. (In yn 

A device for controlling temperature of jum introduced 
into a nickel film sensor in a cooling system of a high-flux reactor is 
described. cae tees See © aot « 3 ae eS See 
system is introduced into a nickel sensor having a thermocouple 
positioned adjacent the eo film cylinder. A signal of the thermo- 
couple is converted into a signal representative of a temperature 
function detected by the thermocouple in a bend line characteristic 
generator, after which the is introduced into a divider. On the 
other hand, an ion pump, which vacuumizes the nickel film cylinder, 
similarly feeds and ion electric current signal to the divider. As a 
consequence, the ion electric current value with temperature ge ny a 
in the nickel film portion eliminated may be obtained from 
divider. 


48513 Structural reliability assurance of an LMFBR reactor 
vessel, Chang, E.C.; Garrity, W.E. (GE, Energy Syst and Technol 
Div, Sunnyvale, Calif). Am. Soc. Mech. Eng., |Pap.]; No. 76-WA/ 
SAF-2, 1-12(1976). 

The paper presents a methodology for executing structural 
reliability assurance activities of a liquid metal fast breeder reactor 
vessel system within the framework of existing basic engineering and 
design procedures. The emphasis is on illustrating an overall systems 
approach that relies on effective interface and feedback elements to 
achieve improved ‘built in’ structural reliability of a pressure vessel. 
5 refs. 


48514 PCRV design and development for the GCFR. Macken, T.; 
Dee, J.B. (General Atomic Co., San Diego, Calif. (USA)); Davidson, 
I. pp 489-497 of In Experience in the design, construction, and 
operation of prestressed concrete pressure vessels and containments 
for nuclear reactors. London; Mechanical Engineering Pub. Ltd. for 
—— of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK 8 - 12 Sep 1975). 

The and development of the tressed 
Pressure Vessel RV) for the 300-MW(e) Gas-Cooled Fast Breed- 
er Reactor (GCFR) is presented. The vessel has a high coolant gas 
pressure of 90 bars and a multicavity . The recentl 
issued code for Concrete Pressure Vessels an: Containment - AS 
Boiler and Pressure Vessel Code, Section III, Division 2 - is applica- 
ble to the PCRV. The principal features of the GCFR vessel 
are described, the development program plan is summarized, and 
detailed design and construction of a 1/20th scale model of the 
reactor vessel and the Fearne procedure for the over-pressure 
response and ultimate failure-mode test of this vessel are discussed. 
The age scale ee Se ae ae 
capable of calculating the effects o loadings prescril 
ASME. This model will be tested hydraulically to failure to verify 
re analysis age and to show compliance with ASME regula- 
tions. The design, analysis, and test program on the PCRV model 
are being carried out at ‘the Instituto de Energia Atomica, Sao Paulo, 
Brazil. 
48515 KTG-specialist meeting on fast breeder fuel elements and 
fuel cycle. Karsten, G. (Kernforsch trum Karlsruhe (Ger- 
many, F.R.). Projekt Schneller em KFK Nachr.; 8: No. 2, . 
54(1976). eo. 
KTG technical day on fuel element of the sodium- 
cooled oem en Karlsruhe, Germany, F.R. (28 Oct 1976). 
The author presents a survey of the course of the meeting and 
the main thoughts of the lectures. 


En) Fast breeder reactors. Dale, W.B. (UKAEA, Risley, 

p 297-312 of In of energy conversion. Blair, I.M.; 

Jone iy Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press 

nc. (1976). 

Fast breeder reactors are discussed from the standpoints of 
world energy resources and safety. 


48517 ie, Ueda De Sone, TY, Kivceeee Tr Odin 
LMFBR. Maita, Y.; Ueda, M.; Sano, T.; T. (Mitsubishi 
Heavy Industries Lid., Deen Gspan)) iduekonke Yuko Giho; 13: No. 


siete 
metallic sodium which is used as cooling 
oman for Fast Breeder Reactor, active developmental research is 
being conducted in many countries. In order to improve the reliabil- 
ity of the reactor as a plant, it is essential to accumulate engineering 
techniques concerning sodium. The Takasago Research Institute has 
ormed various kinds of sodium tests by using a heat transfer test 
1 elements 


The heat transfer test loop is 

small-sized models of structur- 

cooling system of the Fast 

and the results of pezformance test of the specimens 

are reflected in the design of the machines of the secondary cooling 
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system of the “Joyo”, an experimental reactor manufactured in 
Japan. This paper presents the result of performance tests of various 
components carried out by use of the heat transfer test loop and 
various problems encountered in the test run. 


48518 Sodium level control for 50MW steam generator. Kana- 
mori, A. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)); Tohei, K.; Hirose, M.; Suzuki, M.; iumahian, 1 
Hitachi Hyoron; 58: No. 4, 291- -296(Apr 1976). (In Japanese). 

A sodium level control system for a 50 MW steam generator 
consisting of a superheater and an evaporator was developed. The 
response characteristics of the control system was analyzed both by 
experiment and by computer simulation. The purpose and the oper- 
ational principles of the control system are described in the first part 
= this report. The second part describes the model and the assump- 

employed in the simulation code. the third part explains the 
prare a of some experiment and the corresponding computer simula- 
tion. The experiment includes the variation of sodium level at 
normal operation, the variation of sodium level due to the ramp-wise 
increase and decrease of sodium flow at the rate of 2.5 %/min, the 
effect of the waeies of a sodium circulation pump, and the effect of 
disturbance in the feed water system. Agreement between the experi- 
ment and computation was generally excellent. The results of experi- 
ment indicated that the control system is applicable for actual 
operation and that the maximum rate of decreasing the sodium flow 
rate should be 3.5 %/min. The final part of this report briefly 
discusses the application of this control system to the prototype fast 
— reactor “"Monju” together with some results of computer 
simulation. 


(EURFNR-—1347) Annual report of the Working Group 
on Fuel Rod and Fuel Element Mechanics in the Institute for Reactor 
or of the Len University, Darmstadt. Fabian, H.; Krug- 

U,; Schwarz, R. (Kernforschungszentrum 
Rains (Germany, F. R 3; Technische Univ. Darmstadt (Germany, 
Hyg Apr 1976. Translation of KFK—2274. 128p. Dep. NTIS 


Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

An account of activities on fuel rod and fuel element mechan- 

iormed by IRT and sponsored by the Fast Breeder Project of 
GfK is presented. These activities can be broken down into studies 
of the inte; fuel rod (URANUS computer program), multi-dimen- 
sional studies relying on the finite element method (FINEL and 
ZIDRIG computer programs) and studies based on the theory of 
shells. In addition to these — a capacitive measurement and 
evaluation method is reported for the experimental investigation of 
fuel element cladding tubes by means of internal and external pres- 
sure and theoretical work is described which has been carried out by 
IRT in the field of failure mechanics. 


Sete tenet cilien ty old ee Maita, Y.; 
von M.; Ikeoka, M.; Sano, T.; Arioka, K. (Mitsubishi Heavy 
Industries 'Led., Tokyo (Japan)). Mitsubishi Juko Giho; 13: No. 3, 394- 
403(May 1976). (In Japanese). 

For LMFBR which uses sodium as cooling material, it is an 
essential condition to maintain the purity of sodium at a constant 
value from the viewpoint of safe and smooth operation. For this 
purpose, a cold trap is used. The cold trap is a kind of packed layer 
type precipitator designed to precipitate and remove the impurities 

contained in sodium. Enthusiastic research is conducted on this 
device in Japan and many foreign countries but many points are yet 
to be made clear concerning its design standard and operational 
fee nye psa The Ti © Technical Institute designed various 
inds of test loops including the sodium loop for heat transfer test 
(KL-1) since 1970 and conducted purification tests by use of several 
kinds of cold traps. Further, the Institute carried out purification test 
using cold trap in an effort to reflect the test results on the purifica- 
tion system to be used for the secondary cooling system of the 
“JOYO", an experimental reactor manufactured in Japan. This paper 
reports on the results of various kinds of our purification tests with 
various kinds of cold traps, the results of our impurities collecting 
tests with a small model of cold trap and the results of effusion test 
of 2 1/4Cr-1 Mo scale in sodium. 


48521 Second thoughts on breeder reactors. Neclakantan, K.A. 
Sci. Today (Bombay); 11: No. 1, 33-41(Jul 1976). 

After explaining the concept of a breeder reactor in brief, 
main arguments against it, namely, denger of reactor accidents, 
carcinogenicity of plutonium, possibility of plutonium theft and 
problem of disposal and storage of radioactive wastes are discussed 
in detail and examned in proper perspectie detail and examined in 
proper perspectie detail and examined in proper perspective. It is 
pointed out that the nuclear industry is one of the safest. Limited 
potential of other energy sources to meet the pewne demand for 

energy and no possibility of application of ion reactor on a 
practical scale in the near future makes the use of nuclear power 
inevitable. In the Indian context, the a of fast breeder 
reactor is quite relevant because of its limi ranium reserves but 
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reactor is quite relevant because of its limited uranium reserves but 
vast resources of thorium. 


48522 Fuel element of a nuclear reactor. Betts, C.; 
Collinson, E.; Hart, D.F. (to UKAEA London Office 
German(FRG) Patent 2,557, 910/A/. 8 Jul 1976. 11p. Ga German). 

4 figs. Available from Dt. Patentamt, Muenchen (FRG 

The invention refers to a fuel element assembly of a | 
cooled fast breeder reactor as well as resistances for suppressing 
cavitation and its consequences at axial flow of the coolant in the 
reactor. The impedance suppressing axial flow — on which 
the invention is based consists of a tube-shaped body carrying a 
number of flow determining plates. The plates are psa at right 
angles to the longitudinal axis of the body and consist of two sets. 
The plates are arranged in such a way that one plate of one set is 
alternating with one plate of the other set, looked at in flow 
direction. The plates of the first set are shaped like a woven wire 
netting. The plates of the other set have got cylindrical recesses 
forming s between the plates which lie in flow direction. The 
number of recesses in the plates of the second set and the number of 
plates of both sets may be varied on assemblage in order to obtain a 
given pressure drop across the impedance. 


48523 Fast breeder reactor. Bobrow, S.B.; Iljunin, W.G.; Kus- 
netsow, I.A.; Murgow, W.M.; Silaew, J.W.; Tocheny, L.W.; Schme- 
lew, A.N. German(FRG) Patent 2,404,985/B/. 19 Aug 1976. 10p. 
(In German). 
10 figs. Available from Dt. Patentamt, seoceehen (RG) 
In order to increase the breeding speed w oe 
high temperature parameters of the coolant the fission zone of 
FBR is divided into two radial sections. Both sections have 
different coolant temperatures. The fuel elements of the high 
perature section consist of ceramic fuel, e.g. PuO;-UOs, ; and those 
the low temperature section of metallic fuel based on **U and ** 
The several sections may be inside as well as outside, 
one after the other. It is fie possible to use different coolants, e. 
gas and liquid metal, for the single sections. It is appropriate to insert 
a thermal insulating layer of fuel elements filled with 
material, e.g. thorium 232 or uranium 238, between the sections 
different coolant temperature. With this sectioning the high param- 
eters of the thermodynamic water-steam-process may be maintained 
though the breeding factor increases. 


48524 Optimization of refueling scheme of sodium-cooled fast 
reactor core using heuristic en method, Kobayashi, Y. 
Kondo, S.; Togo, Y. (Tokyo Univ, ey ). Faculty of 
J. Nucl. Sci. Technol. (Tokyo); 13: No. 9, 471-482(Sep 1976). 

ic considerations are discussed in the area of LMFBR 

refueling optimization. The procedure of search for the optimum 
refueling scheme is based on a systematic enumeration 
embodying the heuristic rule "Elimination of H States 
(EHES)". The optimization procedure thus developed reveals the 
global characteristics of the scheme, on the basis of a 
macroscopic regression model which describes the burni 
dent core performance. Sample numerical results are on 

roblems of optimizing the refueling scheme for the 4-zone zone- 
load oaded and 2-zone scatter-loaded cores of a typical sodium cooled 
mixed-oxide fueled fast power reactor. Case studies are conducted 
on the effect of change in the elimination factor adopted in applying 
the EHES, in the upper or lower boundaries of constraints, in = 
performance criterion, and in various parameters governing the 
mode of reactor operation such as the duration of one cycle mesa 
The study has revealed several notable c’ 

LMFBR core refueling, such as the common trait of poorer her 
refueling schemes for 2-region cores of — identical emg | 
patterns, and incompatibility between power flattening 
sustained useful life for the core. 


48525 (EURFNR—1387) ey fuel oa oy: capsule irradia- 
tions of the Mol 8B and C test groups. E eS See 
post-irradiation examination results. Dienst, W.; Zimmermann, H 
(Kernforschungszentrum Karlsruhe (Germany, F. R.). Inst. fuer Ma- 
terial- und ben) ‘orsch Sep 1976. Translation of KFK— 
2355. S, PC AOS ME AOl. 
ork Lg a toed under United States—Euratom Fast Reactor 
Exchange Program. 
In the irradiation tests Mol 8B and C, 12 a“ rather long 
pete e rcent PuO2 fuel pins (about 50 cm fuel length) were 
in NaK-filled capsules with a cadmium screen in the BR2 
(Mo). The fuel smear density was varied between 79 and 90 —— 
TD. The maximum burnup amounted to 9 to 12 percent. 
powers were about 300, and 480 W/cm (at the maximum). The 
cladding i.d. temperature was between 550 and 640°C (at the maxi- 
mum) in most cases. The irradiation capsules were equi with a 
measuring device to make a continuous measurement of the fission 
gas release from the fuel. The release curves measured show a 
relatively steep increase between 1 and 6 percent burnup, followed 
by a rather flat slope at higher burnup. The differential release rate 
indicates fission gas breakaway release in the burn-up range of 
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steeply increasing release. The fuel pins showed cladding plastic 
strain up to 1.7 percent, which was attributed to mechanical interac- 
tion with the fuel on rod power changes. At low rod power (about 
300 W/cm), an increase of cladding strain with fuel density was 
observed, but not so for high rod power. Some fuel pins sustained 
cladding cracks; the rupture elongation was between 0.4 and 1.5 
percent. The inner cladding corrosion penetration depths measured 
seemed to confirm that the steepest increase of penetration with the 
cladding temperature will shift to lower temperatures at high bur- 
nups. 


48526 eT) Dee sits o> aie OG ye Se 
— transfer tests in liquid-metal-flow. Casal, V.; Graf, 

; Hartmann, W. (Kernforschungszen Karlsruhe (Germany, 
FR) Inst. fuer Reaktorbauelemente). 1976. Translation of 
KFK—2258. (ORNL-tr—4360). 55p. Dep. S, PC A04/MF A01. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

This report deals with the development of heater rods for the 
thermal simulation of fuel elements in sodium-cooled fast breeder 
reactors (SNR). After the experimental requirements for thermody- 
namic single-phase heat transfer tests in the coolant are presented, 
various heating methods are discussed. A preferred type of heater 
rod for the simulation of SNR-fuel rods is selected. The report 
describes its fabrication, characteristics and behavior. 

48527 In-service inspection techniques for liquid-metal-cooled 
fast breeder reactors. McClung, R.W. (Oak Ridge National Lab., 
a eal J.C.; Hagen, E.W. Nucl. Saf; 18: No. 4, 469- 


Although firm requirements have not yet been established in 
the United States for in-service inspection of liquid-metal-cooled fast 
breeder reactors, some initial development work on potentially ap- 
plicable nondestructive testing methods has been conducted. The 
article describes preliminary investigations of several advanced non- 
destructive testing concepts for liquid-sodium systems. The methods 
highlighted for potential application are ultrasonics, eddy currents, 
electrothermal testing, under-sodium viewing, and radiography. 


48528 Date op Sutin taniew transition for flow in triangular 
rod bundles, Yang, J.W. (Brookhaven Natl Lab, Upton, NY). Nucl. 
Sci. Eng.; 62: No. 3, 579-582(Mar 1977). 

The Ramm-Johannsen correlation of eddy diffusivity for mo- 
mentum is used to compute the onset and growth of low laminariza- 
tion in triangular rod bundles. The laminarization is indicated by 
Reynolds numbers based on the bulk flow condition in the coolant 
channel. Simple correlations that qualitatively estimate the transition 
Reynolds numbers are developed for applications in the safety 
analysis of liquid-metal fast breeder reactors. 


48529 Possible new basis for fast reactor subassembly instrumen- 
tation. Edwards, A.G. Atom (London); No. 245, 52-55(Mar 1977). 
This is a digest of a paper presented to the Risley Engineering 
Society. The theme is a speculation that the core instrumentation 
aaiibom for a liquid metal fast breeder reactor might be transformed 
by developments in 2 a of infrared television and in pattern 
recognition by computer. There is a possible need to measure 
coolant flow and cooled exit agg ane for each subassembly, with 
familiar fail-to-safety characteristics. Present methods use electrical 
devices, for example thermocouples, but this gives rise to cabli 
problems. It might be possible, however, to instal at the top of eac 
subassembly a mechanical device that gives a direct indication of 
temperature and flow visible to an infrared television camera. Signal 
transmission by cable would then be replaced by direct observation. 
A possible arrangement for such a system is described and is shown 
in schematic form. It includes pattern recognition by computer. It 
may also be possible to infer coolant temperature directly the 
characteristics of the infrared radiation emitted by a thin stainless 
steel sheet in contact with the sodium, and an 
shown. The type of pattern produced for on-line in 
computer is also shown. It is thought that this new approach to the 
problem of subassembly instrumentation is sufficiently attractive to 
Justify a close study of the problems involved. 


for LMFBR’s. S J.C. (Hanford Engine Engineering 
‘s. + oa () i i t 
Th. Richland, Was (USA)). NDT Int; 10: No. 2, Tae 


electro-thermal inspection of 
eS a, es Se Sa a oe 
hange tubes, a prototype under-sodium viewing ranging 
system. Although the it work was of a 
nature, each of the four techniques showed promise. An outline of 
future work is also suggested. 


ERA VOL. 2, NO. 20 


48531 He ag natural circulation performance of the Experi- 
mental Breeder Reactor II primary heat transport circuit. Singer, 
R.M. (Argonne National Lab., IL); Gillette, J.L.; Golden, G.H.; 
Mohr, D.; Lehto, W.K.; Price, CC; Sackett, J.I. Nucl. Sci. Eng.; 63: 
No. 1, 75-82(May 1977). 

The Experimental Breeder Reactor II is a sodium-cooled fast 
breeder reactor and is designed to operate at a thermal power of 62.5 
MW and an electrical generation rate of 20 MW. In a continuing 
program devoted to the understanding of the thermal, hydraulic, and 
neutronic behavior of this reactor under both normal and off-normal 
operating conditions, a series of steady-state natural convection tests 
have been conducted. Instrumentation utilized for the control and 
observation of the reactor behavior — these experiments includ- 
ed both the normal plant sensors as well as those located in-core 
within a special fueled subassembly. The results of these measure- 
ments have been compared to the predictions of an analytical model 
of the entire primary heat transport circuit and satisfactory agree- 
ment was obtained 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


48532 (AI-ERDA—13194) Conceptual design description 3000- 
kWe subsea nuclear power plant. (Atomics International Div., 
Canoga Park, Calif. (USA)). 15 Apr 1977. Contract EY-76-C-03- 
0701. os . Dep. NTIS, PC A06/MF AO1. 
report describes the conceptual design 

of a subsea nuclear power me for noua in ofr ore alent and 
gas production. The system can be designed and built with minimum 
additional development, based on space nuclear power a 
components, and systems completed during the past 20 years. 
concept is icularly well suited to meet the requirements of — 
offshore oil application for adequate safety, reliability, and 

table costs. The system is designed to ah 3000 kWe power 
to oil pumps, at 4160 V, and 60 for a period of 4 years, in an 
automatic, unattended mode. At the end of this period, the system is 
returned to a refurbishment center, where the reactor core is re- 
placed and other parts of the systems are inspected, refurbished, or 
replaced, as required. With this periodic refueling and maintenance, 
the total system design life is 20 years. The nuclear power system is 
largely contained within two separate pressure v connected by 
an enclosed pipe chase. One vessel contains the reactor and liquid 
metal primary coolant system, while the other contains the organic 
Rankine power conversion systems. These modules are mounted on 
a barge which provides both « means fo transport the system and a 
mounting structure for the sea floor ins’ A waste heat 
exchanger is mounted on the deck of the barge. The nuclear power 
system is designed for unattended operations. It can be 
automatically in a load-following mode, or controlled remotely with 
the use of supervisory and instrumentation circuits. 


48533 (N—77-10140) System design for a nuclear electric space- 
A out-of-core thermionic ———- Estabrook, W.C.; 
W.M.; Hsieh, T. (Jet Propulsion Lab., Pasadena, Calif. 
(USA 1 Sep 1976. Contract NAS7-100. 30p. (NASA-CR—149094; 
JPL-TM—33-791). NTIS, PC A03/MF AO1. 
Basic i are presented for a nuclear space | eon 
rt thermal power 
converter array. 
Design parameters are ee eee a a — i. 
thermionic converters, shields (neutron and t 
rejection systems, and the electrical bus bar-cab! sytem required t 
transport the high current/low voltage power to the processing 
equipment. Dimensions are compatible with shuttle payload bay 
constraints. (Author) 


guidelines 
system which utilizes heat pipes to 
fast nuclear reactor to an out of core 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 48906 


48534 (DOCKET-50331—992) Duane Arnold Energy Center, 
Unit 1. Annual operating report: January—December 1976. (Iowa 
Electric Light and Power Co., Cedar Rapids (USA)). 28 Feb 1977. 


rac failed fuel i i 
an tes Ge ee ol aad ae eh ae 
48535 (DOCKET-50409—494) LaCrosse Boiling Water Reac- 


tor. Annual operating report for 1976. (Dairyland Power Cooperat- 
ive, La Crosse, Wis. (USA)). 28 Feb 1977. vp. on 
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Net electrical power generated was 173,061 MWH with the 
generator on line 4,179.1 hr. Information is presented concerning 
operations; power generation; maintenance; changes in specifica- 
tions, facilities, and procedures; testing main steam relief valves, 
ECCS actuation, and containment; fuel performance; shutdowns and 
power reductions; and radiation doses to personnel. (FS) 


48536 (NUREG—0025-14) Monthly inspection summary report. 
(Nuclear Regulatory Commission, Washi m, D.C. (USA). Office 


of —— and Enforcement). Feb 1977. 66p. (NTISUB/C—124- 
p. NTIS, PC A03/MF AOl. 

Inspection activities at nuclear power plants and fuel cycle 
facilities by the U.S. Nuclear Regulatory Commission are summa- 


002). 


48537 (NUREG/PRDI—77/5) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
May 1977. 151p. TIC $3.70. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


48538 (NUREG/PRDI—77/6) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Jun 1977. 120p. TIC $3.70. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the Us. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


(RDT-M—1-15T(4-77)) Nickel—molybdenum—chromi- 
um alloy bare welding rods and electrodes. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Reactor Development and Demonstration). Apr 1977. Contract W- 
7405-ENG-26. 4p. 

This emateed covers nickel—molybdenum—chromium alloy 
bare welding rods and electrodes for nuclear and associated applica- 
tions. 


48540 American national standard operation of fast pulse reac- 
tors. New York; American Natonal Standard Institute (1975). 3p. 

The standard is for the guidance of those involved in the 
design, operation, and review of fast pulse reactors. It has been 
formulated in general terms to be applicable to all current fast pulse 
reactors. This standard does not apply to periodically pulsed reac- 
tors or booster assemblies. 


48541 Application of the guideline for furnishing the proof of the 
expert knowledge of nuclear power plant personnel to the start-up 
personnel of the manufacturer. IRS Kurz-Inf., Reihe C; No. 35, 1- 
2(1976). (In German). 

The Laenderausschuss fuer Atomkernenergie, after detailed 
discussion, has on September 22nd, 1976 passed the resolution that 
the regulations in section 2.2 —— knowledge’ of the guideline on 
furnishing proof of the expert knowledge of nuclear _— plant 
personnel (October 8th, 1974) is to be applied also to the personnel 
employed by the manufacturer during start-up. If possible, the expert 
knowledge examination is to take place on the occasion of a switch 
to another facility by the manufacturer's personnel. Individual mem- 
bers of the staff have to enter for the complete expert knowledge test 
according to section 3 of the guideline, if an examination in line with 
the guideline mentioned above has not taken place before. 


Atomgesetz und internationale Uebereinkommen. Textaus- 
eS ea 


ernenergie Schutz gegen ihre 

November 1976 (BGBI. I S. 3053) sowie der 
Haftungsuebereinkommen auf dem Gebiet der Kernenergie. Hanau, 
Germany, F.R.; NUKEM (1976). 115p. (In German). 

ie edition of the Atomic Energy Act in its newest version 
with the international nuclear third party liability conventions rati- 
fied by the FRG is a handy edition for practical use which contains, 
easy to survey, the most important regulations in the field of nuclear 
law. 


48543 Status of decommissioning of nuclear power facilities. Tor- 
ikai, K. J Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment); Endo, Y.; Wajima, T. Genshiryoku Kogyo; 
22: No. 4, 15-25(Apr 1976). (In Jopanesey. er ae 
Present status of nuclear facility decommissioning is widely 
reviewed on the basis of the discussions in IAEA meeting held in 
October 1975. The first part of this report defines three stages of 
issioaing. Namely, the physical states of plants and compo- 
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—_ and the required — raedanas rte“ and te are defined 
‘or each stage. The secon principally some regu- 
latory guides for both combos and unrestricted site release on the 
basis of ICRP recommendations. The third part reviews studies and 
evaluations being performed in each member country. The fourth 
part —— the necessity of taking into account the decommission- 
ing of facilities at the design stage. The key points are discussed from 
the viewpoints of component arrangement, construction, deconstruc- 
tion during operation and dismantling, and the recording of plant 
history. The fifth part discusses the development of tools and tech- 
nology for decommissioning from viewpoints of decontamina- 
tion, dismantling, conditioning, transportation and disposal, and ex- 
posure prevention. The ining parts of this report treat problems 
of waste disposal, the methods of estimating decommissioning costs, 
and the role of IAEA for international ion. The present 
status and future — of Japanese atomic ind are also 
discussed. In the part, the decommissionings of -1 and 
Fermi reactor are reviewed as examples. 


48544 Legal requirements for approval of nuclear power plants in 
Federal Republic of Germany. Brosch, D. Energie; 28: No. 10, 284- 
287(Oct 1976). (In German). 
Main features of the legislative procedures for obtaining the 
_— for construction of a nuclear power plant are discussed. 
articular emphasis is made on measures for radiation protection 
criteria and quality assurance procedures. 7 refs. 


48545 Nuclear Energy in the UK - organisation. London; De- 
partment of Energy (1977). 14p. 

This fact sheet describes how the nuclear industry is - 
ised in the United Kingdom and how its operations are inoepesdiins - 
ly controlled in the interest of health, safety and the environment. 


48546 Practical implementation of Regulatory Guide 1.75 in nu- 
clear plant instrumentation systems. Davis, J.W.; Schultze, R.G. 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 717-721(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The tion, isolation, and analysis poe ions of Regula- 
tory Guide 1.75, while straight-forward for electrical systems, pre- 
sent problems to designers of instrument systems. These instrument 
systems quite often require logic interconnections between safety 
channels and compact multi-c el control boards for optimum 
operator interface. An attempt to utilize “isolators” in all possible 
circuits may not increase plant safety and can result in high plant 
costs, increased maintenance, and decreased plant availability. This 
paper presents an overall method of looking at plant instrumentation 
1E/associated circuits and details a combination of methods which 
might be used in a plant to satisfy the Guide in a safe and cost- 
effective manner. 


48547 IEE/PES Nuclear Power Engineering Committee (NPEC) 
standards development: status and objectives update 1976. Allen, R.E. 
(United Engineers and Constructors Inc., Philadelphia). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 748-760(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

This paj presents the long term objectives and current 
status of the Nuclear Industry standards development effort within 
the scope of NPEC. Four basic areas are discussed: (1) electrical and 
electronic systems and components; (2) qualification; (3) quality 
assurance; and (4) testing, operation and maintenance. 


48548 Gentlemen's nuclear agreement. Barnaby, F. (Stockholm 
International Peace Research Inst. (Sweden)). New Sci; 73: No. 
1040, 469-471(24 Feb 1977). 

The ‘London Club’, which was set up in 1974 with the aim of 
minimising the risk of diversion of nuclear technology to the produc- 
tion of nuclear explosives, is considered. The members of the 
‘London Club’, at the moment the US, the USSR, the UK, France, 
Canada, the Federal Republic of Germany, 4 Belgium, Czecho- 
slovakia, the German Demeveetio Republic, Italy, the Netherlands, 
Poland, and Sweden, have to adopt a set of guidelines which 
are essentially a gentlemen's ent and do not amount to a 
treaty. These guidelines whereby it is hoped that the export of 
certain nuclear materials, equipment and technology will be con- 
trolled are considered. The question of whether the ‘London Club’ 
can succeed where the Non-Proliferation Treaty seems to have 
failed is discussed. 


48549 (RDT-C—8-6T(Rev.)(5-77)) Hydrogen meter for service 
in liquid sodium. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Reactor Development and 
Demonstration). May 1977. Contract W-7405-ENG-26. +: ‘ 

This standard establishes the requirements for the design, 
materials, fabrication, quality assurance, examination, and acceptance 
testing of a hydrogen meter and auxiliary equipment for use in 
radioactive or nonradioactive liquid sodium service. The meter shall 
provide a continuous and accurate indication of the hydrogen impu- 
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rity concentration over the range 0.03 to 10 ppM hydrogen in 
sodium at temperatures between 800 and 1000°F (427 and 538°C). 
The meter may also be used to rapidly monitor changes in hydrogen 
concentration, over the same concentration range, and therefore can 
be used as a sensor for sodium-water reactions in LMFBR steam 
generators. 


ECONOMICS 
REFER ALSO TO CITATION(S) 48924 


itiques pour quel avenir. 
(Nuclear power. policies for what future). Thiriet, Lucien. Paris, 
France; Bunod (1976). 253p. (In French). 

A long- and very long-range estimation of the world uranium 
resources are given, and the short- and mean-term distributions of 
these resources and uranium economy are discussed in the light of 
foresights concerning the energy consumption provided for France 
and the most important industrial countries in 1985. The competitive 
character and the economic future of nuclear power are discussed. 
The incidence that the evolution in the nuclear policies of the 

— industrial countries had, in the past, on the formation and 

of the market of nuclear power production is shown. The 

ture possibilities of nuclear reactors and nuclear hydrogen are 
evaluated with the role of nuclear power in an economic policy in 


48550 L’energie nucleaire. Quelle poli 
. What 


48551 Future energy systems of India - a Delphi study. 
Bowonder, B.; Rohatgi, P.K. (Indian Inst. of Science, lore. 
Dept. of Industrial Management). J. Sci. Ind. Res.; 35: No. 6, 335- 
351(Jun 1976). 

131 refs. 

The results of a Delphi study conducted in India to forecast 
the energy systems that are likely to be developed at different times 
in the future and their relative impacts are reported. The likely dates 
of occurr-ence and potential impacts of 96 events have been assessed 
Secasatie tates neeie canes iene ane 
fast growth in nuclear power systems, installing superthermal power 
stations, establishing ,000 community a. plants, reducing 
national transmission losses and completion of ga-Cauvery canal 
are some of the events which will have maximum impact; alternati- 
vely, they are the most desirable events. Certain policy imperatives 
derived from this study have been listed. A comparison of the dates 
of occurrence of certain events predicted by different Delphi studies 
has been made. Five possible scenarios are derived for the energy 
sector. 


48552 Question mark nuclear power. New import agreements are 
required - important role of the Opec countries. VDI (Ver. Dtsch. Ing.) 
Nachr.; W: No. 47, 46(Nov 1976). (In German). 

1 fig. 

As in the world energy policy, it is also important for the 
Federal Republic to know which share the nuclear energy can take 
during the decades to come. Increasing protests of the opponents of 
nuclear power plants give reason to be anxious that delays will occur 
in constructing new power _. Today it is assumed that energy 
consumption in the Federal thle cap pe gpm 
in SKE (coal equivalent) by 1985. There were only 610 mil. tons 
SKE assumed in the energy programme of the Federal Republic of 
1973. The energy consumption is expected to rise to 600-700 million 
tons SKE by the year 2000. 


48553 Coal penny has to be raised. CDU politician criticizes 
Bonn's research policies. Handelsblatt; 32: No. 9, 2(Jan 1977). (In 
German). 

For the medium- and long term securing of the necessary 
expenses for nuclear research the CDU-M.P. Lutz Stavenhagen 
suggested to keep the so-called be fh 2 may and to increase it from 
p sae ish ted 4,5% to 5% of yp Praget ns Stavenhagen who is the 

tical speaker o parli tary up presented a 
study witch shows that in the year 1980 there oil A 
billion DM between the medium-term financial planning on the 
fields of nuclear energy research and the estimated real financial 


48554 no alternative to nuclear energy. Handelsblatt; 32: 
No. 10, \Gen 1977) in German). 

The IFO institute for economics research states that there 
tee ay See until 1980 despite of the impediments 
plead aged - t construction programme, which is due to the 
pause in the increase of current consumption. The disturbances 
cannot be excluded, however, if the = plant projects planned 
for nuclear power and hard coal are layed further on. According 
to IFO, delays in start-up and problems due to the large financing 
volume of 50 billion DM are possible until 1980. 
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48555 power or coal. Wiss. Ber. AEG-Telefunken; 31: 
No. 5, 47- 477an 1977). (In German). 
paper discusses the = of the German Federal 
willie f the fields of energy policy. Special attention is paid to 
following questions: Is coal or the atom to become the most impor- 
a current producer. How much energy can sun, wind, and water 
deliver. Does the development of such sources make sense at all. 
Would it not be better to support measures to save energy better 
than it was done until now. 


48556 Iran plans world’s fourth biggest nuclear programme. Nucl. 
Eng. Int.; 22: No. 254, 31-33(Mar 1977). 

Power requirements of projected power generation to 1992, 
and fuel reserves, in Iran are submitted. The current nuclear pro- 
gramme is outlined. 34000 MWe of nuclear power is planned for the 
end of the century. 


48557 Turkey invites tenders for first 600 MWe unit. Nucl. Eng. 
Int.; 22: No. 254, 38-39(Mar 1977). 

Co tion of the introduction of nuclear power began 
with a study carried out by the Nuclear Energy Institute of the 
University of Istanbul. Based on this study the Turkish — 
Energy Commission (TAEC) outlined the national nuclear os eer 
for rapid introduction of nuclear power, starting in about 1985, and 
exploration of local its of uranium. Feasibility studies have 
been carried out by TAEC and consultants. 


48558 International Buyers Guide 1977. Nucl. Eng. Int.; 22: No. 
255, 3- ng 1977). 

This special supplement is a guide to the manufacturers and 
suppliers of equipment and services to the nuclear industry and for 
those interested in nuclear research, medicine and environmental 
monitoring. Addresses of important national and international nucle- 
ar organisations are listed. Names and addresses are given of over 
1800 companies with cross-references to a classified section in which 
— and services are listed under five general categories and 
ifty broad headings. 


48559 Energy needs and world nuclear evolution up to 2025. 
Giraud, Andre (CEA, 75 - Paris (France)). Def Natl; 33: 27-44(Mar 
1977). (In French). 

In a study previously presented at the European Nuclear 
Conference on the Maturity of Nuclear Energy (Paris-1975), an 
overall balance of the world energy needs had been drawn and the 
part played by nuclear energy had been underlined. A model is 
presented which, on the basis of the present situation in each country 
« e. its population, level of development, and level of power con- 

a ion) of selected outlines of foreseeable growth and the possible 
ics of introduction and penetration of nuclear power, 
the possibility of simulating the evolution of nuclear capacity in that 
country. 


CONSTRUCTION AND OPERATION 


48560 (AD-A—-057394) Is there 9 cost prise for the bent poo 
duced from electro-nuclear power stations. Is 
alence an economic trap. i ’ P. (Cold Regions Research and 
ary ty Hanover, N. ; (USA). Feb 1977. 9p. (CRREL- 
TL—S67). S, PC A02/MF A 

The thermodynamic a between heat and electric- 
ity, when used coniiediy and carelessly translated into a Free 
equivalence, can effectively hide a very formidable economic 
aud the aivenmgp & appess to indinete for host poodestion ot 
relatively low temperatures is to be distrusted; in many cases, this 
advantage may be of little importance in comparison with the 
noone of low temperatures for transportation and storage. 
Author 


cuts ISI costs. Nucl. Eng. Int.; 22: 


48561 Effective 
No. 252, 60-61(Jan 1977). 

The high cost of nuclear power plant downtime encourages 
very careful management of men and equipment in in-service inspec- 
tion. The various considerations such as inspector radiation exposure 
and training requirements which must be taken into account in the 
scheduling and supervision of the operation are discussed. 


FUEL CYCLE 


48562 (BNWL—2210) Procedures for nuclear fuel 
cycle costs. hog Seg (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-06-1830. 32p. Dep. 
NTIS, a A03/MF AO1. ‘ ome 
tandard procedures for estima’ and 
costs for the Environmental Control Technology Bon By mayen 4 
sented in this report. Two different procedures were used for esti- 
mating ital costs: (1) general -of-magnitude estimates for 
those facilities which are invariant among environmental control 
technologies, and (2) detailed estimating procedures for those facili- 
ties and control systems expected to vary among comparisons of 
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environmental control methods. The general approaches and proce- 
dures of NUS-531 (Guide for Economic Evaluation of Nuclear 
Reactor Plant Designs, NUS Corporation, Rockville, MD, January 
1969) were used for detailed capital cost estimates. Detailed proce- 
dures are presented for operating cost estimates. These include 
estimating worksheets and specific procedures for each of the com- 
ponents of the operating costs. ese also were based on the 
approach of NUS-531. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 47149, 47153, 47312 


48563 (ORNL/Sub—4380/1) Intermediate size LWR o- 
study for process heat plus power. Volume 1, Executive 
Head, M.A. (General Electric Co., San Jose, Calif. (USA)). J 
1977. Contract W-7405- oe 26; SUB-4380. 38p. (NEDC—21386-1). 
Dep. NTIS, PC A03/MF AOl 

The appropriateness of intermediate sized LWRs is evaluated 
for application to the process industry and for cogeneration of 
electric power and process steam. This brief study is directed toward 
determination of whether such plants show enough promise to 
warrant more detailed investigation. In light of higher fossil fuel 
costs, the study shows that intermediate sized, standardized power 
plants potentially are economically competitive for such industrial 
a A representative intermediate sized —— of 

i BWR/4 design class, the Swiss Muhleberg unit (1000 t) has 

been examined with respect to design, licensability, capacity factor 
and cost. It has operated at high capacity factor (approximately 75 

t) since turnover 11/72. Its cost when escalated from 1969 to 
1976 ($620/kWe) appears competitive. Cost adjustments ($100-$250/ 
kWe) included at this stage for compliance with current licensing 
and mandatory design requirements are only a preliminary estimate. 
Further study is recommended to confirm necessary regulatory 
upgrades for this BWR/4 nuclear plant and to explore specific cost 
economies through replication leading to a program for construction 
of a demonstration plant. 


48564 Coal gasification with process heat of nuclear reactors. 
Peters, W.; Re en, H.; van Heek, K.H. (Bergbau-Forschung 
G.m.b.H., Germany, F.R.)). pp 285-298 of In Chemical 
engineering in eau world. Proceedings of the plenary sessions 
of the first World Congress on Chemical ineering, Amsterdam, 
June 28-July 1, 1976. Koetsier, W.T. (ed.). Amsterdam, Netherlands; 
Elsevier (1976). 

From 1. World congress on chemical engineering; Amster- 
dam, Netherlands (28 Jun - 1 Jul 1976). 

13 refs., 11 figs., 1 table. 

In conventional gasification processes only 60-70% of the 
coal is converted into gas, as the other part has to be burnt in order 
to provide the energy needed.A project is underway to use process 
heat from high temperature nuclear reactors (HTR) as a source of 
energy, thus transforming the coal completely to gas. This offers 
advantages compared with existing processes: saving of coal, as 
more gas can be produced from less coal, less emissions of =. 
late matter, SO, and NOsub(x) and other pollutants as the i 
used for the production of steam and electricity instead of a coal 
fired boiler and, in countries with coal prices higher than the costs 
expected for the heat from HTR’s, less production costs for the gas. 
The schedule calls for a plant which demonstrates the use of process 
heat in connection with a HTR of 950degC He-temperature to be 

ted by 1987. Thus the process could be available on commer- 


cial scale by 1990. 
48565 First conceptual design of the experimental multi-purpose 
high temperature reactor. Tsunoda, T. (Fuji Electric Co. Ltd., Tokyo 
(Japan)). FAPIG (Tokyo); No. 80, 2-12, 37(Feb 1976). (In Japanese). 
A part of the ebgeeees high temperature reactor 
) was designed by the First Atomic Power Industry Group 
(FAPIG). Both Fuji Electric Co., Ltd. and Kawasaki Heavy Indus- 
tries, Ltd. of the FAPIG group took charge of the design of main 
= of the reactor Kobe Steel, Ltd., Ebara Manufacturing Co., 
td., Shimizu Construction Co., Ltd. and the Nuclear Fuel Corp. 
have associated with this group. The reactor system includes a 
nuclear reactor and two cooling loops provided through intermedi- 
ate heat exchangers in order to utilize the heat of helium gas 
delivered from the reactor outlet at 1,000 deg C. One is a reformer 
loop to produce the reducing gas for steel manufacture. The other is 
a testing loop for a reducing heater and a gas turbine. These 
loops transfer heat of about 25 MW at 930 deg C at rated capacity. 
The reformer can supply the reducing gas equivalent to the produc- 
tion of 100 tons per day sponge iron. A housing of the reactor is 
composed of a primary steel container, internal concrete and a 
container made of reinforced concrete. The construction 


secondary 
is based on the following — (1) For the very high tempera- 


ture portion at 1,000 deg C, a non-metallic material such as graphite 
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should be used. (2) The metallic construction shall be cooled with 
return gas below 400 deg C. (3) The steel pressure vessel shall be 
employed. (4) The design shall be based on the existing gas furnace. 


48566 Study on methane-steam reformer heated by high 

ture helium. Sugitani, T.; — Satori, H.; bsg ee 

T. (shikawajima- -Harima Heavy Industries Ltd., Ti 
(Japan)). Ishikawajima-Harima Giho; 16: No. 2, 122-129(Mar 1976). 
(In Japanese). 

A joint study on the performance characteristics of a meth- 
ane-steam reformer heated by high temperature helium was conduct- 
ed by the Iron and Steel Institute of Japan and IHI, using the hi 

rature heat exchanger loop that was previously reported in 
Ishikawajima-Harima Review (Vol. 15 "No 3, May 
ee = — ae for the a. After gg: A 
technical problems o jucing ucing units for ni 
steelmaking, it was decided that the objects of the wee Po should be 
—s gas production by means of helium heating and the perme- 
ation ydrogen, contained in the reformed gas, through the 
reformer tube in operation. The following results were obtained. (1) 
A good agreement was attained between theoretical predictions and 
experimental determinations of reforming characteristics under 
widely varying conditions of operation, so that a satisfactory basis 
for designing commercial plants has been constructed. (2) The 
hydrogen permeation characteristics through the reformer tube for 
the actual reducing gas atmosphere were established experimentally 
in the methane-steam reforming test. The data obtained can contrib- 
ute much to the design of reducing gas producing units for nuclear 
steelmaking. 


48567 Process heat applications of high 
Arch, Energiewirtsch.; 31: No. 1, 33-38(Jan ip 5 (In German). 

3 figs. Partly translated from English. Also published in Nucl. 
Eng. Int. A ye v. 20(22: oo 
E band nem Sonal, 1975, di ith HTR heat ppl 

ngineering nterna’ wi process 

cation on the industrial sector, in particular for coal gasification and 
thermochemical hydrogen production. 


48568 Coupling of standard condensing nuclear power stations to 
horizontal aluminium tubes multieffect distillation Adar, J. 
(Israel Atomic Energy Commission, Tel Aviv). Desalination; 20: No. 


1, . 143-154(Mar 19 
the American continent; 


From 1. Desalination oe 
a sy Mexico (24 - 29 Oct 1976). 

o large nuclear back-pressure turbines are available to-day. 
Standard condensing nuclear turbines could operate contin ly 
with a back-pressure of up to 7” Hg, exhausting h amounts of 
steam at 56degC-64degC with a loss of electricity p 
6%-10%. The horizontal aluminium tube multieffect pro- 
cess developed by ‘Israel Desalination Ltd’ is very 
suitable for the use of such low-grade heat. A flash-chamber 
loop constitutes a positive barrier against any ite contamination 
being carried over by the steam exhausted from the turbine to the 
desalination plant. The operation is designed to be flexible so thet the 
power plant can be operated either in conjunction with the desalina- 
tion plant or as a single purpose plant. Flow sheets, heat and mass 
balances have been prepared for eight different combinations of 
plants. Only standard equipment is being used in the power plant. 
The desalination plant consists = 6 to 12 —_— double roto each 
of them similar to a large Fr w being designed. Water 
production varies between MGD and water cost between 
90 and 137 c/1000 gallons. Counenvtandb ea near 


48569 Kuwait needs nuclear for desalination and power. Al- 
Ghanem, A. Nucl. Eng. Int.; 22: No. 254, 35-37(Mar 1977). 

Past and present electricity requirements in Kuwait are sum- 
marised. Studies have indicated that nuclear generated a is 
cheaper than that generated in fossil fuel plants, even in oil- 
ing countries. The a of Electricity and Water's Sentative 
programme for the introduction of dual-purpose nuclear 
power plants for aay and fresh water generation is discussed. 
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48570 Survey on the trends of atomic power development and 
utilization in 1973 fiscal year. Genshiryoku Iinkai Geppo; 20: No. 1, 
35- — 1975). (In Japanese). 

Japanese activities in the atomic power development and 
utilization during 1973 (FY) were investigated and compared with 
the previous year. The investigation was done for each type of 
organization; medical, educational, research institute, ate ean 
ny, and others. The results of the investigation can be 
follows. The total number of personnel being in the field of 
atomic industry increased by 1.2%. About 52.8% of them 
private companies. The number of trainees during 1973 i by 
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7.9%. About 92.3% of them were trained in domestic organizations. 
The expenditure for research and development was 100 billion yen 
which is 12.1% larger than that in the previous year. About 73.4% 
was used by public research institutes including JAERI and PNC. 
Investment in ne was 235.2 billion yen which was increase 
of 20%. Most of this money (215.4 billion yen) was invested for the 
construction of power plants by electric utilities. Total amount of 
production was 73 billion yen which was increase of 45.9%. 


48571 Transfer of technology in the nuclear field. Haunschild, 
H.H. (Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, rit Atomwirtsch., Atomtech.; 22: No. 2, 66-68(Feb 


1977). ’ 

uclear power is one of those technologies on which the 
Federal Republic of Germany was able to embark only after many 
years of delay, compared with other large industrialized countries. 
The transfer of know-how from friendly nations and international 
cooperation J os vital roles in catching up with this delay. The 
experience Germany gathered in this process has led to insights, on 
the one hand, into necessary preconditions, the structures of 
collaboration in research and development, and the joint build-up of 
a nuclear power industry; on the other hand, into the ifold 
repercussions and interrelations growing out of bilateral cooperation. 
The experience thus _—— now helps Germany in transferring 
its technologies to other countries. Such transfer is regarded as a 
common duty of the government, industry, and science. This is 
exemplified, above all, by the cooperation with Brazil and Iran. 
These two cases clearly show that the chances of a successful 
transfer of technology are icularly promising when built on an 
old established base of continuous relations in the political, econom- 
ic, scientific and cultural sectors. 


48572 Standby diesel generating sets in nuclear power stations. 
Lohaus, K.J. (MTU, Friedrichshafen, Ger.). Diesel Eng.; 73: No. 792, 
31, 33-35(Spr 1977). 

Rigorous safety requirements govern any decision on the 
operation of nuclear power stations. With such increased rated 
outputs of present plants, it is emphasized that demands on safety 
installations concern the emergency and after-heat cooling systems. 
These systems consist of separate redundant cooling circuits with 
motor-driven emergency cooling pumps for the different services, to 
be cut-in automatically through the emergency power supply system 
upon failure of the normal cooling system, in order to prevent a 
temperature rise of approx 20 deg C/sec caused by an uncooled 
reactor. As the necessary emergency power is mainly provided by 
diesel generators at the loss of main bus bar voltage supplied by the 
station for its own requirements, following a public mains failure, 
such generating sets are given detailed coverage in this review. In 
general, standby diesel generators are classified as standby set, short- 
break set, and no-break set. Performance and applications of such 
systems are Summarized. (MCW) 


THEORY AND CALCULATION 


REFER ALSO TO CITATION(S) 47744, 50289 


48573 About the remarks of G. Kosaly and J. Valko in connec- 
tion with the pulses neutron reactivity measurement. Difilippo, F.C. 


(Comision Nacional de Energia Atomica, Buenos Aires (Argentina)). 
Ann. Nucl. Energy; 3: No. 11, p. 539-542(1976). 

In the approximation of the correction factor in 
pulsed neutron reactivity measurement by delay-prompt eigenfunc- 
tion ratio, the reactivities assignment made by means of the Gozano 

» corrected by kinetic distortion, has been questioned. The 
author presents a method to justify his use of this approximation. 


48574 (UCID—17455) Monte Carlo criticality calculations of 
moderated uranium systems using the probability table 
method and Plechaty, E.F. 


multigroup cross section representations. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
= 1977. Contract W-7405-ENG-48. 7p. Dep. NTIS, PC A02/MF 


Monte Carlo criticality calculations using the Probability 
Table Method and Multigroup cross section representation show the 
importance of the resonance structure of the uranium isotopes in 
well-moderated systems. 


48575 Two-dimensional multigroup diffusion equation code 
EWA-2-30. Apostolov, T.; Petkov, P. (Bylgarska Akademiya na 
Naukite, Sofia. Inst. za Yadrena Izsledvaniya i Yadrena Energetika); 
Woznicki, Z. (Institute of Nuclear Research, Warsaw (Poland)). 


Yad. Energ.; No. 3, 8-15(1976). (In Bulgarian). 
A_ two-dimensional multigroup diffusion equation code, 


EWA-2-30, for rec or square reactor lattices has been devel- 
oped as an improved version of the EWA-2 Fortran code. The 
program calculates the neutron flux distribution in up to 30 energy 
groups and 3500 mesh points. Transitions with energy decrease 
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between any two energy groups and upscattering in the thermal 
groups are taken into account. Increasing the number of energy 
groups to 30 allows for calculating the neutron flux distribution of 
thermal reactors as well as of fast and intermediate reactors. An IBM 
360/40 version and a CDC CYBER-72 version are available. 


48576 Estimation of anisotropy of diffusion coefficient in a fast 
reactor. Takeda, T.; Azekura, K. (Hitachi Ltd., Kawasaki, Kan- 
agawa (Japan). Atomic Energy Research Lab.). J. Nucl. Sci. Technol. 
(Tokyo): 13: No. 3, 146-149(Mar 1976). 

Published in summary form only. 


48577 Critical heat flux measurements in a full scale rod cluster. 
Kobori, T. (Power Reactor and Nuclear Fuel Development Corp., 
Oarai, Ibaraki (Japan). Oarai es Center). Bull. JSME (Jpn. 
Soc. Mech. Eng); 19: No. 131, 546(May 1976). _ 

Criti eat flux data were obtained for boiling water flow 
with a full-scale rod cluster of a water cooled reactor. The tests were 
performed on the effects of unknown parameters such as rod cluster 
eccentricity, spacer pitch and fuel configuration. From the experi- 
ment, the following conclusions are obtained: 1) The existence of 
low and high flow velocity burn-out regions was confirmed for rod 
cluster and the boundary between these two regions was almost the 
same as that for the round tube. 2) Rod cluster eccentricity has a 
marked effect on burn-out. An eccentricity of 0.6 mm lowers the 
critical heat flux by approximately 20%. 3) Burn-out is affected 
considerably by spacer pitch. If the spacer pitch is changed from 420 
mm to 260 mm, critical heat flux increases by 38% maximum. 4) 
Critical heat flux can be increased by improvement of the fuel 
configuration. Test conditions were as follows; pressure 70 kg/cm, 
mass velocity 0.1--10.7x10° kg/m7*h, inlet subcooling 5--200 kcal/kg, 
eccentricity 0--1.0 mm and spacer pitch 260--420 mm. 


48578 Analysis of plate latticce heterogeneity effects of fast 
reactor with coarse group constants. Kikuchi, Y. (J: Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). J. Nucl. Sci. Technol. (Tokyo); 13: No. 6, 304-314(Jun 1976). 

An advanced method has been developed to analyze the 
heterogeneity effect of a multi-region plate lattice system accurately 
enough with the coarse group constants. This treatment is character- 
ized by the modification brought to effective admixture cross sec- 
tions and correction on elastic removal cross sections. The mutual 
interference among different plates are taken into account in deter- 
mining the admixture cross sections. The effective cross sections 
thus obtained agree well with the results obtained by ultra fine 
spectrum codes. The elastic removal cross sections of light nuclides 
are corrected near the sodium resonance by means of a simple 
analytical expression for the flux depression. With this correction 
remarkable improvement was observed in the flux heterogeneity. In 
solving the multi-group transport equation for flux heterogeneity, 
the fission source iteration was found to be dispensable under most 
conditions. 


48579 Heuristic tree search algorithm for optimal nuclear reactor 
shutdown problems, Fujita, K.; Miyakoshi, A.; Oouchi, A. (Hokkaido 
Univ., Sapporo (Japan). Faculty of Engineering). Hokkaido Daigaku 
Kogakubu Kenkyu Hokoku; No. 80, 33-43(Jun 1976). (In Japanese). 

An effective digital computer algorithm for the nuclear reac- 
tor shutdown problem with state constraints is described. It consists 
of two phases, (1) the successive reduction of the feasible solution 
set, and (2) the tree search method to solve the two point boundary 
value problem. This algorithm reduces the computing time and the 
memory area by — some characteristics of this model. The 
solution that consists o’ _ sequence is suboptimal for the problem 
— state constraints. But it is practical for nuclear reactor shut- 

jown. 


48580 Numerical study on ity of benoist’s diffusion 
coefficient to sodium void reactivity analysis. Yoshida, T.; lijima, S. 
——_ Atomic Industry —- Co. Ltd., Kawasaki, wa. 
Nuclear Research Lab.). J. Nucl. Sci. Technol. (Tokyo); 13: No. 8, 
464-467(Aug 1976). 

blished in summary form only. 


48581 Canonical decoupling and control of multiple-core nuclear 
reactors. Tzafestas, S.; Chrysochoides, N. (NRC Demokritos, Attiki, 
Greece). Nucl. Sci. Eng.; 62: No. Mar, 574-579(1977). 

simultaneous decoupling and control problem of multi- 
ple-core reactors is solved by using a state-variable feedback tech- 
nique based on the Luenberger canonical state-space model. Two 
examples illustrate the theory. 


48582 New developments in generalized perturbation methods in 

the nuclide field. Gandini, A.; Salvatores, M.; Tondinelli, L. (CNEN, 
Rome, Italy). Nucl. Sci. Eng.; 62: No. 2, 339-345(Feb 1977). 
A procedure exploiting time-dependent generalized 

lied to the nuclide field is proposed for cases of 

y for fuel burnup and buildup problems during the 
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reactor life cycle and for sensitivity and analyses of actinide produc- 
tion estimates. The numerical results so far obtained are indicative of 
the reliability of the proposed method 


48583 Exact statistical analysis of nonlinear dynamic nuclear- 
power reactor models by the Fokker-Planck method. I. Reactor with 
direct power feedback. Dutre, W.L.; Debosscher, A.F. (Kathol Univ 
Leuven, Heverlee, Belg). Nucl. Sci. Eng.; 62: No. 3, 355-363(Mar 

An exact and complete statistical analysis is presented of the 

neutron density fluctuations resulting from Gaussian white reactivity 
noise in a point reactor model with proportional power feedback, 
but without delayed neutrons. The analysis includes the multiplica- 
tive effect of neutron density and reactivity variations. An exact 
solution of the time-independent Fokker-Planck equation is found, 
resulting in a gamma density function for the stationary first-order 
probability density of the power fluctuations. The time-dependent 
Fokker-Planck equation is solved for the Laplace transformed func- 
tion, which can be written in terms of confluent hypergeometric 
functions. The subsequent inversion yields the transition probability 
density function. The most common first- and second-order statisti- 
cal characteristics, such as moments, auto-covariance function, and 
power spectral density, are calculated and compared to the results of 
a linearized analysis. 
48584 Iterative and direct approaches to the critical dominant 
eigenfunction in three-dimensional neutron transport. Premuda, F. 
(Comitato Nazionale per l'Energia Nucleare, Bologna); Spiga, G. 
Nucl. Sci. Eng.; 63: No. 1, 1-8(May 1977). 

Two methods, one iterative and the other direct, are present- 
ed for the solution of the integral transport equation for monoener- 
getic neutrons in a three-dimensional finite system, made up of 
isotropically scattering and multiplying inhomogeneous materials. 
The methods are suggested by the physical characteristics of critical- 
ity, seen in the light of the mathematical concept of the dominance 
of the fundamental positive flux distribution. Additional results con- 
cern the lifecycle point of view for neutron chain reactions, the 
critical importance function, and the uniform convergence of the 
Neumann series in all subcritical cases. 


peng Monte Carlo treatment of fundamental-mode neutron leak- 
age in the presence of voids. Gelbard, E.M.; Lell, R. (Argonne 
National Lab., IL). Nucl. Sci. Eng.; 63: No. 1, 9-23(May 1977). 

A Monte Carlo method has been developed for the computa- 
tion of the eigenvalue, as a function of buckling, in an infinite lattice. 
This method has been used to test the accuracy of earlier, approxi- 
mate, void-worth computations, computations that enter into the 
analysis of hypothetical accidents in which voids collapse. Test 
results indicate that reactivity effects due to the collapse of bubbles 
in a molten pcol can be computed, with reasonable accuracy, by the 
Behrens method, used earlier by Goldsmith. On the other hand, the 
Webb estimates of eigenvalue changes, caused by the expansion of 
fuel pins into the voids of a previously voided lattice, appear to be 
somewhat too high. 


48586 Neutron wave propagation across a temperature disconti- 
nuity. Kumar, A. (Dyal Singh Coll., New Delhi); Saxena, N.K.; 
Kothari, L.S. Nucl. Sci. Eng.; 63: No. 1, 24-30(May 1977). 

Propagation of neutron waves across a temperature disconti- 
nuity in an infinite graphite assembly is investigated using a two- 
group approach. The first slab is assumed to be of finite width and 
the second is taken to be infinite. It is seen that the presence of the 
second medium is felt in the first medium at a larger distance from 
the interface for waves of smaller frequencies. In the second 
medium, equilibrium is established at a distance that depends on the 
frequency of the wave. It increases with the approach of critical 
frequency, becomes very large for frequencies greater than the 
critical frequency, and decreases with further increase in the fre- 
quency. 


Neutron kinetics of highly compressed fissionable pellets. 
my nea J. (Swiss Federal Inst. for Reactor Research, Wuerenlingen). 
Nucl. Sci. Eng.; 63: No. 1, 31-40(May 1977). 

On the basis of a point kinetic model (adiabatic approxima- 
tion), the explosion of fissionable pellets is analyzed. The needed 
kinetic are derived from steady-state multigroup trans- 
port calculations. The effect of the reflectors is included not only in 
the critical mass determination but also in the kinetic behavior of the 
pellets through the effective lifetime. Although the hydrodynamic 
expansion is not considered, fuel burnup is taken into account to 
ascertain the time needed for maximum efficiency. This time is then 
compared to the disassembly time. A simple formation is included 
that directly gives the microexplosion efficiency. Most of the nu- 
merical results are related to Li-D-reflected plutonium pellets. The 
ignition of the fission chain reactions is provided by fusion neutrons 

roduced in the reflector, but the bootstrap mechanism between 
fission and fusion is not included. 
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48588 Rapid method of calculating the fluence and spectrum of 
neutrons from a critical assembly and the resulting dose. Bessis, J. 
(Centre d'Etudes Nucleaires de Saclay, Gif-sur-Yvette, France). 
Nucl. Sci. Eng.; 63: No. 1, 96-101(May 1977). 

The proposed calculation method i is unsophisticated but rapid. 
The first part (computer code CRITIC), which is based on the 
Fermi age equation, evaluates the number of neutrons per fission 
emitted from a moderated critical assembly and their energy spec- 
trum. The second part (computer code NARCISSE), which uses the 
current albedo for concrete, evaluates the product of neutron reflec- 
tion on the walls and calculates the fluence resulting at any point in 
the room and its energy distribution by 21 groups. The 
obtained are shown to com satisfactorily with those obtained 
through the use of a Monte Carlo program. 


48589 Structure-fluid interaction between a wall and 
flow in a channel. Bajura, R.A.; Mace, A.H. Jr. (West Virginia Univ., 
Morgantown). Nucl. Sci. Eng.; 63: No. 1, 63-74(May 1977). 

The effects of structural vibration on the pressure and veloc- 
ity fields of a two-dimensional channel flow are examined in terms of 
three dimensional eters related to the amplitude and frequency 
of vibration and the frictional pressure losses in the channel. Pres- 
sure-flow characteristics for the pumping system supplying fluid to 
the channel are varied between the extremes of the constant flow 
rate and constant pressure-drop modes of operation. The constant 
flow rate mode exhibits a larger response to the vibrating wall 
motion than the constant pressure-drop mode of operation. Structur- 
al motion is shown to alter both the time-averaged and dynamic 

ressure and velocity fields in the channel com to the steady 

ow values. Pressure eddies that scale on the order of the structural 
dimensions arise due to the interaction of the vibrating channel wall 
with the mean flow field. These eddies have dimensions in between 
the scales of boundary layer eddies and acoustic eddies and therefore 
can be significant in exciting large structural vibrations in the funda- 
mental mode through a feedback effect. The hydrodynamic mass 
associated with the structural vibration will be reduced due to the 
leakage of fluid out the ends of the channel. The effects of the wall 
vibration on the mean flow field should be considered for flows in 
narrow — when estimating the fluid-structure interaction 
forces due to the flow of a high-density fluid past a surface. 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 49197 


48590 (BNL—22171) Standards for digital onmaees used in 
non-safety nuclear power plant applications: objectives 
Rorer, D.C.; Long, A.B. (Brookhaven National Tabet Upton, NY. 
(USA)). 1977. Contract EY-76-C-02-0016. 5p. (CONF- 1— 1). 
Dep. NTIS, PC A02/MF AOI. 

From IEEE conference on in industry computer applica- 
tions; Toronto, Canada (24 May 19 

There are currently a number at efforts to develop standards 
which would apply to digital computers used in nuclear power 
plants for functions other than those directly involving plant protec- 
tion (for example, ANS: 4.3.3 Subworking Group in the U. 
45A/WGAI Subcommittee in Europe). The impetus for this activity 
is discussed and generally attributed to the realization that nonsafety 
systems computers may affect the assumptions used as the design 
bases for safety systems, the sizable economic loss which can result 
from the failure of a critical computer application, and the li 
concern about the misapplication of a still-new technology. At the 
same time, it is pointed out that these standards may create addition- 
al obstacles for the use of this new technology which are not present 
in the application of more conventional instrumentation and control 
equipment. Much of the U.S. effort has been directed toward the 
problem of validation of computer systems in which the potential 
exists for unplanned interactions between various functions in a 
multiprogram environment, using common hardware in a time- 
sharing mode. The goal is to develop Paps mates for the specifica- 
tion, development implementation, and documentation of testable, 
modular systems which, in the absence of proven quantitative tech- 
niques for assessing software reliability, are felt to provide reason- 
able assurance that the computer system will function as planned. 


(NUREG—0208) Development of high-sensitivity ultra- 
coats ceateines Se teens rr ee ee 
report, July 1, 1975—June 30, 1976. Linzer, M. (National Bureau of 
Standards, Washington, D.C. (USA). Inst. for Materials Research). 
Feb 1977. 17p. Dep. NTIS, PC A02/MF AO01. 

Substantial progress was made in the development of im- 
proved ultrasonic techniques based on real-time averaging, 
pulse compression, multifrequency transception, and compact elec- 
tromagnetic transducers. A preliminary correlation was established 
aren ultrasonic velocity and the degree of sensitization of stain- 
less stee 
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= (UCID—17407) Preliminary three-dimensional potential 
flow simulation of a five-liter flask air injection experiment. Davis, 
J.E. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 21 4 1977. Contract W-7405-ENG-48. 24p. Dep. NTIS, PC 


Aang A 

The preliminary results of an unsteady three-dimensional po- 
tential iow analysis of a five-liter flask air injection pane vd 
(small-scale model simulation of a nuclear reactor steam condensa- 
tion system) are presented. The location and velocity of the free 
es ees eo taneen aan oe donee 6 uring 
pipe venting and bubble expansion processes. The analyses were 
formed using an extended version of the NASA-Ames Three- 
Potential Flow Analysis System (POTFAN), which 
uses the vortex lattice singularity method of potential flow analysis. 
The pressure boundary condition at the free water surface and the 
boundary condition along the free jet boundary near the pipe exit 
were ignored for the purposes of the present study. The results of 
the analysis indicate that large time steps can be taken without 
significantly reducing the accuracy of the solutions and that the 
assumption of inviscid flow should not have an appreciable effect on 
the Ce peety and velocity of the free water surface. In addition, the 
-— — time required for the solutions was well within accept- 


48593 Centrifugal pump body. Zapletal, Z.; Chamrad, A.; Sicha, 
F.; Pawera, K.; Hrubec, J.; Koval, A. Czech Patent 150,462/B/. 15 
Sep 1973. Poe? (in Czech). 

roduction is described of a centrifugal pump in the 
Peay body. The pump ly consists of 
Soiaedl pon tits Sintes sony bo oint tp odtentigs tet Oe geoter 


tion of centrifugal pumps for nuclear power plant primary coolant 
circuits; it may, however, be used in the production of any pressure 
vessel of spherical or any other rotary shape equipped with connec- 
Se hak Cie hams nel ob e diameter. The design uses 


Soe tes optimal with regard to strength, while 
ting from the fact that 1 the body is produced from materials of 


higher strength. 


48594 Protection device for use in stopping a turbine generator in 
nuclear power plant. Nagahama, M. (to Hitachi Ltd). Japanese Patent 
1976-66,996/A/. 6 Dec 1974 3p (In Japanese). 

A method is descri to supply to as great an extent as 
possible the residual output of a nuclear reactor to a turbine after the 
reactor is shutdown and to prevent overpower and motoring of a 
turbine by connecting a power direction relay to a secondary circuit 
of a current transformer and an instrumentation transformer at the 
ane side of a main transformer of a transmission bus line. 

the output power of a generator after shuttingdown a nuclear 
reactor decreases below the sum of the mechanical losses of the 
turbine and the generator and the power for the house-auxiliaries 
connected to a fixed bus line, the direction of the current is reversed 
and the power is supplied from the transmission bus line through a 
circuit breaker for the generator and a main transformer onto the 
house-side, whereby a time limit relay of the power direction relay is 
actuated to disconnect the generator and the turbine. 


48595 In-pile instrumentation device. Ueda, T.; Hoshi, J. (to 
Mitsubishi Electric Corp). Japanese Patent 1976-71 iouAy. 18 Dec 


1974. 3p Ge Jepenees Japanese). 

diameter of a thimble, in which a detector is inserted, is 
made larger. A nuclear reactor is ae 
supply means for si upplying the 
properties such as helium or the li e into the thimble and a 
supply means for supplying liquids which from a layer of tiga 
prevent leaks of the gases within the thimble. From this ater. 
ment, heat of the detector due to y-ray in a nuclear reactor can be 
discharged outside throu; the gases as the media, and the detector 
may easily taken in out since the thimble is made larger in 
diameter. 
48596 


Apparatus for fuel replacement. Imada, T. (to Tokyo 
Shibaura Electric Co. ‘wae Japanese Patent 1976-74,198/A/. 25 Dec 


1974. Sp. (In J apenaee) 

The y of a fuel replacement apparatus is provided with 
Se ee Sie eee caning 6 Mie tem cipperted fer 
pn po pt ye respect to a telescope mast, an operating 
ene 6 & ae pre telnet tage de 

operating arm an it mem ‘or 
the slide base and operating arm at tne of loading and unloading 
Soliitte Som tos ented the fuel, the slide base 
arm are restrained b npn hedhon oeeong pe E 
vibration of the te mast. When the fuel replace- 
ment us is moved, the means provided on the operating arm 
dow ge to ee or (vibration) of ee 
=e to prevent forming rom 
portion or other areas. The wrist Ln Ht 
auast such thet it can be rotated while restraint move- 
ment in the axial and it is provided with revolution drive 
means for rotating the telescope mast under remote control. 


ERA VOL. 2, NO. 20 


48597 Method for prevention of radioactive material release. 
Uchida, S.; Sato, C.; Kitamura, M. (to Hitachi Ltd). Japanese Patent 
1976-79,895/A/. 8 Jan 1975. 4p. (In Japanese). 
The objective is to provide a method for preventing an 
radioactive material from being released in a simple and 
highly reliable manner, which can decrease an amount of radioactive 
materials discharged into open air from reactor water containing a 
large amount of radioactive materials such as a reactor core pool. 
Pure warm water higher in temperature than that of reactor water is 
poured from the top of a water surface of a water tank which stores 
reactor water containing radioactive materials such as radioactive 
iodine, and water is drawn through an outlet located downwardly of 
the pure warm water inlet to form a layer of pure warm water at the 
upper part of the water tank while preventing diffusion of the 
reactor water into the pure warm water by the difference in density 
between the reactor water and the pure warm water and downward 
movement of the pure warm water, Say ee eS 
the reactor water with the atmosphere and 
tive material into the atmosphere. 


48598 Bates Se wanee 0 Count bes Oe fuel assemblies in 
reactor. Ito, K.; Shinpo, K.; Watahiki, M. (to Hitachi Ltd). Tapeaees 
Patent 1976-79, 894/A/. "8 Jan 1975. 6p. (In Japanese). 
A method to extend a service life of a channel box used in a 

light water nuclear reactor. A channel box mounted in the outer 

iphery of a fuel bundle is removed from the fuel bundle after use 
‘or a predetermined period of time, and the removed channel box is 
re-mounted on the fuel bundle with opposite ends of the box 
reversed in position for further use. By this arrangement, structural 
Gchetnatins of Gee: aaa Gen eng bo eieladld 0 cae Oe 
service life of the box. 


48599 Closure system for a nuclear storage vessel. Meuret, P.; 
Delhaye, L.; Franceschi, J.-C. (to Constructions Navales et Indus- 
trielles de la Mediterranee, 75 - Paris (France)). French Patent 
2,297,481/A/. 8 Jan 1975. 6p. (In French). 

A description is given of a closure system for a nuclear 
storage or reactor vessel in which p ag closure is achieved by a plug 
revolving on a ball the displacements taking place in 
such a way that the plug rests sometimes on the ball ring and 
sometimes on the vessel flange. The feature of this system is a set of 
rollers comprising one or more cams, in contact with the plug and 
Scent deetind to dean crane deen 
these rollers, determined by the rotation of the ring, causes 
to move away from or towards the ball ing the shape of the cam) 
being determined so as to obtain the desired path and 


48600 Mechanism for transporting used resin. Sugi .. ie 
Yusa, H.; Kamiya, K. (to Hitachi Ltd). Japanese Patent 1976-82,900/ 
A/. 16 Jan 1975. § Sp. (In Japanese). 

In the operation of a light water reactor type atomic power 
plant the objectives is to permit transport and reuse of used ion 
exchange resin used for the filtering or cleaning of cooling water or 
the desalting of radioactive exhaust liquid = ih olen Used 
ion exchange resin within a desalter having high radioactivity is 
withdrawn through the action of an ejector and led to a solid-liquid 
separator for separation into used resin and water. The 
—_ es “yoo a2 a storage tank while figuid —— 
is fo: a circ ; pump to separator 

Seay eal cutee. is gepeeeted 
gas is led to a radioactive gas treatment station while the water 
deprived of the gas is recirculated by a drive water pump for 
repeated use. 


48601 Apparatus for measuring neutron flux in a nuclear reactor. 
Goto, S.; Morioka, T. (to Nippon Atomic Ind Co). Japanese 
Patent 1976-82,894/A/. 17 Jan 1975. 4p. (In Japanese). 

Object: To provide a device wherein when output corre- 
sponding to a neutron flux value exceeds a set value, a logic station 
feeds a range change-over signal to a driving station in accordance 
with a signal representative of plant condition so that range chang- 
ing-over may be automated, thus avoiding erroneous changing-over 
and plant trip. Structure: Output corresponding to a neutron flux 
2S Cee tee eae predetermined value in a 
comparator, and when the output exceeds the set value, output is 
provided. ih gel pega of ad compartir ua 
accordance with a signal representativ 
and plant condition, whereby c 
driving station in accordance with 
station. 


Aseismatic device in a nuclear reactor. Ichiki, T.; Hayashi, 
T. (to Tokyo Shibaura Electric Co., Ltd). Japanese Patent 1976- 
83,995/A/. 21 Jan 1975. 3p. (In Japanese). 
To absorb vibrations of a pressure container and reactor core 
structure during an earthquake, a soft structure is provided on the 
reactor foundation, and a reactor container accommodating a pres- 
mmo ecaielar Gul poiund uaeaieen Uneaiasetate 
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48603 Device for fig = a cable at the lower part of a 
pressure vessel in a reactor. Aoki, K. (to Hitachi, Ltd). Japanese 
Patent 1976-86,693/A/. 29 Jan 1975. 3p. (In Japanese). 

A device is described which enables reducing operating time 
required to prepare use of platform used when repairing machineries 
at the lower part of a pressure vessel and within a pedestal in the 
reactor, et to decrease unnecessary exposure of radioactivity to 
operators. A pulley having a cable holder mechanism is mounted 
within the pedestal so as to recover the cable between the platform 
and the wall of pedestal without requiring removal of a cable 
connector when the platform is used. When in normal operation, the 
cable remains hung in a space or the like between reinforcements of 
the platform, and when in working, the cable is stored between the 
gene and the platform rail and is locked by a locking device of 

e pulley. 


for moving a detector. Nagaoka, Y. (to Hitachi 


48604 
4 Japanese Patent 1976-86,692/A/. 29 Jan 1975. 5p. (In Japa- 


In a device wherein when an input value of an indicator 
reaches a predetermined limit value, a detector is moved to vary the 
distance with respect to a signal source, the input value of the 
indicator is compared with the limit value, and when the input value 
exceeds the limit value, an operator is informed to commence 
movement of the detector and when the input value of the indicator 
— a predetermined value, the detector is terminated to be 
moved. 


48605 Vertical steam generator for nuclear power plants. Krizek, 
V. Czech Patent 158,100/B/. 15 May 1975. 3p. (In Czech). 

A vertical steam generator for nuclear power plants is de- 
signed in which the accumulation tube is placed in the space along 
the longitudinal axis, tightening the heat transfer tubes bundle. The 
heat — tubes are easily dilatated by winding into a steep helix 
or coiling. 


48606 International approval policies for nuclear tendons. Long, 
J.E. (PSC Equipment Ltd., Iver (UK)). pp 589-595 of In Experience 
in the design, construction, and operation of prestressed concrete 
ressure vessels and containments for nuclear reactors. London; 
echanical Engineering Pub. Ltd. for Institution of Mechanical 
Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

At present there is no uniform policy for the acceptance of 
prestressing systems for nuclear work. This paper examines some of 
the more important national requirements, from the point of view of 
the system manufacturer, and shows where these cause difficulties 
and impose arbitrary modifications to established systems. A possible 
basis is proposed for an international set of acceptance tests because 
it is considered that rationalisation is overdue. 


48607 Method of construction faults in concrete pres- 

sure vessels, Robertson, S.A. (Testconsult Ltd., Alttrincham (UK)); 

Duhoux, M.; Dawance, G.; Carrie, C.; Morel, D. pp 539-544 of In 

Experience in the design, construction, and operation of prestressed 

concrete pressure vessels and containments for nuclear reactors. 

— Mechanical Engineering Pub. Ltd. for Institution of Me- 
hanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

A major sepa in the design and construction of concrete 

aay vessels for nuclear power stations is the risk of excessive air 
leaks through the concrete itself, due to faulty construction. The 
‘sonic coring’ age of non-destructive concrete testing has been 
used successfully in pil e and diaphragm wall construction control for 
several years, and the potential use of this method to control the 
presence of faults in concrete pressure vessels is here described. 


48608 Grouting aid for controlling the separation of water for 
cement grout for grouting vertical tendons in nuclear concrete pressure 
vessels. Schupack, M. (Schupack Associates and Company, Nor- 
walk, Conn. (USA)). pp 251-260 of In Experience in the design, 
construction, and operation of prestressed concrete pressure vessels 
and containments for nuclear reactors. London; Mechanical Engi- 
neering Pub. Ltd. for Institution of Mechanical Engineers (1976). 
From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 
Considerable testing and development work has led to grout- 
ing procedures which can successfully grout 60 m and taller tendons 
in containment structures. The ¢: erated water separation phe- 
nomena of strand ape: plan can be controlled My —- a 
mixing and pumping procedures. Experience wit if 
erm whe tendons and large capacity st type tendons are 
described. History, development work, characteristics of grout using 


NUCLEAR REACTOR TECHNOLOGY 5033 


the admixtures, mixing and as procedure, full scale tests and 
practical applications are includ 


48609 (ORNL-tr—4311) In-pile temperature by 
means of a noise thermometer and ultrasound. Brixy, H. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
bauelemente). 1976. Translated by R.G. Mansfield from German 
report. 18p. Dep. NTIS, PC A02/MF AOl. 

In addition to the usual methods applied up to now for 
determining temperatures in reactors and reactor experiments by 
means of thermocouples, in recent years two new methods have 
gained in interest: noise thermometry and ultrasonic thermometry. 
Both methods of measurement have been developed because, for one 
thing, thermocouples in principle are affected by deficiencies, and, 
for another, cannot be used in cases. In noise thermometry 
the random, statistical thermal motion of the electrons in the conduc- 
tion band, for example, of metallic conductors is used for measure- 
ment. This motion of the electrons, which is manifested as fluctuat- 
ing voltage at the ends of an electrical resistance, is a function of the 
absolute temperature, and so it is possible in principle to determine 
the temperature by means of suitable a values. Acoustic 
thermometry makes use of the dependence of the speed of sound in 
gases, liquids or solids on the temperature, whereby for in-pile 
measurements up to the present time only solids have found applica- 
tion. 


48610 Inzhenernyi raschet zashchi wy ee 

(Engineering calculations of the shielding for nuclear energy plants). 

Veselkina, A.P.; Egorova, Yu.A. Moscow; Atomizdat ae = 
Mathematical techniques and equations useful in the design of 

shielding for nuclear power plants are presented. (DG) 


Adequacy of road bridges for the movement of the 300- 
tonne transporter of the Department of Atomic Energy. Venkatesulu, 
G.; Motwani, S.C. (Ministry = Shipping and Transport, New Delhi 
(India), Roads Wing); Tilak, M ent of Atomic Energy, 
Bombay (India). Physics Committee). ndian Concrete J.; 50: No. 1, 
10-18(Jan 1976). 

9 refs. 

With proposals in the offing for setting up nuclear power- 
plants in different parts of the country, a factor that assumes consid- 
erable importance is the facility for the transport of equipment. 
Many of the components of machinery that have to be transported 
= a both in their weights and their sizes. te a 
arge and heavy components transporters have to 
vided. Although the roads in the country, including national igh: 
ways, do not present any serious problem for carrying the usual 
vehicular traffic, some of the bridges and culverts are not strong 
enough to carry the special vehicles used for large-size 
heavy equipment. Before these special transport vehicles are permit- 
ted to pass over such bridges it is necessary to evaluate the 
and ability of the latter to support the probable axle loads and gross 
weights. The Pate discusses at length the methods of assessing the 
a of bridges and culverts for carrying such heavy transport 
vehicles. 


48612 Selfevaporated steam quantity from 
rated water. Ishii, H. (Ishii Iron Works Co., Ltd. (Japan)); 
aS Karyoku Genshiryoku Hatsuden; 27: No. 4, 377- Sep 
1976). (In Japanese 
The na method of selfevaporating steam quantity was 
improved by extending the ranges of pressure and temperature and 
by using the renewed steam table. New basic equations were derived 
and computerized, and a method for expressing the effect of in-vessel 
steam volume ratio on selfevaporating steam quantity was devel- 
pron The derivation of new oe are described in the first part 
his paper. The resulting differential equation was solved numeri- 
cally by the Runge-Kutta method. The numerical procedures and 
the flow chart of the computer —— are presented in the second 
part. In the third part, the ts of computation are tabulated for 
varying steam volume ratio — The final part of this paper is is 
devoted to the illustration of the new method of a 
computational results. According to the new method, the self sented on 
ating steam quantity per cubic meter of hot water is 
the basis of the chart for epsilon=0, and then re 
effect of epsilon into account. 


48613 Reactivity meter for nuclear power stations. Barzantny, J.; 
Hans, R. (Internationale Atomreaktorbau G.m.b.H. 

TOM), Bensberg/Koeln (Germany, F.R.)). Siemens Rev.; 43: No. 4, 
163-167(Apr 1976). 

6 figs.; 2 refs. 

The dynamic performance of a reactor in a nuclear power 
station can be described by means of a series of kinetic equations. 
The reactivity meter permits all conditions for the kinetic equations 
to be simulated electronically and the critically of the reactor to be 
determined in real time. The direct reproduction of the reactivity by 
the meter makes it possible to improve the mode of of a 
nuclear power station and to increase the degree of safety afforded. 
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The reactivity meter is used for calibrating control rods, taking 
reactivity readings during zero-power and power operation and in 
some reactor plants - because of its fast operating time and 
degree of sensitivity - for monitoring the boiling process as well. 
introduction of fast breeders with their short neutron life time and 
fast response time has placed special emphasis on the continuous 
measurement of the reactivity. 


48614 Self-powered neutron detector. Klar, E.; Haller, P.; 
Runge, E.G. (to Siemens A.G.). German(FRG) Patent 2,239 226/C/ 
. 19 Aug 1976. Sp. (In German). 

4 figs. 

The invention consists of the emitter composed of two pow- 
dery substances of different n- and y-sensitivity, which are arranged 
in such a way with respect to the collector that the y-sensitivity is 
compensated. Both emitter materials are uniformly distributed over 
the emitter volume. They consist of sections in the form of firmly 
twisted wires in a rod running coaxially within the collector, which 
is metallized on its inner surface and forms a layer of insulating 
material. 


48615 Measurement of temperature fields during narrow gap 
welding of grade 22 nimocr 37 nuclear reactor structural steel. Hen- 

derson, I.; Klingauf, S.; Steffens, H.D. Schweissen Schneiden; 28: No. 
11, 415-417(Nov 1976). dn German with English abstract). 

The temperature-time pattern was recorded by means of 
thermoelements during narrow gap re (dual phn Pw wire) of 
100 mm thick plate of steel (which had been preheated to 200 C) at 
various distances from the liquidus line in the heat affected zone. 
Owing to the small amount of heat generated by this process the rate 
of cooling in the 800 ti 500$degree$C range is relatively short (about 
5 sec) in comparison with other welding methods. Due to the 
— pe techniques involved the parent metal in the heat 

zone is repeatedly tempered so that peak temperatures 
measured near the liquidus line were about 500 C. 11 refs. 


48616 Inspection of nuclear power component welds by in-process 
acoustic-emission monitoring. Prine, D.W. (General American Trans- 
portation Corp., Niles, Ill. General American Research Div.). NDT 
Int.; 9: No. 6, 281-284(Dec 1976). 

The feasibility of using in-process acoustic emission monitor- 
ing to detect flaws in nuclear quality piping welds has been demon- 
strated. Over 300 metres of multi-pass weld have been monitored 
with excellent correlation between acoustic emission and other NDT 


methods including radiography. Noise suppression and signal pro- 
cessing techniques which have been designed show useful suppres- 
sion of the normal background noise of a typical pipe fabrication 
shop environment. These techniques have been incorporated in a 
portable, production prototype weld monitor which is currently 
undergoing extensive evaluation in a nuclear pipe fabrication facility. 


48617 Constructional assessment and strength test of pipings in 
nuclear power stations. Pt. 1. Elter, C. Tech. Ueberwach.; 18: No. 1, 3- 
8(Jan 1977). (In German). 

7 figs.; 4 tabs.; 4 refs. 

In order to prevent pipe ruptures caused by exceeding the 
creep rupture or factigue strength, load cycles, especially due to 
temperature transients at various states of operation, should be 
determined in addition to the proper selection of materials, thus 
exceeding the usual effort of dimensioning calculations, and the 
stress analysis based on all kinds of load should be concluded with a 
fatigue analysis. With regard to the construction su to be 
carried out during assembly and commissioning, the calculations 
made also give interesting hints as to which perints. in particular 
should be observed in addition to normal construction supervision 
measures. Data on the nuclear power plants KWS (Kernkraftwerk 
Sued, PWR reactor), KKP 1 Phi hilippsburg 1, BWR reactor), and 
— (sodium-cooled fast breeder) are given as representative exam- 
ples. 


48618 Testing methods in practice: practical experience with 
neutron-flux detectors. Pilhofer, K.H. caer Elektrizitaets- 
A.G. (Preussenelektra), Wuergassen (Germany, F.R.). Kernk- 
— VGB Kraftwerkstech.; 57: No. 1, 23-34Jan 1977). (In 


18 figs.; 3 tabs.; 3 refs. 

With the commissioning of purely commercial nuclear power 
stations there are new operational tasks in power station control 
engineering: reactor protection (transmitters, logics, control of safety 
systems) and nuclear measuring engineering. Inspection and mainte- 
nance of these iy ogy contribute to safety and availability of 
the power station. In the paper, measuring techniques for power 
— practice and problems of operational efficiency are treated 
preferably. 


48619 Online high sensitivity measurement system for transur- 
anic aerosols. Kordas, J.F.; Phelps, P.L. (Univ. of California, Liver- 
more). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 670-672(Feb 1977). 
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From 23. nuclear science symposium; New Orleans, LA, 
USA e Oct 1976). 

A measurement system for transuranic aerosols has been 
designed that will be able to withstand the corrosive nature of stack 
effluents and yet have extremely high sensitivity. It will be capable 
of measuring 1 maximum permissible concentration (MPC) of pluto- 
nium or americium in 30 minutes with a fractional standard deviation 
of less than 0.33. Background resulting from **Po is eliminated by 
alpha energy discrimination and a decay scheme analysis. A micro- 
processor controls all data acquisition, data reduction, and instru- 
ment calibration. 


=... h. phe Ge gamma-ray spectrometer for on-line mea- 
reactor cooling water activity. Lipsett, J.J. — 
Gouae Ltd., Chalk River, Ont.); Fowler, I.L.; 
Energy ot HLL. IEEE Trans. Nucl. Sci; NS-24: No. 1, 673-677 
15TH. 
23. nuclear science symposium; New Orleans, LA, 
USA (oe Oct 1 — 

A test facility for UO. fuel studies is being installed at the 
Chalk River Nuclear Laboratories. It includes a gamma-ray spec- 
trometry system to measure the ‘y-ray spectrum from a cooling water 
pipe of the test loop with a range of up to 10° counts/s. The count 
rate is kept within the limits req’ for spectrometry by using 
combinations of slit collimators and two detectors of 
different sizes on the same piece of Ge, switched according to the 
desired counting efficiency. The results of performance tests are 
presented. 


48621 Threshold self-powered gamma detector for use as a nucle- 
ar reactor power monitor. LeVert, F.E. (Argonne National Lab., IL). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 683-686(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct wa hae 
A study of a threshold self-powered gamma detector for use 
as a nuclear reactor power monitor was conducted. Measurements 
were performed to ascertain whether certain detector material ar- 
rangements could be used to obtain significant discrimination against 
low energy gammas. Results indicating agreement between detector 
response and reactor power output are presented. Evidence of 
rejection of low energy gammas by the detector is presented. The 
a of construction and ruggedness of the detector are also 
iscussed 


48622 Sete fe SS nets, Gabe, bs Miller, 


R.B. aie. Elec Pittsburgh). JEEE Trans. Nucl. 
Sci.; es: io. 1 736-T41(Feb Si 


23. nuclear science symposium; New Orleans, LA, 

USA (ode Oct 1976). 

= covers the Demonstration Test Program for 
safety- transmitters/resistance temperature detectors as a 
result of changing system and regulatory requirements. The pro 
includes the test plan, results related to heat transfer characteristics 
of transmitter, base-line-design, and problems associated with the 
implementation of the test program. A program is identified to meet 
1 323-1974. This program, which covers the environmental 
qualification of Westinghouse safety related rhe mw pero deals with a 
realistic approach to of equipment | of the con- 
— Aging of equipment located outside of the containment is 
not done 


48623 radiation monitoring systems. 
Union, D.C.; Holloway, D.J.; Hyde, A.T. (General Atomic Co., San 
, CA). IEEE Trans. Nucl. Sci.; NS-24: No. 1, 771- 7T1(Feb 


From 23. nuclear science symposium; New Orleans, LA, 
— ide ~~ digital radia The 
tion monitoring systems. 
benefits of the microprocessor-based systems pe and com- 
pared with those of the conventional analog systems. Four configu- 
rations are described including safety channels. The design utilizes 
the microprocessors to produce a decentralized and communica- 
tions-oriented system with strong stand-alone characteristics. The 
features are discussed with emphasis on basic human 
factors. The many computations are detailed, and sensitivity is 
defined. The digital system can provide considerable savi The 
consoles use color and shape for quick awareness and ulated 
values for accurate assessments. The data are recorded on disk to 
enable automatic reports. 
48624 nce On nn ee we 
G.T. (Yankee Atomic Electric Co., 
S. = Trans. Nucl. Sci.; NS-24: Nol 1, v7 Tee a 
rom 23. nuclear science symposium; LA, 
USA (20 Oct 1976). 
This Se ee Se eS 
N sat Powe Ind Asommary ofthe deve ~ 
equipment in Nuc! wer Industry. A s ° 
ments in the recent past and identification of the problem areas 
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industry are provided. Further the efforts of a joint Utility/AE task 
force to scope these problems and develop a solution are presented 
bee a view to sharing the benefits of this work with others in the 
industry. 


FUEL ELEMENTS 


48625 Examination of flattening test for measuring mechanical 
properties of cladding tube of irradiated fuel. Ueki, I. (Mitsubishi 
Atomic Power Industries, Inc., Tokyo (Japan)); Fukai, K.; Ichikawa, 
M. Nippon Genshiryoku Gakkaishi; 18: No. 9, 591-599(Sep 1976). (In 
Japanese). 

Characteristics of flattening test were examined with zircaloy 
tubes for the —— of material testing for cladding tubes of 
irradiated fuel, and following results were obtained. (1) Reproduc- 
ibility of test results is comparable to those of other testing methods 
for ductility, and seems enough for material testing. (2) Flattening 
value H can be converted to the strain of outer surface layer epsilono 
with an approximate formula epsilono=(1.2H+1.7H?)T/R, where 
T: Wall thickness, R: Tube radius. (3) Preparation of specimens and 
testing procedures can be carried out easily. Fuel meat can be 
removed from fuel rod sections easily and safely, with a press die-set 
designed for this purpose. (4) For materials containing hydrogen of 
the order of 10 ppm, fracture propagates through connection of 
deformation voids, which nucleate on hydride precipitations. Frac- 
ture propagation becomes unstable with irradiation. 


48626 (LA—6785-MS) Irradiation test HT-31: high-temperature 
irradiation behavior of LASL-made extruded fuel rods and LASL- 
made coated particles. Wagner, P.; Reiswig, R.D.; Hollabaugh, C.M.; 
White, R.W.; Davidson, K.V.; Schell, D.H. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Apr 1977. Contract W-7405-ENG-36. 16p. 
Dep. NTIS, PC A02/MF A0Ol1. 

Three LASL-made extruded graphite and coated particle fuel 
rods have been irradiated in the Oak Ridge National Laboratory 
High Fluence Isotope Reactor test HT-31. Test conditions were 
about 9 x 1074 nvt(E < .18 MeV) at 1250°C. The graphite matrix 
showed little or no effect of the irradiation. LASL-made ZrC 
containing coated particles with ZrC coats and ZrC-doped pyrolytic 
carbon coats showed no observable effects of the irradiation. 


48627 (ORNL/NUREG/TM—103) Interim report on the creep- 

down of Zircaloy fuel cladding. Hobson, D.O.; Dodd, C.V. (Oak 

Ridge National Lab., Tenn. (USA)). 3 Mar 1977. Contract W-7405- 

op jae, tatiana 29p. Dep. NTIS, PC A03/ 
AOl. 

This report describes the creepdown phenomenon in Zircaloy 
fuel cladding and the methods by which it will be measured and 
analyzed. Instrumentation for monitoring radial deformation in the 
cladding is described in detail--in terms of theory, design, and 
stability. The programs that control the microcomputer are listed, 
both to document the level of sophistication of the instrumentation 
and to indicate the flexibility of the test equipment. 


48628 Nuclear fuel element. Saito, S. (to Hitachi Ltd.). Japanese 
Patent 1975-43,391/A/. 22 Aug 1973. 5p. (In Japanese). 

In a nuclear fuel element comprising fuel material which is 
filled in sheath, plug is adapted at an end of said sheath, said plug 
ate ged an elongated horn shaped portion in which an axial hole is 

red, so as to give passage from inside of fuel element but not to 
penetrate to outside of fuel element. 


48629 Nuclear fuel element. Wada, T.; Une, K. (to Tokyo 
Shibaura Electric Co. Ltd.). Japanese Patent 1976-64,192/A/. 2 Dec 
1974. 3p. (In Japanese). 

¢ instant nuclear fuel element comprises a plurality of 
cylindrical sintered nuclear fuel pellets stacked one above another 
within a tubular clad in the axial direction thereof and each provided 
with ring-like grooves formed at opposite ends. As the linear output 
density of fuel progressively increases with the sintering of the 
nuclear fuel element, with low linear output — the center of the 
nuclear fuel pellet is hard and has high coefficient of thermal 
expansion, so that contact pressure between adjacent pellets is con- 
centrated at the center of the end face. With an intermediate linear 
output density plastic deformation is produced at the center of the 
nuclear fuel pellet, so that the contact pressure is dispersed from the 
center toward the edge. With high linear output density the contact 
pressure is dispersed by the groove, so that the strain radial of the 
nuclear fuel pellet is held at a minimum. 


48630 Fuel rod. Fujibayashi, T. (to Tokyo Shibaura Electric 
Co., Ltd). Japanese Patent 1976-67,897/A/. 9 Dec 1974. Sp. (In 
J 


The fuel rod of the invention comprises multiple layers of fuel 
pellets packed in a tubular clad, each pellet being provided with an 
axially ex ing center hole which is narrow in the center of the 
pellet and slants to diverge as it approaches the upper and lower 
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ends of the pellet. By forming the above mentioned hole in the fuel 
— deformation of the tubular clad due to thermal expansion may 
prevented. 


48631 Coolant distributing device for a fuel assembly. Kato, Y. 
(to Hitachi Ltd). Japanese Patent 1976-71,487/A/. 16 Dec 1974. 5p. 
(In Japanese). 

To relieve deformation of a core due to a fuel assembly 
bended caused by the expansion difference resulted from swelling in 
a fast reactor, a coolant distributing device for a fuel assembly 
comprises a cylindrical body disposed between a core upper support 
plate and a lower support plate, an entrance nozzle inserted into the 
cylindrical body, and an isolating plate disposed within the nozzle. A 
portion facing to a reactor center side (a reactor center side Leen 
and a portion facing to a reactor outside (a reactor outside portion 
of the cylindrical body are each formed with an orifice, the orifice in 
the reactor center side portion having an opening area greater than 
that of the reactor outside portion. Temperature distribution of a fuel 
rod 17 in a horizontal section of the fuel assembly may be varied by 
varying the —- area of the orifice, whereby flow rate of coolant 
to be supplied to the reactor center side portion is made greater than 
flow rate of coolant to be supplied to the reactor outside portion 
within the fuel assembly. 


48632 Method for wrapping a wire round a nuclear fuel rod. 
Nakayasu, F. (to Nuclear Fuel Industries, Ltd). Japanese Patent 
1976-72,891/A/. 20 Dec 1974. 3p. (In Japanese). 

A wire is fixed on one end of the fuel rod, and the other end 
of the wire is secured to a universal joint leaving a winding 
allowance to the fuel rod. The wire is linearly stretched by a 
predetermined tension through the universal joint so as to provide an 
angle of development theta corresponding to the desired windi 
pitch, and then, the fuel rod may be rotated so that the end of the 
wire on the side of the universal joint is moved towards the fuel rod 
so as to render the angle of development theta constant in propor- 
tion to said rotation of the fuel rod. 


48633 Fuel assembly. Kawakami, H. (to Tokyo Shibaura Elec- 
tric Co. Ltd). Japanese Patent 1976-74,196/A/. 24 Dec 1974. 4p. (In 
Japanese). 

Object: To reduce edge flow effect by forming the inner 
periphery of a hexagonal tube with an arc-shaped ve concentric 
with a fuel element. Structure: A hexagon tube is provided on its 
inner wall and in a portion —— to a fuel element with a 
long groove extending in the longitudinally of the he tube and 
having an arc-sha profile concentric with the element, 
whereby the edge flow effect is practically approximated to 1. 


48634 In-pile shipping method. Chino, K.; Kitamura, M.; 
Uchida, S. (to Hitachi Ltd). Japanese Patent 1976-79,897/A/. 8 Jan 
1975. 4p. (in Japanese). 

A shipping cap is attached to a fuel assembly and a cover is 
mounted on a pressure vessel to isolate the interior of the reactor 
from the exterior, after which the reactor is interiorly decreased in 
pressure. At this time, a pressure gradient is produced between the 
interior and exterior of the reactor, whereby F, P gases are dis- 
charged through a failed portion of failed fuel, and presence of the 
fuel failure may be detected by the F, P gases. 


48635 Reactor fuel assembly with a fluid passage control element. 
Mizuta, H.; Otake, T.; Uruwashi, S. (to Power Reactor and Nuclear 
Fuel Development Corp). Japanese Patent 1976-81,296/A/. 9 Jan 
1975. 4p. (In Japanese). 

Object: To accurately detect a malfunction in a reactor fuel 
assembly. Structure: A fuel assembly has a neutron shield block 
= on the internal surface at the upper part thereof, and a 

uid passage control element is inserted into the assembly. The fluid 
passage control element is formed with an axial central at 
the core portion thereof along the | abount one half of said 
element, and the central passage is radially formed with a plurality of 
radial passages at the upper part thereof so that said radial passages 


come in communication with the leading end of the central . 
The element is further peripherally formed with a plurality of axially 


extended-through peripheral passages as communicating passages. 
On the other hand, it is designed so that a plurality of thermocouples 
are embedded on an extended line of the radial passages located 
upwardly of the fuel assembly. Accordingly, variation of tempera- 
ture of each thermocouple may be measured to accurately detect a 
closed position of fuel rod flux. 


48636 Nuclear fuel element. Iwano, Y.; Une, K. (to Tokyo 
Shibaura Electric Co. Ltd). Japanese Patent 1976-82,897/A/. 17 Jan 
1975. 4p. (In Japanese). 

A zirconium cladding pipe is interiorly filled with uranium 
dioxide sintered pellets, each of said uranium dioxide sintered pcllets 
having a ring-like getter comprising zirconium or zirconium alloys 
interposed between opposite surfaces thereof, and the getter reacts 
with hydrogen formed within the cladding pipe to form zirconium 
hydride (ZrHe) to thereby eliminate hydrogen decay of the cladding 
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pipe. Preferably, the zirconium alloy as a getter comprises a compo- 
sition including 1.2 to 17% of Sn, 0.07 to 0.2% Fe, 0.05 to 0.15% Cr, 
0.03 to 0.08% Ni, and the remainder, zirconium. 


48637 Nuclear fuel elements. Katsuta, M.; Hi Meine, EB; 
Shirai, H.; Itoyama, M. (to Tokyo Shibaura Electric Co. Ltd). 
Japanese Patent 1976-82,896/A/. 17 Jan 1975. Sp. (In Japanese). 

Object: To effectively occlude injurious substances such as 
water contents and hydrogen gas present in the nuclear fuel rod and 
to occlude excessive water contents, and thereafter to prevent inevi- 
table discharge of the hydrogen gas. Structure: A nuclear fuel 
element having a cladding pipe in which uranium fuel pellets are 
received, the element ing therein zirconium-titanium-nickel 
system alloy powder of 60 to 100 thickness and 42 and 20 mesh, and 
_ i itanium-nickel system alloy massive particles of 0.i to 0.5 





48638 Pyrocarbon coating on particles by spouted bed. Takeda, 
H.; Yamamoto, Y. (Tokyo Univ. Gapan). Faculty of Engineering). 
Nippon Genshiryoku Gakkaishi; 18: No. 7, 440-442(Jul 1976). (In 
Japanese). 

Published in summary form only. 


48639 Nuclear reactor spacer device. Carlson, R.C.; King, L.L.; 
Sofer, G.A. (to Exxon Nuclear Co., Inc.). Canadian Patent 994,015. 
27 Jul 1976. 19p. 

Available from Supply and Services Canada, Publishing 
Center, Ottawa. 

The spacer device described comprises a peripheral support 
band having substantially open-webbed corner members and im- 
proved scooped side members, intersecting support strips connected 
to the peripheral — band, and spring assemblies held in the 
desired positions by the support strips. 


48640 Detection of fuel pin leakage. Worlton, D.C.; Robinson, 
— = Exxon Nuclear Co., Inc.). Canadian Patent 994,014. 27 Jul 

Available from Supply and Services Canada, Publishing 
Center, Ottawa. 

It has been found that fuel yp leakage can be rapidly deter- 
mined without removing the fuel pin from the reactor core by 
measuring the vibrational characteristics of a flexible means located 
in a specially constructed upper end cap assembly. 


48641 Heat transfer burnout in tube-type fuel elements of nuclear 
power reactors. Subbotin, V.; Alexeev, G.; Peskov, O.; Sapankevic, 
A. Veda Tech. SSSR; 4: No. 4, 31-35(Aug 1976). (In Czech). 

The conditions are formulated under which the results of the 
experimental research of the boiling. water heat transfer burnout 
carried out on models may be applied to fuel elements of nuclear 
reactors. Experimental material providing data on the heat transfer 
burnout was expanded by the results of measurements of the uneven 
(cosine) ——— distribution of heat sources. The results of the 
effects of helical fins or wires on heat transfer burnout are presented. 


48642 Coolant mixing vanes. Pugh, R.A.; Sofer, G.A.; Leach, 
po = Exxon Nuclear Co., Inc.). Canadian Patent 994,928. 10 Aug 
. 12p. 

Available from Supply and Services Canada, Publishing 
Center, Ottawa. 

A fuel assembly is described with coolant deflecting vanes 
which effect a vortex shaped coolant flow pattern. When assembled 
into a core, said fuel assemblies provide improved heat transfer and 
lower temperature gradients between all regions of the reactor core. 


48643 Pressurized fuel elements for nuclear reactors. Wehrli, 
H.A. III; DeMario, E.E.; Hovanec, T.R. (to Westinghouse Electric 
Corp.). Canadian Patent 998,189. 5 Oct 1976. 12p. 

Available from Supply and Services Canada, Publishing 
Center, Ottawa. 

An internally pressurized hermetically clad fuel element for a 
nuclear reactor having a sealed collapsible capsule within the fuel 
element plenum is described. The capsule is controllably collapsed 
with increases in plenum pressure to maintain the pressure substan- 
tially constant throughout its operating life. 


48644 Nuclear fuel cycle. Pt. 2. Fuel element manufacture. 
Doran, J. (British Nuclear Fuels Ltd., Springfields). Arch. Ener- 
giewirtsch.; 30: No. 12, 1101-1110(Dec 1976). (In German). 

3 figs. Translated from English. Also published in J. Inst. Fuel 
(Sep 1976) v. 49 p. 130-135. 

Nuclear fuels are manufactured in England in the Springfield 
e of British Nuclear Fuel Ltd.; this is an undertaking which was 
founded by the British Atomic Energy Commission in 1971. The 
conversion of the uranium ore concentrate into uranium tetrafluoride 
and the further conversion of this substance either into the metal- 
coated uranium in Magnox’, for the nuclear fuel manufacture for the 
British gas-cooled reactors or into uranium hexafluoride for the 
enrichment of the fissionable U*** isotope in the Capenhurst plant of 


ERA VOL. 2, NO. 20 


the above-mentioned undertaking is described in detail in the report. 
Furthermore, a few details as to the reconversion of this enriched 
isotope UFe to uranium dioxide is described, as well as the produc- 
tion of pellets encapsuled in tube-shaped containers of either stainless 
steel or Zircaloy, which are used as fuel elements for the Mark II 
AGR or as fuel for the advanced gas or water-cooled reactors. 


48645 Instrument for measuring fuel cladding strain. Billeter, 
T.R. (Westinghouse-Hanford Co., Richland, WA). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 678-682(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The design and operational characteristics of a microwave 
frequency instrument capable of measuring strain of internally pres- 
surized nuclear fuel —- described. Intended for use during 
the characterization of mechanical properties of advanced cladding 
alloys, the instrument should yield continuous strain measurements 
for in-core tests.Tests in a laboratory oven at 1000°F indicate the 
method permits strain resolution of several microinches, and accu- 
rately measures inelastic strain. Strain measurement errors attribut- 
able to physical separation of the sensor and specimen are eliminated 
by design of the two elements as an integral unit. 


48646 Role of the AEA Springfields Laboratories. Locke, D.H. 
(UKAEA Reactor Group, Springfields). Atom (London); No. 245, 
38-47(Mar 1977). 

This paper describes the history and work of the UKAEA 
Springfields Laboratories over 25 years of operation. Fuel element 
development and testing has been and still is its main task, and the 
history of this is summarized. The factors required in the establish- 
ment of a fuel element development programme are considered, and 
a photograph is shown of fuel elements developed during 1950 to 
1976 for various reactor systems. Computer models have been de- 
vised for mathematically predicting fuel element behaviour in ser- 
vice. Methods of testing materials are described. The testing of 
materials under reactor accident conditions has become a vital part 
of the latest fuel development programmes. The basis of manufactur- 
ing and inspection techniques are described. The various laboratory 
groups are shown in tabulated form. International collaborative 

rogrammes are mentioned. Photographs of loops for water reactor 
uel testing and for gas-cooled reactor fuel testing are included. 
Finally, whilst the primary role of the Laboratory remains in the 
improvement of nuclear fuel opens and the reduction of 
manufacturing costs, in aid of the national nuclear power pro- 
gramme, the available skills and facilities are also pow Sh por to 
product and process development in many engineering indus- 
tries. 


CONTROL SYSTEMS 


48647 (CRBRP-GEFR— 14040) DYNALSS: a computer code to 
analyze the response of a control rod with hydraulic scram-assist. 
Lipps, A.J. (General Electric Co., Sunnyvale, Calif. (USA). Fast 
Breeder Reactor Dert.). x. 1977. Contract EY-76-C-15-0003;EY- 


76-C-15-2395. 42p. Dep. S, PC A03/MF AOl. 

This code was written to compute the hydrodynamic scram 
response of the control rod. The pressures in the high and low 
pressure plenums and above the assembly are specified as a function 
of time and represent the boundary conditions on the control rod. 
The code computes the steady-state flow and pressure distributions 
prior to scram. During the scram, the code calculates flows, pres- 
sures, velocity, and displacement as a function of time. 


48648 (HEDL-TME—77-31) Control rod drive mechanism 
stator loss of coolant test. Besel, L.; Ibatuan, R. (Hanford Engineer- 
ing Development Lab., Richland, Wash. (USA)). Apr 1977. Con- 
tract EY-76-C-14-2170. 32p. Dep. NTIS, PC A03/MF AOI. 

This report documents the stator loss of coolant test conduct- 
ed at HEDL on the lead unit Control Rod Drive Mechanism 
(CRDM) in February, 1977. The purpose of the test was to demon- 
strate scram capability of the CRDM with an uncooled stator and to 
obtain a time versus temperature curve of an uncooled stator under 
power. Brief descriptions of the test, hardware used, and results 
obtained are presented in the report. The test demonstrated that the 
CRDM could be successfully scrammed with no anomalies in both 
the two-phase and three-phase stator winding hold conditions after 
the respective equilibrium stator temperatures had been obtained 
with no stator coolant. 


48649 (NEDO—21231) Banked position withdrawal 

Paone, C.J. (General Electric Co., San Jose, Calif. (USA). Boili 

a Reactor Systems Dept.). Jan 1977. vp. Electric Co., San Jose, 
A. 


This report describes a revised method for developing control 
rod withdrawal sequences, the primary p of which is to 
mitigate the or) age of the control rod drop accident (CRDA 
in the startup and low power (less than 20 percent of rated power 
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operating ranges of a boiling water reactor. This new withdrawal 
sequence will be referred to as the banked position withdrawal 
sequence (BPWS). The ability of the BPWS to reduce control rod 
reactivity worth and thus mitigate the consequences of a control rod 
drop accident was analyzed for a number of core designs and 
exposures. Calculations were also performed to determine the effect 
of the BPWS on scram reactivity, the effect of ino le control 
rods on the BPWS, and compatibility of the BPWS with other 
reactor systems. 


= (WCAP—8892-A) Westinghouse — series Process Con- 
trol System noise tests. Siroky, R.M.; Marasco, F.W. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA)). Jun 1977. 448p. Electric 
Corp., Pittsburgh, PA. 
The test program for the Westinghouse 7300 Series process 
control system is described. The tests included static noise, magnetic 
noise, cross talk noise, random noise, and a 5 kV antenna test. 


Safety rod driving device. Jodoi, T.; Takakusa; 5 Saka- 
puch MS. (to Hitachi Ltd.). Japanese Patent 1975-29 OAL 17 Jul 
973. *R. Oar. 
method is ribed to decrease negative acceleration of 
safety a at the final movement in dropping motion of safety rod, 
by a b mechanism of dash ram and dash pot with plural 
penetrating holes in the wall of the dash pot. When the das 
dashes into the dash pot, the coolant in the dash pot is pushed off 
through the gap between the dash ram and dash pot and through 
penetrating holes, ey successively each penetrating holes from 
top to bottom, causing the decrease of coolant drainage to outside of 
the dash pot. In the described motion, the kinetic energy of the 
safety rod with dash ram is absorbed into the buffing mechanism 
which comprises the plunger and spring. 


48652 Control rod. Tonegawa, K.; Nagai, Y. (to Hitachi Ltd). 
Japanese Patent 1976-71,490/A/. 16 Dec 1974. p. B, n Japanese). 

Blade sheaths receiving therein absorber are mounted 
crosswise on a core materials, each blade sheath having an axial 
elongated through-hole formed therein and a slit Reetter at the tip 
thereof. That is, bending load and torsional load applied to the 
— rod may be released by the provision of the through-holes 
an ts. 


48653 Device for controlling distribution of flow rate of coolant 
in a nuclear reactor. Maruyama, H.; Uchigawa, S. (to Hitachi Ltd). 
Japanese Patent 1976-71 "493/A/. 18 Dec 1974. 3p. (In Japanese). 

To control the flow rate of coolant in a fuel assembly for a 
Hee ma agama reactor thereby controlling output  distri- 
bution of a core, an external cylinder provided with an opening for 
introducing a coolant in the side thereof is connected to a lower 
portion of one or more fuel assemblies, and the external cylinder is 
internally provided with a rotatable internal rotary cylinder formed 
with an opening in the side thereof. The internal rotary cylinder may 
be rotated to vary an area of an inlet of the coolant thereby 
controlling the flow rate of coolant flown into the fuel assemblies. 


48654 Nuclear reactor. Nakamura, S.; Ozawa, M. (to Hitachi 
=n Japanese Patent 1976-72,893/A/. 20 Dec 1974. 4p. (In Japa- 
nese). 
A reactor is described in which steam may be injected into a 
core bypass region, whereby even if a situation of incapability 
a control rod poe | occur, output of the reactor could be 
red Steam introduced through a main steam pipe may be 
compressed by a compressor to forcibly inject steam into the bypass 
region from the bottom of the core through inlet pipe. 


48655 Method and apparatus for stopping nuclear reactor. Sa- 
kurai, M. (to Hitachi Ltd.). Japanese Patent 1976-72, $94/A/, 20 20 Dec 
1974. 7p. (In Japanese). 

A method is described to safely attain shut-down of a nuclear 
reactor even when control rods are not inserted into the core of the 
reactor and the shut-down of the reactor is incomplete. After operat- 
ing the control rods in accordance with a scram signal, the signal 
from an output detector is discriminated by an output discriminator, 
and a passage for a liquid me is opened to allow the liquid poison 
to be poured from a liquid poison container through the passage into 
the core of the reactor when the output of the reactor exceeds the 
predetermined value. 


48656 Control rods. Akimoto, S. (to Hitachi Ltd). Japanese 
Patent 1976-75,893/A/. 27 Dec 1974. 3p. (In Japanese). 
Object: To extend the life of a control rod by uniformalizing 
ressure on the inner and outer side of a thin tube, said pressure 
ting from helium gs | produced from boron generated by ab- 
omy of neutrons. Structure: A plurality of neutron absorbant 
tubes arranged parallel to one another in the direction of insertion 
are connect to one another such that the gas can flow through them. 


48657 Control rod for BWR. Madokoro, M.; Saito, T. (to Hita- 
chi Ltd). Japanese Patent 1976-79,896/A/. 8 Jan 1975. 3p. (In 
Japanese). 


NUCLEAR REACTOR TECHNOLOGY 


The lower part of a control rod body is connected 

ling to a control rod dri mechanism, when an 
onl to draw out the control it will immediately move 
wardly. However, when an upper neutron absorber, which is 
vided with a buffer bucket, is moved, cooling water en 
cooling water inlet to create turbulence within the buc 
— resistance increases so that this portion is slowly 
moved along the guide. This enables output variation speed of the 
fuel assemblies adjacent the control rod to decrease. At the time of 
insertion, the buffer bucket, of which section is smooth in 
= ~ cia maintain its function without possible engagement 
wit! 


48658 Apparatus for controlling reactor output. Kai, T. (to Hita- 
chi Ltd). Japanese Patent 1976-81,293/A/. 10 Jan 1975. 4p. (In 
—_——_ 
Object: To enable complete automatic output control without 
producing undesirable scram. Structure: A distributer is provided, in 
which output in a circuit for ob output corresponding to 1/4 
(output allotment ratio in four re; output of a reactor 
is compared by a comparator with output of an output setting unit in 
each region to distribute a deviation een to each region. 
The distributer comprises a contact, which is closed (ON) when 
automatic control is excluded, and an operational ampli for 
distributing the deviation. The contact and the amplifier are opened 
(OFF) when all of automatic control circuits are.in a normal 
condition and are excluded from the control circuit. However, when 
the automatic control circuit in any one of four regions is excluded 
and is switched to manual control, a certain contact is closed (ON) 
and — of the operational amplifier is distributed to 1/3. Accord- 
ingly, the deviation from a set value obtained in the region in an 
uncontrolled condition resulted from exclusion from automatic con- 
trol is alloted and corrected in the region contributed to other 
automatic controls, and as a consequence, undesirable scram does 
not occur. 
48659 Apparatus for simulating a reactor core. Yokomizo, O.; 
Kiguchi, T.; Motoda, H.; Takeda, R. (to Hitachi “eee Japanese 
Patent 1976-81,294/A/. 13 Jan 1975. 3p. (In Japanese 

An operator operates an information in Boe od oo to ba ng 
information. This input information is conve by the input 
mation converter into a form used in a reactor core simulation 
counter. The reactor core simulation counter simulates a state of the 
core to the input information converted, and outputs it as an output 
information. An — information converter converts output i 
mation into a form that may be displayed as an image and ceds it to 
the image control. The operator may correct the input information 
while viewing the output information displayed on the image display 
to immediately perform succeeding calculation. 


48660 Device for discharging drain in a control rod driving 
apparatus. Ikeda, T.; Ikuta, T.; Yoshida, T.; Tsukahara, K. (to 
Hitachi Ltd). Japanese Patent 1976-82,891/A/. 17 Jan 1975. 3p. (In 


Japan 

~ To efficiently and safely collect and discharge drain 
by a simple construction in which a drain cover and a drain tank in a 
control rod driving apparatus are integrally formed, and an over- 
hauling wrench of said ap — and a drain hose are mounted on 
the drain tank. Structure: When a mounting bolt is —— by a 
torque wrench so as to be removed from a flange surface of the 
control rod driving apparatus in a nuclear reactor, axial movement 
of said apparatus is absorbed by a spring so that drain containing a 
radioactive material is discharged into a drain tank thro’ the 
flange surface of said apparatus and is then guided into a collecting 
tank through a drain hose. 


48661 Output control device in a nuclear reactor. Kimura, M.; 
Soejima, H. (to Hitachi Ltd). Japanese Patent 1976-82,890/A/. 17 
Jan 1975. 3p. (In Japanese). 

Object: To provide an output control device in which a -_ 
abnormal signal required to secure safety of the — is inpu' 
run-back signal to an output control system in the reactor jee por 
matically run-back atomic power output to a safe value, thereb 
performing automatic output control of the reactor harmonious wi 
other instruments. Structure: A feed water flow rate run back signal 
detected by a flow rate oscillator and converted in signal b ” 
operator is compared and selected by a low input selector wii 
output setting signal from a terminal of an output setting unit ‘and is is 
further com by a comparator with an actual reactor output to 
produce a deviation therebetween, whereby a control unit is actu- 
ated to vary output of the reactor through an operating unit and 
reactor output detected by a neutron flux detector is inputted to the 
Po gg 


Surveillance apparatus in an atomic power al 

ek, X tn fees “a Japanese Patent 1976-82, DEVAL 17 
n Ja 

hod is described to quickly and simply anticipate a load 

omni ca a load-dispatching office thereby enhancing perfor- 
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mance of system application. When a demand signal for purpose of 
calculating a load responsing ability of an atomic power plant in 
response to load demand is generated, calculated values of xenon 
density of a real time simulator and other calculated values are held 
in a hold circuit. Then, the high-speed simulator anticipates change 
in xenon density with the output thus obtained and other values 
being the initial values to add the amount in change or recirculation 
flow rate from a xenon flow rate conversion station and an output 
flow rate conversion station, whereby a condition monitoring station 
monitors if the weer ys between the recirculation flow rate value 
and the load demand fulfils the safety operating conditions, the result 
of which is indicated at a display station. 


48663 Optimal control of a boiling water nuclear reactor. Girij 
Shankar, P.V.; Srikantiah, G.; Pai, M.A. (Indian Inst. of Tech., 
coe Ann. Nucl. Energy; 3: No. 11, p. 531-538(1976). 

pplication of optimal control to a boiling water nuclear 
reactor is considered. The optimal control problem of a linearized 
model of a reactor is treated as a regulator problem and feedback 
control laws are derived to drive the system to steady state in the 
presence of disturbances. The weighting matrices in the performance 
index of the regulator problem are suitably changed to yield accept- 
able closed-loop responses for specific disturbances. The distur- 
bances considered are (i) impulse change in temperature of water at 
inlet to plenum chamber and (ii) step change in throttle valve area. 
Then the feedback control laws are implemented on the nonlinear 
model to illustrate their effectiveness both for large and small 
disturbances. 


48664 Synthesis of digital control systems for nuclear 
(2). Synthesis of closed-loop control system. Oguri, K.; Ebizuka, Y. 
(Tokyo Inst. of Tech. (Japan)). J. Nucl. Sci. Technol. (Tokyo); 13: No. 
6, 286-303(Jun 1976). 

The purpose of this paper is to elaborate a closed-loop digital 
control system to regulate a reactor during commanded changes of 
power level, making use of the optimal control and trajectories 
derived in the previous paper. Simple application of this optimal 
control scheme alone would not permit satisfactory control of the 
reactor, on account of various external disturbances that would 
affect the control in actual practice. This difficulty has been over- 
come by linearizing the system equations around the optimal control 
and trajectories derived as above, and thereto applying modern 
control theory. The feedback control system is first examined for a 
case where all requisite state variables are accessible. Then for the 
case where not all state variables are thus accessible, a method is 
devised for estimating the inaccessible variables. The estimates are 
obtained by detecting the accessible state variables a given number 
of times during each control stage, using the generalized inverse. A 
closed-loop system is constituted by incorporating this method of 
estimation into the feedback circuit. The resulting system is shown to 
provide amply satisfactory performance in terms of response time 
and the accuracy. 


48665 Stability of apower reactor with multiple transport lags 
and nonlinear characteristics of controller. Takano, M.; Ogawa, Y. 
(Hokkaido Univ., Sapporo (Japan). Faculty of Engineering). J. Nucl. 
Sci. Technol. (Tokyo); 13: No. 8, 432-441(Au 1976), 

The stability of a power reactor with multiple transport lags 
and nonlinear characteristics embodied in the controller is analyzed 
by parameter plane method. The analysis covers two reactor models: 
(a) A rather simple model, symbolically representing the features of 
a nonlinear controller, one transport lag and the reactor with tem- 
perature feedback, and (b) A more realistic model depicting a 
practical chemical fine-control reactor system characterized by mul- 
tiple transport lags and mixing effect associated with the chemical 
fluid, the nonlinear characteristics of chemical injection valves, and 
the spatial distribution of poison inside the reactor, as well as the 
reactor temperature feedback. These analyses yield much useful 
information about the stability of both systems, such as the condi- 
tions of reactor stability and of the occurrences of limit cycles, as 
well as the aspects of discontinuous change of the limit cycle 
yar we Use of this Faye poe plane method will greatly simplify 
evaluation of the stability of even a fairly complex reactor control 
— that depends not only on the system eters but also on 
~ aaa controller characteristics and initial input signal ampli- 
tude. 


48666 Estimation of multiple control rod worth with strong inter- 
action effect in large fast reactors. Mitani, H. (Japan Atomic Energ: 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment). if 
Nucl. Sci. Technol. (Tokyo); 13: No. 9, 517-520(Sep 1976). 

Published in summary form only. 


48667 Bottom actuated reactor control system. Bevilacqua, F.; 
Dietrich, J.R.; Flinn, W.S.; Groves, M.D.; West, J.A. (to Comtbus- 
tion Engi ing, Inc.). Canadian Patent 998,477. 12 Oct 1976. 22p. 

vailable from Supply and Services Canada, Publishing 
Center, Ottawa. 
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The control system described consists of a comparatively 
large number of low worth absorber elements associated with indi- 
vidual hydraulic actuator assemblies. Advantages claimed are re- 
duced axial distortions, reduced — requirements and a clean 
reactor head, prevention of control blow-out, and a simplified 
power scram mode of operation. 


48668 Reactor and station control. J. Inst. Nucl. Eng.; 18: No. 1, 
4-10, 31(Jan 1977). . 
The of instrumentation and control equipment used in 
Canadian nuclear power fms and the CAND wer plant in 
particular, are described. Headings include - general B nev consider- 
ations, reactor control characteristics, measurement techniques, con- 
trol devices, reactor safety shutdown, digital computer control, and 
control services. 


48669 Neutron detectors for reactor control. Mobbs, D.J. 
(Twentieth Century Electronics Ltd., Croydon (UK)). J. Inst. Nucl. 
Eng.; 18: No. 1, 16-25(Jan 1977). 

A description of the following types of neutron detectors 
used in reactor control is given - pulse detectors based on the 
1°B(na)"Li reactions, BF; proportional counters, boron-lined pro- 
a counters, pulse fission chambers, boron ion chambers, and 

fission chambers. 


48670 Fault tolerant, multiplexed control rod position detection 
and indication system for nuclear power plants. Dufek, W.L. (Wes- 
tinghouse Electric Corp., Hunt Valley, MD); Jelovich, J.J.; Neuner, 
J.A. IEEE Trans. Nucl. Sci; NS-24: No. 1, 687-691(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The majority of Westinghouse nuclear plants placed in ser- 
vice thus far have incorporated a Rod Position Indication system 
based upon an analog design philosophy. This system, while meeting 
all functional and accuracy requirements, has proven somewhat 
cumbersome, particularly in the area of initial field calibration and 
maintenance. This pe describes a new Digital Rod Position 
Indication system (DRPI) developed for use with pressurized water 
reactors. The system is based upon a digital design philosophy and 
meets all previous design constraints and environmental require- 
ments. Further, fault tolerance, improved accuracy, interference 
from. adjacent rods and the elimination of adjustments and calibra- 
tion has been provided. 


48671 Impact of microprocessors on the power industry (a philo- 
sophical overview). Roberts, R.C.; Scott, H.D. (Babcock and Wilcox 
Co., Lynchburg, VA). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 761- 
765(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

se moter are being incorporated in many systems and 
subsystems ughout the power industry. On the system level, 
they will function in roles similar to their process computer forerun- 
ners. The trend toward distributed processing increases due to 
economic and reliability factors. In many instrument subsystems the 
“microprocessor” will perform a function and be transparent to the 
user. Their characteristics such as complexity, accuracy, maintaina- 
bility, reliability, and obsolescence will be discussed. The anticipated 
impact on the user will be presented with attention given to a 
a personnel, and support equipment requirements. 
influence of these characteristics on the development of new prod- 
ucts for nuclear power plant applications will also be discussed with 
examples of current applications where possible. 


48672 Computer utilization for the advanced control concept for 
TVA’s proposed Yellow Creek Nuclear Plant. Brickey, M.C. (Tennes- 
see Valley Authority, Knoxville, TN); Brown, W.M. JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 788-794(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A computer-based systems design is presented in which state 
of the art technology is used to enhance plant operability and 
availability. This paper presents the design goals of the Advanced 
Control t and discusses the specific computer implementation 
in the areas of remote data acquisition, essential alarm and display 
systems, supervisory systems, and reactor protection systems. Design 
techniques used to achieve high equipment availability, tor 
interface enhancement, flexibility and maintainability are ‘ 


48673 Reactivity worths of annular control rods in a pressure- 
tube-type heavy water lattice. Ueda, M.; Matsumoto, M.; 3 
(Power React and Nucl Fuel Dev Corp, Tokyo, Jpn). Nucl. Sci. 
Eng.; 62: No. 3, 559-570(Mar 1977). 

The control rod effect has been experimentally studied in the 
Deuterium Critical Assembly (DCA) by using annular absorbers that 
simulate control rods of the FUGEN reactor, a prototype heavy- 
water-moderated, boiling-light-water-cooled, seg ym tr re- 
actor. The DCA cores for this experiment are of the 1.2%- 
235$U-enriched UO$sub 2$ lattices, and consist of 28-pin fuel clus- 
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ters arranged in a square array of 22.5-cm lattice pitch. The experi- 
ment has been carried out with various control rod patterns and with 
varying coolant void fraction. Experimental results were analyzed 
by the ‘absorption area method.’ The calculated reactivity worth 
agreed with the experiment within a or minus$10%. The results 
were also analyzed by the ‘logarithmic derivative method.’ This 
method more poorly predicted the worths, but described better the 
flux shape around the rods. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 49742, 49746, 50010, 50026, 
50097, 50098, 50099 


48674 (ANL/ES—57) Nuclear Energy Center: upper St. Law- 
rence region. Part I, Siting. Part II. Fort Drum surrogate site, 
description and impact assessment. Part III. Dispersed sites impact 
assessment and comparison with the NEC. Merry, P.A.; Luner, C.; 
Hong, S.W.; Canham, H.O.; Boggs, J.F.; McCool, T.P. (Argonne 
National Lab., Ill. (USA); State Univ. of New York, Syracuse 
(USA). Coll. of Environmental Science and Forestry). Dec 1976. 
Contract W-31-109-ENG-38. 385p. Dep. NTIS, PC A17/MF AOI. 

This report is one of many ee documents used by the 
Nuclear Regulatory commission in the preparation of the Nuclear 
Energy Center Site Survey (NECSS) mandated by Congress. While 
the overall study focuses on the feasibility and practicability of 
nuclear energy centers (NECs), this report is directed towards 
choosing a suitable surrogate site in the upper St. Lawrence region 
of New York State, assessing the probable impacts associated with 
construction and operation of the NEC, and comparing these im- 
pacts with those associated with small dispersed nuclear power 
Stations. The upper St. Lawrence region is surveyed to identify a 
specific site that might be suitable for a surrogate NEC. Several 
assumptions about the basic design of an NEC are delineated, and a 
general overview of the characteristics of the region is given. The 
Fort Drum Military Reservation is chosen as a suitable surrogate 
site. Fort Drum and the surrounding area are described in terms of 
land use and population patterns, terrestrial and aquatic ecology, 
water use and quality, meteorology, institutional framework, and 
socioeconomic structure. The impacts associated with NEC devel- 


opment are assessed. Then the impacts associated with smaller 
dispersed nuclear power stations located throughout New York 
State are assessed and compared with the impacts associated with 
the NEC. Finally, the impacts due to development of the transmis- 
sion line networks associated with the NEC and with the dispersed 
power stations are assessed and compared. 


48675 (ORNL/NUREG/TM—69(Vol.1)) Critical evaluation of 
the nonradiological environmental technical specifications. 
description, summary, and recommendations. Vol. 1. Adams, S.M.; 
Cunningham, P.A.; Gray, D.D.; Kumar, K.D.; Witten, A.J. (Oak 
Ridge National Lab., Tenn. (USA)). 10 Aug 1976. Contract W-7405- 
ENG-26;NRC-INA-40-550-75. 57p. Dep. NTIS, PC A04/MF AO0O1. 

A comprehensive study of the data collected as part of the 
environmental Technical Specifications Berg for eight nuclear 
power plants was conducted for the Office of Nuclear Regulatory 
Research of the U.S. Nuclear Regulatory commission. This report 
includes a summary of the screening phase in which the adequacy of 
the hydrothermal and ecological monitoring data for each plant 
were evaluated, and the summary and recommendations resulting 
from a detailed examination of the three nuclear power plants 
selected in the initial screening. 


48676 (ORNL/TM—5801) Citizens’ views. about the proposed 
Hartsville Nuclear Power Plant: a survey of residents’ perceptions in 
August 1975. Sundstrom, E.D.; Costomiris, L.J.; DeVault, R.C.; 
Dowell, D.A.; Lounsbury, J.W.; Mattingly, T.J. Jr.; Passino, E.M.; 
Peelle, E. (Oak Ridge National Lab., Tenn. (USA)). May 1977. 
Contract W-7405-ENG-26. 87p. Dep. NTIS, PC A0OS5/MF AOl1. 

This report describes the results of a survey conducted in 
August 1975 among a group of residents of Hartsville and Trousdale 
County, Tennessee, regarding their views about the nuclear power 
plant the Tennessee Valley Authority is constructing five miles 
outside of Hartsville. As part of a longitudinal study of the social 
impacts of the nuclear facility, the survey was conducted during the 
planning and pre-licensing phase of the project to address two 
questions: (1) What factors are related to favorable or unfavorable 
attitudes toward the nuclear plant. (2) How do residents of Harts- 
ville perceive their quality of life, and how have their perceptions 
changed since an earlier survey in January 1975. A panel of 288 
residents interviewed in January 1975 was reinterviewed in August 
1975. Questions concerned perceptions of the quality of life in 
Hartsville, knowledge and sources of information about the pro- 
posed nuclear plant, expectations regarding its effects on the commu- 
nity, and attitudes toward the plant and related issues. Responses are 
presented. 


NUCLEAR REACTOR TECHNOLOGY 


SITING 
REFER ALSO TO CITATION(S) 49793 


48677 Risk-benefit evaluation of nuclear power plant siting. Mict- 
tinen, J.; Savolainen, I.; Silvennoinen, P. (Valtion Teknillinen Tutki- 
muskeskus, Helsinki (Finland)). Ann. Nucl. Energy; 3: No. 11, p. 489- 
500(1976). 

An assessment scheme is described for the risk-benefit analy- 
ses of nuclear power versus conventional alternatives. Given the 
siting parameters for the proposed nuclear plant an economic com- 
parison is made with the most advan us —— convention- 
al production scenario. The economic it is ined from the 
differential discounted annual energy procurement cost as a function 
of the real interest rate and amortization time. The risk analysis 
encompasses the following factors: radiation risks in normal oper- 
ation, reactor accident hazards and economic risks, atmospheric 
pollutants from the conventional power plants, and fuel transporta- 
tion. The hazards are first considered in terms of probabilistic dose 
distributions. In the second stage risk components are converted to a 
compatible form where excess mortality is used as the risk indicator. 
Practical calculations are performed for the power production alter- 
natives of Helsinki where district heat would be extracted from the 
nuclear power plant. At the real interest rate of 10% and amortiza- 
tion time of 20 yr the 1000 MW(e) nuclear option is found to be 
Pound9.1 m per yr more economic than the optimal conventional 
scenario. Simultaneously the nuclear alternative is estimated to 
reduce excess mortality by 2 to 5 fatal injuries annually. 


48678 Quantitative comparison of the nuclear power plant sites in 
the United Kingdom. Shaw, J.; Sina, A.M. (Queen Mary Coll., 
London (UK). t. of Nuclear Engineering). Ann. Nucl. Energy; 3: 
No. 11, p. 501-513(1976). 

A probabilistic method is described for a comparison of 
nuclear power plant sites in the United Kingdom, which evaluates 
quantitatively the sites in terms of favourability, by taking into 
account the real term meteorological conditions, i.e. wind direction, 
wind speed, and stability distributions, and also the population 
distribution around the cities. A ‘site safety quality factor’ is obtained 
for each site and is used to compare the favourability of each site 
with respect to releases of radioactivity. The quality factor corre- 
sponds to the average number of persons that would be exposed to 
the specified relative concentration averaged over all weather condi- 
tions. The sites compared are Berkeley, Bradwell, Dungeness, Hart- 
lepool, Heysham, Oldbury, Sizewell, and Wylfa. 


RADIOACTIVE EFFLUENTS 


48679 Some problems of standardization on monitoring of ioniz- 
ing radiation around power reactor site. Katsurayama, K. (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). Nippon 
Genshiryoku Gakkaishi; 18: No. 6, 346-355(Jun 1976). (In Japanese). 

Radiation eo have had as an object: (1) 
Detectable sensitivity, (2) Energy dependences, (3) Direction char- 
acteristics, (4) Stability and durability for all weather, (5) Tempera- 
ture and atmospheric dependences. The sensitivity of radiation moni- 
tor has been enough to detect the dose limit (500 mrem/yr) and 
irregular effluent releases. But recently, there was necessary more 
than low level sensitivity to be "as low as a or the 
recomendation of the ICRP. The Japan Atomic Energy Commission 
was decided that "dose objectives in environment of light water 
power reactor” conform to the report of the committee on environ- 
ment and safety. Thus, the object of environmental radiation moiii- 
toring includes as low as practicable”. Numerical values for the 
"dose objectives” are 5 mrem/yr (total body) and 15 mrem/yr 
(thyroid) received from both radioactive gaseous and liquid effluents 
by an individual in the critical —. That is about 0.5 uR/hr, 
smaller than the deviation of natural radiation background. This 
report describes technical standardization for measurement of low 
level radiation in environment. 


48680 Method for determining the tritium activity in the exhaust 
gases from nuclear power stations. Durcak, H. (Kernkraftwerk RWE- 
Bayernwerk G.m.b.H., we ye oe (Germany, 
F.R.)). At. Strom; 22: No. 6, 144-145(Nov 1976). (In German). 

3 figs.; 4 refs. 

Every nuclear power station has official regulations on the 
checking of exhaust gases for radioactive fission radioactive 
aerosols, and radioactive iodine. Since tritium is found only in the 
atmospheric moisture, obtaining a representative water sample from 
the exhaust gases is not easy. Various sampling methods are possible. 
The author describes a —— method which makes use of the 
affinity of concentrated sulphuric acid for water. The quantity 
sampled must be further processed in the laboratory. The measured 
tritium values are satisfactorily reproducible. 


48681 Predicted and measured exposures from *'Ar released to 
the atmosphere by a heavy water research reactor. Hsia, D.Y. (Insti- 
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tute of Nuclear Energy Research, are (Taiwan)); Chen, T.K. 
Health Phys.; 31: No. 6, 505-51 1976). 

dose around the Taiwan Research Reactor (TRR) due 
to an accumulated cloud of *‘Ar was estimated by both theoretical 
and experimental methods. In this study, four special considerations 
were included in the calculations in order to produce accurate 
quarterly dose estimates. First, a precise calculation was carried out 
to obtain upwind, downwind and crosswind dose distributions under 
different weather conditions. Second, the “Ar dose distributions 
were weighted not only by the joint frequency of occurrence of 
wind speed, wind direction and stability but also by the reactor 
operating power level. Third, in addition to the downwind dose 
distributions, the crosswind dose distributions were taken into ac- 
count to estimate the dose received by the receptor. Fourth, for a 
receptor located within 500 m of the reactor stack, the upwind 
exposure was taken into account. Five groups of accumulated dose 
data were obtained for five consecutive quarters at each of the 
dosimetry stations. The stations ranged in location from about 100 to 
1200 m from the reactor stack. Except for those data within 100 m of 
je | stack, the calculated values are within +- 26% of the measured 
values. 


48682 Facilities for conditioning radioactive noble gases produced 
by nuclear power reactors in West Castellani, F.F.; Curzio, 
G.G.; Gentili, A.F.; Lombardi, R.G. (Pisa Univ. (Italy). Istituto di 
ees ee . Kerntechnik; 19: No. 1, 14-15(Jan 1977). 

.; 2 refs. 

The problems related to the release of radioactive noble gases 
for the different types of nuclear reactors are briefly exposed. A list 
of the facilities employed in West Europe for the treatment of these 
gases is presented and discussed. 


for keeping the environment of 

plants activity. Schiller, H. (Linde A.G., 
Hoellriegelskreuth/Muenchen (Germany, F.R.). Werksgruppe Tief- 
temperatur und Verfahrenstechnik). Kerntechnik; 19: No. 1, 16- 
20(Jan 1977). (In English, German). 

1 tab.; with refs. 

The — processes in gas treatment steps for the decon- 
tamination of circuit or off streams are described and their 
practicability is evaluated. Examples of the effectiveness of gas 
separation plants for keeping the environment within and without 
nuclear plants free from harmful gas-borne activity are presented. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 48499, 48648, 48707, 48708, 
48709, 48710, 48711, 48712, 48721, 48722, 48753, 48813 


48684 (ANL/EBR—097) Advance planning for the experimental 
complement in EBR-II core loadings. Cutforth, D.C.; Schorzman, 
L.W. (Argonne National Lab., Ill. (USA)). Feb 1977. Contract W- 
31-109-ENG-38. 3ip. . 

Projected demands on EBR-II irradiation space and irradia- 
tion environment indicate that efficient planning will be required to 
meet the objectives of ERDA, the experimenters, and EBR-II Oper- 
ations. This report outlines the methods that have been developed 
for advance planning for EBR-II core loadings. The various items 
which affect future reactor loadings are discussed, and the tech- 
niques which are used to integrate the requests and constraints into 
the loadings are described. 


48685 (CONF-770507—2) LMFBR transducer performance in 
SLSF tests P1 and P2. English, J.J.; Anderson, T.T.; Kuzay, T.M.; 
Wilson, R.E.; Pedersen, D.R.; Kaiser, W.C.; Klingler, W.B. (Ar- 
“+ National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 
3p. . NTIS, PC A02/MF AO1. 
rom 23. ISA symposium and conference; Las Vegas, 
Nevada, United States of America (USA) (1 May 1977). 

The reliability and problem areas of cpltamdameneed ther- 
mocouples, pressure ucers and flowmeters are presented for 
experiments P1 and P2 of the Sodium Loop Safety Facility (SLSF). 
The SLSF is a doubly-contained sodium loop situated in a core 

ition of the Engineering Test Reactor at the Idaho National 
ngineering Laboratory. 


48686 (HEDL-TI—76034-17) Final stress analysis report of six 
pees egetiestion pipe claup exseuilize foe Fest Pius Test Fesiiliy. 
agner, S.E. (Hanford eer bere 9 Lab., Richland, 
Wash. (USA)). 1975. Contract EY-76-C-14-2170. 46p. . 
urpose of this report is to describe the design analyses 
performed for six (6) special application pipe clamps (piping sup- 
ports) for the Fast Flux Test Facility, and to present the ts and 
conclusions of the analyses. The clamp oy ate evaluated on the 
basis of stresses resulting from dead weight thermal expansion 
loads, and seismic loads. The results are summarized, and the clamp 
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designs are found to be acceptable and in accordance with ASME 
Code, Section III. The piping stresses shown are the result of clamp 
load only, and should be included in the stress analyses of the 
corresponding piping systems. 


48687 (HEDL-TME—76-37) Core engineering technical 
gress report, July, August, September 1976. Peterson, R.E. ‘ord 
Engineering Development Lab., Richland, Wash. (USA)). May 
1976. Contract EY.76-C-14-2170. 8Ip.. 

Progress in FFTF-related work is reported in the areas of 
core physics, radiation and shield analysis, and core design and test 
management. 


48688 (HEDL-TME—76-88) Measurement and calculation of 
neutron spectra in the FTR mockup critical. Nelson, J.V.; 
Lippincott, E.P.; Bennett, R.A.; McElroy, W.N.; Daughtry, J.W. 
(Hanford Engi ing Development Lab., Richland, Wash. (USA)). 
Feb 1977. Contract HY-76-C-14-2170. 67p. Dep. NTIS, PC A04/MF 
AOl. 

The neutron spectrum in the FTR Engineering Mockup 
Critical has been measured at six locations using proton-recoil tech- 
niques. At three of these locations, multiple foil irradiations were 
also conducted. Two-dimensional diffusion theory calculations using 
42 energy group ENDF/B-III cross section data were made and the 
spectra from these calculations were compared to the proton-recoil 
data and spectra inferred from analyses of the irradiated foils. In 
general, the diffusion theory results agree quite well with the proton- 
recoil results. Good agreement was also obtained using the multiple 
foil technique for in-core locations. However, low fluence levels led 
to unreliable multiple foil results for the shield location. 


48689 (HEDL-TME—77-19) Fast Flux Test Facility (FFTF). 
Fuels Open Test Assembly (FOTA) engineering model. Final test 
report. Seay, J.M. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). Apr 1977. Contract EY-7 14-2170. 68p. . 

This report describes the components tested, discusses minor 
design modification made to the Fuels Open Test Assembly (FOTA) 
and remote cutters, and presents the results of the subject testing. 
The Fuels Open Test Assembly (FOTA) must be separated just 
above the Fast Flux Test Facility (FFTF) core to facilitate removal 
of an instrumented test duct from any one of the eight test positions. 
Two separate cutting operations were performed with remote main- 
tenance tooling through a floor valve in the operating deck. An 
engineering module was designed and constructed, based on the 
plant FOTA, to verify cutter operations, assembly fit-up, instrumen- 
tation routing, and the ability to sever a full array of instrumentation 
leads and tie rods remotely at a prototypic operating deck at 
simulated refueling conditions. Testing of the top cutter in air and 
the lower cutter in sodium at 400°F verified that the designs are 
satisfactory for FFTF application. 


48690 Device for recombining degassed gases in nuclear reactor. 
Mizumura, Y.; Ueda, H.; Hosono, K. (to Nippon Kokan K.K.). 
Japanese Patent 1975-30,000/A/. 31 May 1973. 5p. (In Japanese). 

To avoid gas explosion, hydrogen gas and oxygen gas, which 
are formed under irradiation in reactor coolant, are recombined into 
water and fed back to the coolant, by means of dilution of said gases 
with low pressure steam vapor. Reactor coolant which comprises 
coolant liquid and gas, said gas is produced in reactor core under 
irradiation, is introduced into — tank through piping and 
nozzles. Non-evaporating part of coolant flows down and stays 
beneath floating plate. Gas which is introduced through nozzles is 
diluted by low pressure steam vapor from steam generator in void 
space of degassing tank, then is carried through piping out of 
degassing tank, then is carried to preheater which provides mist 
separator where almost all steam component is separated, then is 
carried to recombining device where gas is recombined with the 
presence of catalyzer into water vapor, and then is carried to 
condenser where the vapor is condensed except non-condensing part 
and fission products that is sent to waste gas tank through piping. 


48691 Nuclear reactor. Takeda, R. (to Hitachi Ltd). Japanese 
Patent 1976-75,890/A/. 27 Dec 1974. 2p. (In Japanese). 

To provide an aqueous uniform reactor which is chemically 
stable under highly radioactive radiation and is nevertheless le 
of retreatment by er means, an oxide or ide of 

lutonium is added as fissile material to water or heavy water in the 
‘orm of minute particles with an average diameter of about | micron. 


48692 Distribution of exposure dose rate in the UTR-B reactor 
room at 1.0 watt operation. Morishima, H.; Koga, T.; Niwa, T.,; Ito, 
T.; Miki, R. (Kinki Univ., Fuse, Osaka (Japan). Atomic Ener, 

Research Inst.). Kinki Daigaku Genshiryoku Kenkyusho Nenpo; 12: 


35-40(1975). (In + emer 

The UTR-B reactor was remodeled, and its power was raised 
to 1.0 watt. Then, the distribution of exposure dose rate was mea- 
sured and is reported. The measurement was made at several points 
in the reactor room. The instruments used for gamma-ray dose were 
an ionization chamber for area monitor and an ionization survey 
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meter. Neutron dose was measured with a neutron survey meter. 
The horizontal distributions of exposure dose rate in the reactor 
room at 1, 2, 3 and 4 meter above floor were obtained. The 
maximum dose rate was observed around the experimental hole at 
the top of the reactor, and 30 mR/hr. Therefore, the area on the 
shield tank was determined as a restricted area. The horizontal 
distributions of “ray exposure dose rate in the reactor room 
when the plug of the experimental hole was withdrawn were also 
obtained. The dose rate increased by about 30% as compared with 
the measurements with the plug. Neutron flux outside the area of 1 
meter radius from the center of the reactor was less than 10 n/ 
cm*sec. The maximum fast neutron dose in the reactor room, except 
around the experimental hole, was 40 mrem for 5 hours operation. 


48693 Mathematical model of the IRT-2000 research reactor 
dynamics. Kolev, N.P.; Apostolov, T.G.; Sybotinov, L.S.; Stefanova, 
Sv.J. (Bylgarska Akademiya na Naukite, Sofia. Inst. za Yadrena 
Izsledvaniya i Yadrena Energetika). Yad. Energ.; No. 3, 16-23(1976). 


(In Bul, ). 

x nonlinear mathematical model intended for development 
and testing of control algorithms and transient analysis of the IRT- 
2000 research reactor has been develcped. In order to achieve a high 
computational efficiency, point kinetics with the “prompt jump” 
approximation and a lumped peoenese fuel model are employed. 
Primary coolant circuit with the reactor core is represented by six 
lumped sections in the thermohydraulics model. In a more detailed 
version of the model one dimensional core thermohydraulics with 

iven axial power distribution can be used. Xenon reactivity is taken 
into account for transients longer than several minutes. 


48694 Analog=semi-digital hybrid simulator specifically for 
analysis of pulsed reactor performance. Wakabayashi, H. (Tokyo 
Univ. (Japan). Nuclear Engineering Research Lab.); Fujimura, S.; 
ro O. J. Fac. Eng., Univ. Tokyo, Ser. B; 33: No. 3, 331-340(Mar 

An-analog-semi-digital hybrid reactor simulator to be used 
specifically for core analysis of YAYOI pulsed performances is 
proposed. The applicability of the system was examined through 
experiments. The methods herein will be employed not only for 
analysis of pulsed reactor kinetics but also safety analysis of reactors 
with further developments. 


48695 Present status of pulsed reactors. Tomii, K.; Saito, S. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Genshiryoku Kogyo; 22: No. 5, 43-51(May 
1976). + 

ie general matters of pulsed reactors are described. This 
review is divided into three main parts. The introduction part deals 
with the history of _ reactors. NSRR has recently started its 
operation in Japan. The first part deals with the types and character- 
istics of pulsed reactors. They are divided into two types, namely 
single type and repeating type. The single type is subdivided into 
two groups, namely thermal neutron group and fast neutron group. 
The thermal neutron group is further divided into three subgroups, 
namely water moderated pulsed reactors such as BORAX, SPERT, 
KEWB and SILENE, triga type fuel pulsed reactors such as SNAP, 
TRIGA-ACPR (NSRR), and graphite moderated pulsed reactors 
such as TREAT in U.S. and IGR in USSR. TRIGA-ACPR stands 
for annular core pulsed reactor, and two reactors have been in 
operation at Sandia Laboratory in U.S. and Japan Atomic Energy 
Research Institute. The fast neutron pulsed reactors now in oper- 
ation are HPRR, FBRF, SPR-II and III, APRFR and Godiva-IV in 
U.S., YAYOI in Japan, VIPER in U.K. and CALIBAN in France. 
The repeating pulsed reactors are divided into two groups, thermal 
neutron group such as TRIGA which does not exist now and fast 
neutron group such as IBR-30 of air cooled, revolving fuel type in 
USSR and IBR-2 of liquid metal cooled, revolving reflector type in 
USSR. The second part deals with the utilization of pulsed reactors. 
Finally, future problems are reviewed. Pulse boosters having high 
efficiency are wanted. Thermal shock, the fatigue caused by repeat- 
ing pulse irradiation and other problems must be solved. 


48696 Absolute neutron-flux measurement at fast pulse reactors 
with calibration against californium-252. McGarry, E.D. (Harry Dia- 
mond Labs., Adelphi, MD); Kazi, A.H.; Davis, G.S.; Gilliam, D.M. 
IEEE Trans. Nucl. Sci.; NS-23: No. 6, 2002-2006(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

A new flux-transfer technique has been used to measure the 
total meutron flux to an accuracy of 5% at the Army Pulse Radi- 
ation Facility (APRF) fast pulse reactor. Use is made of **°Pu- 
loaded fission chambers developed by the National Bureau of Stan- 
dards (NBS) and calibrated against a **Cf source at NBS. Advan- 
tages of the method are that it uses a standard source for calibration, 
that it is independent of errors in fission foil masses and that the 
effects of cross-section errors are minimized by the need to use only 
cross-section ratios. Therefore, the method can serve as a calibration 
sage that is readily amenable to interlaboratory comparison. 

results show that previous dosimetry is 18% too high in the 
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APRF in-core irradiation facilities, and 21% too high at core sur- 
face. Flux calibrations have also been made by using **7Np, several 
uraium isotopes, and the **S(n,p)**P reaction. Fluxes from all mea- 
surements agree to 7%. The (<10 keV/<3 Mev) flux ratios deter- 
mined for the glory holes and leakage spectra are 8.4 +- 0.6 and 7.3 
+- 0.5, respectively. 


48697 Neutron due to scattering materi- 
energy, the spectral index, 
parameter. Wright, H.L.; Meason, J.L.; Wolf, M.; 

Harvey, J.T. (Applied Sciences Div., White Sands Missile 
NM). JEEE Trans. Nucl. Sci.; NS-23: No. 6, 2007-2012(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Measurements have been performed on the perturbing effect 
of a number of scattering materials by the ‘free-field’ neutron leakage 
spectrum from a Godiva Type Critical Assembly (White Sands 
Missile Range Fast Burst Reactor). The results of these measure- 
ments are interpreted in relation to some of the general parameters 
characterizing a neutron environment, namely, the average neutron 
energy <10 KeV, the spectral index and the hardness parameter. 
Three neutron spectrum measurements have been performed, each 
under different experimental configurations of scattering materials. 
Results from these measurements show the following with relation 
to the spectral index: (1) The neutron environment on the core 
surface and at 12-inches from the core surface (free-field) yield a 
spectral index of 6.8, (2) The neutron environment behind a 4.75- 
inch Plexiglas plate yield 4.6 for the spectral index and (3) The 
neutron environment behind a 2-inch aluminum plate yield 6.7 for 
the spectral index. It is concluded that the core surface and the 12- 
inch from core surface neutron environment are identical with the 
‘free-field’ neutron environment at 20-inches when considering only 
those neutrons with energy <10 KeV. On the other hand, it appears 
that the 4.75 inches of Plexiglas severely perturbs the ‘free-field’ 
neutron environment, i.e., a much harder neutron spectrum <10 
KeV. In the situation where 2-inches of aluminum is used as the 
perturbing medium, essentially no change in the neutron spectrum 
<10 KeV is noted. 


Automatic sequencing and an on-line gamma spectroscopy 
system using a microprocessor controller. Snedden, M.; Davey, E.C. 
(Atomic Energy of Canada Ltd., Chalk River, Ont.). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 391-394(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A system has been designed for the automatic sequencing and 
control of spectroscopy experiments for fuel testing in reactors. ‘The 
system was conceived as part of an integrated data management 
facility being implemented for the reactor complex at the Chalk 
River Nuclear Laboratories. A brief description of the system is 
given and the implications of introducing local “intelligence” in the 
front-end equipment for automatic data acquisition and experiment 
contro! are discussed. A microprocessor unit controls the front end 
spectroscopy equipment and the experiment according to sequences 
defined by a remote computer. Experience suggests that commercial- 
ly available CAMAC modules and spectroscopy equipment do not 
permit optimum functional partitioning to take full advantage of 
microprocessors. 


48699 Dosimetric intercomparison of research reactors. Gal, 
O.S.; Radak, B.B. (Institut za Nuklearne Nauke Boris Kidric, Bel- 
grade (Yugoslavia)); Gehringer, P.; Bod, L.; Stark, W. Int. J. Appl. 
Radiat. Isot.; 28: No. 3, 307-311(Mar 1977). 

In-pile dosimetric intercomparison measurements were made 
in four reactors with two types of chemical dosimeters - perfluoro- 
methyl cyclohexane, sensitive to y radiation only, and oxalic acid 
dosemeters, sensitive to both y-rays and non-thermalized neutrons - 
and with Ni-foils as a threshold detector. It was established that it 
was possible in one single run to obtain an absorbed dose value with 
a consistency of better than +- 20% in an unknown reactor core. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


48700 (ORNL/TM—5476) Automatic neutron PSD transmis- 
sion from a process computer to a timeshare system. Bullock, J.B.; 
Sides, W.H. Jr. (Oak Ridge National Lab., Tenn. (USA)). Apr 1977. 
Contract W-7405-ENG-26. 100p. Dep. NTIS, PC A06/MF AOI. 

A method for automatically telephoning, connecting, and 
transmitting neutron power-spectral density data from a CDC-1700 
process control computer to a PDP-10 time-share system is de- 
scribed. Detailed program listings and block diagrams are included. 
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PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 48585, 48734 


48701 Report of investigation on the radiation leak of the atomic 
"Mutsu’. Genshiryoku linkai Geppo; 20: No. 5, 29- 


45(May 1975). (In Ja . 

"The oF he leak e the atomic powered ship Mutsu was 
investigated. The radiation leak from the reactor shield was caused 
at the time of the test run, and serious social and political problems 
were raised. The phenomena is the streaming of neutron and caused 
by a design problem. The ge op for construction of the ship 
Mutsu was politically incomplete, the system of the organization was 
changed frequently, and it was very hard to call together qualified 
engineers. Check of the design and the mock-up tests were incom- 
plete, and improvements of design in the course of construction were 
not made. Responsibilities of the persons in charge were not clear. 
Contract concerning the shield was defective. Improvement on the 
above mentioned problems are proposed. 


48702 Series-stages spaceship powered by fission engines: overall 
payload-optimal control statement. Mb i, G. (Rome Univ, 
Italy). J. Br. Interplanet. Soc.; 29: No. 10, 641-655(Oct 1976). 

An improved model of Fission Thruster emphasizes both the 
neutron source and tank subsystems. The former is com of a 
fuel tank and a system reprocessing the fuel burned in the reactor 
proper. The fission wastes are continuously jettisoned during the 
acceleration time. Moreover, both the fuel and propellant es 
are supposed to have structural masses proportional to current 
stored masses. This implies their structures are jettisoned too as the 
propellant and fuel masses are consumed for thrusting. Furthermore, 
many loss leakages are taken into account. Such a policy allows the 
vehicle to increase its final velocity without any drastic change of its 
payload fraction value. A series-staged spaceship is considered and 
the overall payload-optimal control problem is stated. 


48703 Series staged powered by fission engines: display 
and discussion of the results. Vulpetti, G. (Rome Univ, Italy). J. Br. 
Interplanet. Soc.; 29: No. 10, 657 Oct 1976). 


Numerical results concerning a fission-powered multistaged 
vehicle are discussed. Computation is performed by Dynamic Pro- 
gramming Method to accurately optimize the leading variables of a 


sequenti rocess system, such as a series-staged vehicle, with 
respect to the chosen optimization criterion, namely, to maximize the 
overall payload fraction. 10 refs. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 47655, 48378, 48405, 48408, 48435 


48704 (AERE-M—2861) Fuel-coolant interactions: preliminary 
experiments on the effect of gases dissolved in the “coolant”. Asher, 
R.C.; Davies, D.; Jones, P.G. (UKAEA Research Group, Harwell. 
Atomic Energy Research Establishment). Dec 1976. llp. Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

A simple apparatus has been used to study Fuel-Coolant 
Interactions under reasonably well controlled conditions. Prelimi- 
nary experiments have used water as the “coolant” and molten tin at 
800°C as the “fuel” and have investigated how the violence of the 
interaction is affected by dissolving gases (oxygen, nitrogen, carbon 
dioxide and nitrous oxide) in the water. It was found that saturating 
the water with carbon dioxide or nitrous oxide completely sup- 
presses the violent interaction. Experiments in which the concentra- 
tions of these gases were varied showed that a certain critical 
concentration was needed; below this concentration the dissolved 


- has no significant effect but above it the suppression is complete. 
x 
stil 


ygen and nitrogen, which are less soluble, have much smaller but 
detectable effects on the Fuel-Coolant Interaction. 
48705 (ANL—76-64) PTA-1: a computer program for 
transients in networks, 
plasticity. Youngdahl, C.K.; Kot, C.A. (Ar 
(USA)). Nov 1976. Contract W-31-109-ENG-38. 84p. . 

The computer program PTA-1 ‘corms pressure-transient 
rp voted large piping networks using one-dimensional method 
of c teristics applied to a fluid-hammer formulation. The effect 
of elastic-plastic deformation of piping on pulse ion is 
included in the computation. The ee is partic i 
toward the analysis of the effects of a sodium/water reaction on the 
intermediate heat-transport system of a liquid-metal-cooled fast 
pon onde por Nagh  Aypd amigo pee Sade pT ee 
sources and ipi ‘A-1 is capable of treating 
complex piping networks and includes a variety of junction types. 
oe and nonlinear velocity terms - oe the formu- 

b program requires a minimum of input preparation 
and is designed to be easily used and modified. This report contains 
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the governing equations, program structure, input requirements, 
program listing, and other information for PTA-1. 


48706 (ANL—77-1) Comparisons of finite-element code calcula- 
tions to hydrostatically loaded subassembly-duct ex; Ash, 
J.E.; Marciniak, T.J. (Argonne National Lab., Ill. (USA)). Jan 1977. 
Contract W-31-109-ENG-38. 86p. . NTIS, PC A05/MF AO1. 

The Liquid Metal Fast Breeder Reactor (LMFBR) core 
structure consists of a matrix of hexagonal subassembly ducts. Evalu- 
ation of the safety aspects of the core structure requires that reliable 
computational procedures be available to predict the deformation 
response of the subassembly configuration to postulated local energy 
releases. Finite-element computer codes have been developed to 
calculate deflections and ‘strains of a hexcan subassembly wrapper 
subjected to internal and external dynamic pressure loadings over a 
wide range of material-property conditions. An experimental and 
analytical program has been undertaken to validate and extend the 
codes for describing the core structural mechanics under reactor 
operating conditions, including, in particular, descriptions of possible 
subassembly-to-subassembly e propagation. This report de- 
scribes results of the first phase of the experimental program in 
which single hexcan sections were internally and externally hydros- 
tatically pressurized out-of-pile at room temperature. The experi- 
mental data are compared with calculations from a two-dimensional 
finite-element structural-dynamics code, STRAW. Some additional 
comparisons were also made with calculations from a three-dimen- 
sional code, SADCAT. The correlations obtained between the com- 
putations and the hydrostatic experimental results were sufficiently 
good to validate the STRAW code and proceed to the next phase of 
the program involving the dynamic structural response. 


48707 (ANL-RDP—53) Reactor development progress 
report, September 1976. Sachs, R.G.; Kyger, J.A. (Ar; National 
Lab., Ill. (USA)). 18 Nov 1976. Contract W-31-109-ENG-38. vp. . 

Progress is s ized in the following research and devel- 
opment areas: Experimental Breeder Reactor No. II, LMFBR 
Design Support, Instrumentation and Control, Reactor Physics, Re- 
actor Safety, and Gas Cooled Fast Breeder Reactors. 


48708 (ANL-RDP—54) Reactor development program progress 
report, October 1976. Sachs, R.G.; Kyger, J.A. (Argonne National 
Lab., Ill. (USA)). 29 Dec 1976. Contract W-31-109-ENG-38. vp. . 

gress is summarized in the following research and devel- 
Opment areas: Experimental Breeder Reactor No. II, LMFBR 
Design Support, Instrumentation and Control, Reactor Physics, Re- 
actor Safety, and Gas Cooled Fast Breeder Reactors. 


48709 (ANL-RDP—S55) Reactor development program progress 
November 1976. Sachs, R.G.; Kyger, J.A. (Argonne National 
Lab., Ill. (USA)). 17 Jan 1977. Contract W-31-109-ENG-38. vp. . 
Progress is summarized in the following research and devel- 
opment areas: Experimental Breeder Reactor No. II, LMFBR 
Design Support, Instrumentation and Control, Reactor Physics, Re- 
actor Safety, and Gas Cooled Fast Breeder Reactors. 


48710 (ANL-RDP—57) Reactor development program progress 
report, January 1977. Sachs, R.G.; Kyger, J.A. (Argonne National 
Lab., Ill. (USA)). 21 Mar 1977. Contract W-31-109-ENG-38. vp. . 

Progress is summarized in the following research and devel- 
Opment areas: Experimental Breeder Reactor No. II, LMFBR 
Design Support, Instrumentation and Control, Reactor Physics, Re- 
actor Safety, Energy and Environmental Systems, and other Fast 
Breeder Reactors. 


48711 (ANL-RDP—S58) Reactor development program progress 
report, F 1977. Sachs, R.G.; Kyger, J.A. (Argonne National 
Lab., Ill. (USA)). 5 Apr 1977. Contract W-31-109-ENG-38. 163p. . 
This ——- report summarizes the Argonne National 
ratory work performed for the Reactor Development Program 
during February 1977 in the following research and development 
areas: Experimental Breeder Reactor No. II (EBR-II), LMFBR 
design support, instrumentation and control, fuels and materials 
development, reactor physics, reactor safety, and other fast breeder 
reactors. 


48712 (ANL-RDP—S59) Reactor development program progress 
report, March 1977. Sachs, R.G.; Kyger, J.A. oe National 
Lab., Ill. (USA)). 20 May 1977. Contract W-31-109-ENG-38. 195p. . 
This progress report summarizes the Argonne National 

ratory work performed for the Reactor Development 

during March 1977 in the following research and deve it areas: 
Experimental Breeder Reactor No. II (EBR-ID, L R design 
support, instrumentation and control, reactor physics, reactor safety, 
and other fast breeder reactors. 


48713 ape ae ding oo to Cult (USA) i 
power plant siting. Corp., El Segundo, Calif. A)). 
Apr 1977. 47p. Corp., Civil El CA 

The presentati 


tation contains the results of a literature review of 
concepts for augmenting the safety of light-water moderated nuclear 
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power plants as alternatives to underground siting. Two t of 
alternatives were considered. The first type, consisting of alterna- 
tives to LWR power production technology such as the high tem- 
perature reactors (HTGRs), the liquid-metal fast-breeder reac- 
tors (LMFBRs), etc., has been previously discussed. The second 
type, consisting of alternatives within LWR power production tech- 
nology such as radioactive fission product containment methods, is 
presented here. The review was restricted to evaluations of the 
effectiveness of each concept to achieve safety benefits, rather than 
the necessity for achieving the benefits. For this reason, it was 
implicitly acknowledged that underground siting was being studied 
to reduce the consequences of a hypothesized core melt accident. It 
is generally assumed that such accidents are very unlikely to happen. 
Nevertheless, a basic tenet of the review was that such an event was 
possible and underground siting alternatives might be found which 
were both effective and economically feasible. 


48714 (BNL-NUREG—50622) Analysis of gas layering and 
flammability in the containment vessel of a high-temperature gas- 
cooled reactor following depressurization. Omata, I. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Mar 1977. Contract EY-76-C- 
02-0016. 73p. Dep. NTIS, PC A05/MF AOl1. 

Since a reactor containment building is the final barrier 
against the release of fission products to the environment, its design 
is very important. The containment building of a high-temperature 
gas-cooled reactor (HTGR) must be designed to withstand a design 
basis depressurization accident (DBDA), that is, rapid depressuriza- 
tion in the primary coolant system following failure of the penetra- 
tion closure in a prestressed reactor containment vessel. Current 
depressurization calculations for HTGR’s neglect layering phenom- 
ena of the primary coolant in the containment building on the 
assumption that a flammable mixture will not result even if the 
primary coolant contains combustible gases such as hydrogen or 
carbon monoxide. A previous analysis model that treats layering 
phenomena of helium gas in the containment building is extended to 
the case of flammable gas mixtures. In discussing the possibility and 
effects of combustion hazards in the containment building, this 
report presents an analysis that includes (1) layering calculation of 
helium, hydrogen, and carbon monoxide in the containment atmo- 
sphere (air) following a DBDA, (2) determination of the flammabil- 
ity of the above mixture, and (3) presentation of studies needed for 
more realistic analyses. 


48715 (COO—2801-6) Acoustic and turbulent agglomeration of 
sodium aerosols, Quarterly report, January 1, 1977—March 31, 1977. 
Hinds, W.; Mallove, E.F.; First, M.W. (Harvard Univ., Cambridge, 
Mass. (USA)). Apr 1977. Contract EY-76-S-02-2801. 20p. Dep. 
NTIS, PC A03/MF AOl1. 

Tests of turbulent and acoustic agglomeration of captive 
sodium fire aerosols at concentrations of 81 to 20 gm/m* were 
conducted in .) m* and 0.65 m®* vessels to evaluate these mechanisms 
for direct application air cleaning systems. Aerosol mass concentra- 
tion decay with time was monitored by sequential filter samples. 
Turbulence was generated mechanically with a 51 cm diameter 
centrifugal fan impeller and a reverberant acoustic field was created 
with an electronic siren. The effectiveness of each method over a 
range of particle concentrations and power densities was evaluated 
by an agglomeration index, a measurement of particle growth based 
on sedimentation characteristics. Both turbulent and acoustic treat- 
ment markedly enhanced sedimentation rate compared to undis- 
turbed settling. The effectiveness of both methods increased with 
increasing aerosol mass concentration and increasing power input 
per unit volume of aerosol. The agglomeration index reached 20 for 
turbulent agglomeration at an aerosol mass concentration of 3 gm/ 
m* and 7 for acoustic agglomeration at 14 gm/m* when using an 
acoustic intensity of 145 dB. Turbulent agglomeration was more 
effective than acoustic agglomeration for the same mass concentra- 
tion and power density conditions. 


48716 (EPRI-NP—343) Development of RELAP/SLIP for the 
semiscale blowdown heat transfer test S-02-6 (NRC Standard Problem 
6). Lyczkowski, R.W.; Mecham, D.C.; Irani, A.A.; Fujita, N.; Saw- 
telle, G.R.; Moore, K.V. (Energy, Inc., Idaho Falls, Idaho (USA)). 
Dec 1976. 173p. Dep. NTIS, PC A08/MF AO1. 

The R LAP4/SLIP code was developed in order to provide 
a realistic prediction of NRC Standard Problem 6 (Test S-02-6). 
RELAP/SLIP is a modified version of RELAP4-95 and includes a 
first level effort, state-of-the-art dynamic slip calculation in all verti- 
cal and horizontal junctions to account for unequal phase velocity 
and phase separation. The dynamic slip model accounts for transient 
inertial effects of each phase. This report contains the derivation of 
the dynamic slip field equations, a description of the modifications to 
the RELAP4 numerical scheme and recommendations for improved 
code performance. Several analytical problems and some experiment 
simulations including NRC Standard Problems | and 5 were ana- 
lyzed in an effort to check out the RELAP/SLIP code. RELAP/ 
SLIP calculations compared favorably with homogeneous equilibri- 
um experimental data and previous RELAP4-95 predictions. To the 
best of the authors’ knowledge, the consistent, complete and realistic 
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computation of unequal phase velocities has been achieved for the 
first time in any general systems code with the successful simulation 
of the simple problems and Standard Problem 5 using RELAP/ 
SLIP. This milestone is thus a signal achievement in advance- 
ment of the state-of-the-art of transient two-phase, two-velocity, 
compressible flow analysis. 


48717 (EPRI-NP—424) Probabilistic safety analysis. Final 
report. Erdmann, R.C. (Science Applications, Inc., Palo Alto, Calif. 
(USA)). Apr 1977. 115p. Dep. , PC A06/MF AO1. 

This is the final report on project RP271-2. It discusses the 
development of a functioning, dedicated, research group in the area 
of probabilistic analysis and it describes the early efforts in applying 
the methodologies. Work has centered on mining the Reactor Safety 
Study (WASH-1400), developing new oH code capabilities, 
and work has started on a reappraisal of the ATWS problem. 


48718 (EPRI-NP—425(Vol.1)) Analysis of post LOCA gamma 
ray effects in representative light water reactors. Volume I: final 
report, Steinberg, H.; Lichtenstein, H.; Cohen, M.O. (Mathematical 
Applications Group, Inc., Elmsford, N.Y. (USA)). Dec 1976. 72p. 
Dep. NTIS, PC A04/MF AO1. 

A methodology has been developed to investigate actinide 
and fission product gamma ray effects in a post- ‘A situation. 
Specifically, gamma ray source strengths from ORIGEN are coup- 
led with Monte Carlo transport results to predict the gamma ray 
heat redistribution (for the transient non-flooded case) and 
ray energy deposition in water (for the long term hydrolysis of 
water in the flooded case). The transport calculations are iormed 
with the SAM-CE code making use of its extended Combinatorial 
Geometry capability. This enables the reactor core to be modeled in 
great detail including individual fuel pins, control rods, water holes, 
etc. Subsequently, the methodology was — to representative 
PWR and BWR plants (Oconee and Nine Mile Points, respectively). 
It was found that the NRC guidelines for both gamma ray heat 
redistribution and deposition in water were overly conservative. The 
ae as it now exists may be — to other LWR plants. 
However, further refinements in the technique are suggested. 


48719 (EPRI-NP—441) Dynamic modeling of a Mark II pres- 
sure suppression system. Kiang, R.L.; Grossi, B.J. (Stanford Re- 
search Inst., Menlo Park, Calif. (USA)). Apr 1977. 164p. Dep. NTIS, 
PC A08/MF AOl1. 

The dynamic response of a Mark II pressure-suppression 
system during the early air —— phase of a postulated loss-of- 
coolant accident (LOCA) was studied via scale model experiments. 
Tests using a 13.3-scale model yielded quantitative information on 
the vent-clearing process, the pool swell, the wetwell pressurization, 
and many other dynamic responses of interest. Corresponding infor- 
mation for the reference plant from which the model is scaled can be 
obtained from the test results and the scaling loss which are derived 
in the report. 


48720 (GEFR—140389) Advanced safety analysis. Ninth quar- 
terly report, September—November 1976. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Dec 1976. 
Contract EY-76-C-03-0893-019. vp. . 

Progress is reported for the following areas: engineering 
analysis of post-accident heat removal, inherently safe core desi 
fuel pin accident transients, and safe shutdown reliability for large 
LMFBR’s. 


48721 (HEDL-TME—76-56) Fast reactor safety technical pro- 
gress report, April—June 1976. Simpson, D.E. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Mar 1977. Contract 
EY-76-C-14-2170. 100p. . 

The report describes technical progress made during the 
reporting period, by Westinghouse-Hanford Company and support- 
ing contractors, on fast reactor safety programs. These pro 
include reactor safety activities (a) supportive of the Fast Flux Test 
Facility and (b) associated with development of base LMFBR safety 
technology. 


48722 (HEDL-TME—77-24) Containment Isolation System 
(CIS) design basis report. Earle, O.K.; Hale, J.P. (Hanford Engineer- 
ing Development Lab., Richland, Wash. (USA)). May 1977. Con- 
tract EY-76-C-03-0893-013. 36p. . 

The Containment Isolation System (CIS) is an engineered 
safety feature provided to mitigate the radiological a of 
in-containment off-normal events to acceptable values. This report 
shows that the CIS design will limit consequences of in-containment 
events to within specified values and that no CIS type system is 
needed to mitigate excontainment events. Off-normal conditions are 
= and assigned fault categories based on their anticipated 
requency of occurrence. Dose limits, in turn, are assigned to each 
fault category such that the more probable accidents have more 
stringent criteria. Each accident is summarized and the results are 
shown with and without CIS action. If CIS action is required to 
mitigate the consequences, the results show that the consequences 
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with action are acceptable. The design characteristics of the CIS 
system are also summarized as well as the derivation of the actuation 
setpoints to insure the system is effective. 


48723 La a Nuclear energy applications other then 

production. Reents, H.; Eich, P. (eds.). (Kernforsch 
sanlage Juelich G.m.b.H. (Germany, F.R.)). Dec 1976. 254p. 
French and — (CONF-7604129—). Dep. NTIS (US Sales 
Only), PC Al AO0l. 

From Symposium on nuclear energy applications other than 
electricity production; Julich, German, Federal Republic of (F.R. 
Germany) (29 Apr 1976). 

The technical and economic aspects of employing nuclear 
process heat are examined. Some of the applications discussed in- 
clude coal gasification and liquefaction, steel, zinc, and aluminum 
DRY district heating, desalination, and hydrogen production. 


48724 (LA-NUREG—6772-MS) Computer simulation of the hy- 
droelastic response of a water reactor to a sudden depres- 
surization. Dienes, J.K.; Hirt, C.W.; — L.R. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Mar 1977. Contract EY-76-C-07-1570. 
27p. Dep. NTIS, PC A03/MF A0O1. 

A computer program is being developed to analyze the 
response of the core support barrel to a sudden loss of coolant in a 
pressurized water reactor. This program, SOLA-FLX, combines 
SOLA-DF, a two-dimensional, two-phase, hydrodynamic code with 
FLX, a finite-difference code that integrates the Timoshenko equa- 
tions of elastic shell motion. The programs are coupled so that the 
shell motion determined by FLX is used as a boundary condition by 
SOLA. In turn, the pressure determined by SOLA is the forcing 
term that controls the shell motion. An axisymmetric version was 
first developed to provide a basis for comparing with a simple set of 
experiments and to serve as a test case for the more general, 
unsymmetric version. The unsymmetric version is currently under 
development. The report describes the hydrodynamic code, the 
symmetric shell code, the unsymmetric shell code, and the method 
of coupling. Test problems used to verify the shell codes and 
coupled codes are also reported. Work is continuing to verify both 
the symmetric and unsymmetric codes by making comparisons with 
experimental data and with theoretical test problems. 


= (NEDO—21544) Mark II pressure suppression contain- 

it systems: an model of the ox7 swell phenomenon. 
Eraet, R.J.; Ward, M.G. (General Electric Co., San Jose, Calif. 
(USA). Boiling Water Reactor Systems Dept.). Dec 1976. 8ip. 
Electric Co., San Jose, CA. 

A one-dimensional pool swell model of the dynamic and 
thermodynamic conditions in the suppression chamber following a 
postulated loss-of-coolant accident (LOCA) is described. The pool 
swell phenomena is approximated by a constant thickness water slug, 
which is accelerated upward by the difference between the air 
bubble pressure acting below the pool and the wetwell air space 
pressure acting above the pool surface. The transient bubble pressure 
is computed using the known drywell pressure history and a quasi- 
steady compressible vent flow model. Comparisons of model predic- 
tions with pool swell experimental data are favorable and show the 
model is based on a conservative interpretation of the physical 
phenomena involved. 


48726 (NUREG—0047-7) Evaluation of pressure drop across 

area changes during blowdown. Quarterly progress report, October 1, 1, 
1976—December 31, 1976. Weisman, J. (Cincinnati Univ., Ohio 
ag t. of Chemical and Nuclear Engineering). Mar 1977. 24p. 
Dep. NTIS, PC A03/MF AO1. 

Transient pressure drops across area changes are being deter- 
mined in a series of blowdown experiments. These tests are being 
conducted with Freon 113 as the test fluid in a well instrumented 
apparatus. During this period, test runs were obtained with two 
contraction test sections (1'/2" to 1” and 1'/2" to */," pipe). Test 
Siu iae-oteninl ee isietinieh inti enene The apparatus is 
now being modified to allow the check runs to be taken using an 
expansion configuration. Steady state tests have been conducted 
with the turbine meter used in the transient runs. The volume flows 
obtained from the turbine manufacturer's calibration have been 
a a ie eer ant 
v tion. 


48727 (NUREG—0121) Assessment of the bases for 
a ee ee ee See FS 
Bell, L.W. (Nuclear R 


(USA). Office of Nuclear 
NTIS, PC A03/MF AOl1. 


Commission, hate gees 
Setar Rapaelioch May 19 3p. Dep 


The probabilities and consequences of the acceleration of 
solid objects by air motion within a tornado are discussed, in order 
to assess the risks of damage from tornado missiles. Design criteria 
for protection against tornado missile risks are suggested. 
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48728 (ORNL/NUREG/TM—108) Multirod = test pro- 


gram. Quarterly progress report, Jan 
RH (Oak Ridge National Lab., Tenn. (USA)). 13 A a Den 


tract W-7405-ENG-26; NRC-INA-40-551-75-40-552-7 
NTIS, PC A05/MF AOI. 

The results of additional single-rod burst tests, conducted in a 
steam environment in the temperature range 1050 to 1130°C (1922 to 
2066°F), are reported and compared with earlier tests in the same 
temperature range. The new results show the same scatter as the 
earlier results; we believe that the reason for this is a large deforma- 
= vod oy over a rather narrow temperature interval centered about 

C (1976°F). A model is presented that explains the large 
poset. observed in rupture strain in tests at temperatures below 
about 850°C (1562°F) compared to published data for tests conduct- 
ed with uniform heating in an inert environment. Also, an explana- 
tion is given for the differences observed at test temperatures above 
about 1100°C (2012°F). Fabrication difficulties continue to delay 
delivery of fuel simulators for use in the 4 x 4 test bundles. In order 
to prevent further delays, fabrication of the first test bundle was 
initiated, using the best fuel simulators now on hand. It is recognized 
that the use of these substandard fuel simulators increases the risk 
that the test objectives may not be fully realized. Construction of the 
multirod test facility is essentially complete, and checkout operations 
are in progress. 


48729 (ORNL/NUREG/TM—110) Zirconium metal-water oxi- 
dation kinetics program sponsored by the NRC Division of Reactor 
Safety Research. Quarterly progress report, January—March 1977. 
Cathcart, J.V. (Oak Ridge National Lab., Tenn. (USA)). 28 Apr 
1977. Contract W-7405-ENG-26;NRC-INA-40-551-75;NRC-INA- 
40-552-75. 26p. Dep. NTIS, PC A03/MF AO01. 

A study of hydrogen pickup by oxidized Zircaloy specimens 
was made. The results of hydrogen analyses are presented, and the 
mechanism by which wees enters the specimens is discussed. 
pa obtained at 900°C (1652°F) in steam at 3.45 MPa (500 psi) 

sugges est that steam pressure does not have a significant effect on the 
tion rate of Zircaloy; partially complete data at 1100°C 
(2012°F) also appear to support this conclusion. 


48730 (ORNL/NUREG/TM—i11) Monthly highlights for 
— of Nuclear Regulatory Research at Oak Ridge Na- 

March 1977. Fee, G.G. (comp.). Oak Ridge 
Nenoaal Lab., Tenn. (USA)). 15 Apr 1977. Cuma W-7405-EN' 
26; NRC-INA-40-551- 75;NRC-INA-40-552-75. 29p. Dep. NTIS, PC 
A03/MF AOI. 

Highlights of technical progress during March 1977 are pre- 
sented for thirteen separate program activities which comprise the 
ORNL research —— for the Office of Nuclear Rageietery 
Research’s Division of Reactor Safety Research. 


48731 (ORNL/NUREG/TM—118) any A pag for 
Office of Nuclear Regulatory Research Oak Ridge Na- 
tional Labortory. Fee, G.G. (comp.). (Oak Ridge National Lab., 
Tenn (USA)). 16 May 1977. Contract W-7405-ENG-26; NRC-INA- 
40-55 1-75-40-552-75. 28p. Dep. NTIS, PC A03/MF AOl. 

Technical highlights are presented for the aye thoy safety- 
related studies: heavy section steel technology, fission 
and gamma energy release, fission product release pads LWR fuck 
= product transport tests, and Nuclear Safety Information 

ter. 


48732 (ORNL/TM—S5862) Local sodium boiling in a partially 
blocked simulated LMFBR subassembly (THORS Bundle 3B). — 
N.; Gnadt, P.A.; Fontana, M.H.; Wantland, J.L. ( tab deg 
al Lab., Tenn. (USA)). 4 May 1977. Contract W-7405-ENG-26. 59p. 
Experimental data from local sodium boiling tests with and 
without argon tion have been analyzed. experiments 
were cond: with a 19-rod simulated LMFBR subassembly 
having the six central flow channels (12% of flow area) blocked in 
the heated section of the bundle. The data analysis shows that, 
without gas injection, local boiling in the blockage wake does not 
radially propagate to the surro' free stream d two quasi- 
steady-state boiling periods of 13 27 sec. However, in tests with 
argon gas void fractions of 0.001 and 0.004, there is some evidence 
that the local boiling zone did spread but did not encompass the 
entire bundle cross section. An idealized extrapolation to Vull-size 
LMFBR subassemblies shows that the results with the 19-rod bundle 
are conservative. Analysis of data from nonboiling tests with 
injection shows that for void fractions between 0. and 0.003: 
the maximum tem; ure increase in the blockage wake due to gas 
injection is 40°C (70°F). 


48733 (PB—261573) Risk assessment in the absence of complete 
data. [, W.E.; Yo> T.E.; Okrent, D. . oe 


Univ., (USA). School of Engineering and rm 
Science) Jul 1976. 5Op. (UCLA-ENG 76 PC A03/MF 





OCT. 31, 1977 


A major problem in assessing risks in advanced systems is 
that: (1) all of the potential consequences are not known nor antici- 
pated; and (2) even when risks are anticipated there is uncertainty in 
the data. Several mathematical risk assessment theories are summa- 
rized, and their deficiencies in the absence of complete data are 
discussed. The mathematical basis of risk assessment is considered, 
and the basic problems of moving from a discrete to a continuous 
consequence-frequency distribution are discussed. The application of 
these concepts to waste disposal and storage of high level radioac- 
tive waste, risk to ground populations due to airline crashes, and 
nuclear power plant risks are reviewed and discussed. 


48734 (PB—261664) Report on probability of collisions on select- 

ed routes. Vol. I. Final report, January 1976—October 1976. (Sharp 

(George G.), Inc., New York (USA)). 30 Sep 1976. Contract MA- 

5516. 48p. NTIS, PC AOS/MF AO1. 

- Sponsored in part by Babcock and Wilcox Co., Lynchburg, 
a. 


Lifetime collision probability on two nuclear tanker routes 
and one nuclear container route were calculated based on route 
collision frequency obtained from the Liverpool Underwriters Casu- 
alty Returns for an eleven year period and a route density projection 
to 1990 performed by Planning Systems Inc. The number of vessels 
to be found in a circular area of encounter travelling with the 
nuclear vessel was calculated. A model was obtained for the prob- 
ability of collision on a given route for the lifetime of a nuclear 
vessel. Sensitivity studies were made for variations in nuclear vessel 
speed, speed of other vessels, and average density of ships in a given 
grid square of ocean, but not for the number of collisions per unit 
time in such grid square. 


48735 (PB—261840) The effect of human error on the availabil- 
ity of ly inspected redundant systems. Apostolakis, G.E.; 
Bansal, P.P. (California Univ., Los Angeles (USA). School of Engi- 
neering and Applied Science). May 1976. 79p. (UCLA-ENG—7650). 
NTIS, PC A05/MF AOl1. 

Sponsored in part by Electric Power Research Inst., Palo 
Alto, Calif. Part of Study: A General Evaluation Approach to Risk- 
Benefit for Large Technological Systems and Its Application to 
Nuclear Power. 

er for the average unavailability of various common 
logic configurations are developed, taking into account the probabil- 


ity of failure of ee due to human error during inspection 


and repair. The probability of a component being down due to 
human error is taken to depend upon the number of components that 
have gone through the tests consecutively prior to the inspection of 
the component under consideration. The derived expressions are 
compared with those employed in WASH-1400 and are used to 
evaluate the average unavailability of a subsystem of a pressurized 
water reactor. The unavailability expressions are then used to show 
how the optimal (according to a given criterion) test interval and 
test duration time can be estimated in order to meet a given unavaila- 
bility goal. 


48736 (PB—261841) Probability intervals for the top event una- 
vailability of fault trees. Lee, Y.T.; Apostolakis, G.E. (California 
Univ., Los Angeles (USA). School of Engineering and Applied 
— Jun 1976. 102p. (UCLA-ENG—7663). NTIS, PC A06/MF 
AOl. 


Sponsored in part by Electric Power Research Inst., Palo 
Alto, Calif. Part of Study: A General Evaluation Approach to Risk- 
Benefit for Large Technological Systems and Its Application to 
Nuclear Power. 
evaluation of probabilities of rare events is of major 
importance in the quantitative assessment of the risk from large 
technological systems. In particular, for nuclear power plants the 
complexity of the systems, their high reliability and the lack of 
significant statistical records have led to the extensive use of logic 
pe in the estimation of low probabilities. The estimation of 
Pp ility intervals for the probability of existence of the top event 
of a fault tree is examined. Given the uncertainties of the primary 
input data, a method is described for the evaluation of the first four 
moments of the top event occurrence probability. These moments 
are then used to estimate confidence bounds by several approaches 
which are based on standard inequalities (e.g., Tchebycheff, Cantelli, 
etc.) or on empirical distributions (the Johnson family). Several 
examples indicate that the Johnson family of distributions yields 
results which are in good agreement with those produced by Monte 
Carlo simulation. 


48737 (PB—261890) Failure modes of alternate containment de- 

following postulated core meltdown. Chan, C.K. (California 
Univ., Los Angeles (USA). School of ee and Applied 
oe Jun 1976. 148p. (UCLA-ENG—7661). NTIS, PC A07/MF 
AOl. 

The containment response to a postulated core meltdown 
accident in a PWR Ice Condenser Containment and a BWR Mark 
III Containment was examined to see if the WASH-1400 contain- 
ment failure mode judgment for the Surry large, dry containment 
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and the Peach Bottom Mark I containment are likely to be appropri- 
ate for ice-condenser and Mark III plant designs. Using event tree 
methodology, various accident sequences are identified for the reac- 
tor cores in these containment designs. Several of these accident 
— which represent the most adverse consequences to public 
ety are studied in depth. The PWR representative event is a 

cold leg break accompanied by a loss of all electric power while 
BWR representative event is a recirculation line break without 
adequate core cooling function. Two containment event paths are 
studied for each of these two cases depending on whether contain- 
ment vapor suppression function is available or not. Both the core 
and the containment pressure and temperature to the acci- 
dent events are computed for the four-time intervals which charac- 
terize blowdown of the pipe break, core melt, vessel melt-through, 
and containment foundation penetration. The ions are based 
on a best estimate of the most probable sequence. 


48738 (PB—262387) LMFBR fuel analysis, Task A: Oxide fuel 
dynamics. Final report, 1 Jul 1975—30 Sep 1976. Dhir, V.K.; Hauss, 
B.; Kastenberg, W.E.; ui, R.; Sun, Y.H. (California Univ., Los 
Angeles (USA). t. of Energy and Kinetics). Jan 1977. Contract 
os 130p. (UCLA-ENG—76114). NTIS, PC A07/MF 
AOl. 


The results of studies conducted in support of the U.S. 
Nuclear Regulatory Commission's review of the imi Safety 
Analysis Report for the Clinh River Breeder Reactor are summa- 
rized. In particular, three aspects of the unprotected transient over- 
power accident are examined. The first aspect is the response of the 
Clinch River Breeder Reactor to low reactivity insertion rates. 
Second, the investigation of a new method for computing the time, 
place and mode of fuel pin failure is studied. Lastly, the question of 
post-failure fuel freezing and plateout is addressed. Several areas of 
uncertainty in the ysis of these accidents are also discussed. 
48739 (PB—262407) LMFBR fuel analysis, Task B: post-acci- 
dent heat removal. Final report, 1 Jul 1975—30 Sep 1976. Castle, J.; 
Catton, I.; Somerton, C.; Wu, R. (California Univ., Los 
(USA). School of Engineering and —— Science). Jan 1977. 
Contract AT(49-24)-0159. 83p. (UCLA-ENG—76115). NTIS, PC 
A05/MF AOl1. 

The behavior of molten core debris following a hypothetical 
core disruptive accident in the proposed Clinch River Breeder 
Reactor Plant is examined. Heat — characteristics of an ex- 
vessel sacrificial bed have been yzed. A novel form of heat 
transfer, analogous to film boiling, has been proposed to describe 
heat transfer from a heat generating pool to surrounding steel walls. 
Bounding type heat transfer calculations are also made to quantify 
such hypothetical accident characteristics as debris bed remelting, 
debris bed dryout in sodium and failure of the reactor cavity steel 
liner. Several documents that have been submitted to the NRC for 
its review of the CRBRP are discussed with attention being drawn 
to heat transfer relatcu issues. 


48740 (SAN/1011—102) Dynamic seismic rock/structure inter- 
action analysis of LMFBR plant using TRISAC code. Gebhardt, L.; 
Lee, Y.C. (Agbabian Associates, El Segundo, Calif. (USA)). 4 Apr 
1975. Contract EY-76-C-03-1011. 93p. . 

This report provides a dynamic seismic rock/structure inter- 
action analysis example of an LMFBR plant using the TRISAC 
computer code. The objectives of the study were to evaluate the 
code for large capacity rock site problems and to obtain data for 
comparison with a LUSH code analysis of the same structures. The 
example also provided an evaluation of the technique of inputing the 
ground motion at a vertical side boundary. The a was ob- 
tained using direct integration procedures. The N69W and vertical 
components of the Castaic 1971 earthquake record were used as 
input motion to the model. Good agreement was obtained between 
the input and free-field spectra indicating that the model and method 
of input were compatible. The results indicate that better agreement 
between input and free-field response could be obtained by provid- 


ing a greater depth of rock below the structure, or by the 
energy absorbing characteristics of the lower ee al beatin: 


48741 (SAN/1011—104) Statistical and probabilistic consider- 
ations in defining seismic criteria. Werner, S.D.; Ts’ao, H.S. 
(Agbabian Associates, El Segundo, Calif. (USA)). 1 May 1975. 
Contract EY-76-C-03-1011. 55p. . 

This aes summarizes certain aspects of current technology 
used to provide seismic hazard assessment studies. Because estimates 
of recurrence rates of earthquake events represent an important step 
in these analyses, a major portion of the report is devoted to this 
area. In addition, uniform and variable seismicity approaches for 
performing seismic hazard analyses are summarized and evaluated. 


48742 (SAN/1011—105) Direction of approach of seismic input 
motions and superposition of directional 


modal and dynamic responses. 
Ts’ao, H.S. (Agbabian Associates, El Segundo, Calif. (USA)). 15 
May 1975. Contract EY-76-C-03-1011. 22p. . 
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This report reviews present procedures for specifying the 
directions in which awe motion shall be assumed to act, and 
current techniques for combining modal responses and the 
responses of the orthogonal components of ground motion obtained 
from response spectrum analyses of nuclear plant facilities. The 
procedures of Gelman are cited as the procedure currently used to 
determine maximum directional response effects. The procedures are 
determined to be conservative. Further study would be required to 
develop a less conservative procedure for — A a of 
current procedures used to combine peak m responses from 
response spectrum analyses is provided which includes lute sum, 
root-sum-square, double sum, random vibration, and modified 
double sum procedures. For combining spatial components, a root- 
sum-square procedure for three — of input is compared 
with a procedure that uses the absolute sum of two components. 


48743 (SAN/1011—108) Investigation of vertical ground motion 
characteristics for nuclear tt design. Werner, S.D.; Ts’ao, H.S. 
(Agbabian Associates, El] Segundo, Calif. (USA)). 1 Dec 1975. 
Contract EY-76-C-03-1011. 104p. . 

This report describes the results of an investigation of vertical 
earthquake ground motions based on the library of —. motion 
records currently available from the California Institute of Technol- 
ogy (CIT). The investigation is divided into two phases which are 
considered pertinent to nuclear plant design. The first provides an 
assessment of the correlation between peak vertical and horizontal 
ground motion based on the CIT records. Present practice considers 
the peak vertical acceleration at a given site to be 2/3 of the peak 
horizontal acceleration, and below 2.5 Hz, the corresponding re- 
sponse spectra are assumed to have the same ratio. The second phase 
provides an assessment of present procedures (Regulatory Guide 
(RG) 1.60) for specifying vertical response spectra, again using a 
statistical analysis of the CIT records. Comparisons were all based 
on spectra for 5% of critical damping. Important results of the 
investigation are: (a) the statistical analysis based on CIT data 
indicates that the assumed ratio of 2/3 for peak vertical to peak 
horizontal acceleration has a probability of exceedance of 23%, (b) 
at frequencies important to the design of nuclear plants (1 to 10 Hz), 
the RG 1.60 vertical response spectrum for 5% of critical damping 
exceeds the statistically derived spectra by as much as 50 to 100%, 
and (c) a — of composite spectra for deep soil, stiff soil, and 
rock site conditions indicates that there is no significant difference in 
response due to subsurface conditions for frequencies above 3 Hz. 


48744 (SAN/1011—109) Use of finite element techniques to 
analyze effects of inclined rock strata on site response. Werner, S.D.; 
Lee, Y.C. (Agbabian Associates, E] Segundo, Calif. (USA)). 1 Mar 
1976. Contract EY-76-C-03-1011. 63p. . 

This rt demonstrates the use of two-dimensional finite 
element models to provide site response analyses of nuclear power 
oo sites. Two rock site examples are considered. Both examples 

ve a sequence of layered sedimentary rock with different physical 
properties. For one example, the layers are horizontal; for the other, 
inclined (i.e., dipping) layers are considered. The analyses were 
performed using the TRISAC code with the input motion being 
applied at one of the vertical boundaries of the model. The vertical 
and horizontal (N69W) components of the Castaic 1971 earthquake 
record were input simultaneously. The effect of free and energy 
absorbing boundaries at the base of the model was also examined. 
Two main conclusions were drawn from the results of the analysis. 
First, for both site conditions considered, the vertical motions at the 
ground surface and at the proposed foundation level (94 ft below the 
ground surface) were substantially the same. This suggests that for 
the two example sites, it is a reasonable approximation to use ground 
surface records to represent vertical criteria motions at the ede 
tion level. Second, for horizontal motion, the und surface re- 
sponse greatly exceeded the response at the foundation level in the 4 
to 10 Hz range. This suggests that it would be overly conservative to 
use horizontal ground surface records to represent criteria ground 
motions at the foundation for these sites. 


48745 (SAND—76-0597) EASI on the HP-25, HP-65, and HP- 
67. Sasser, D.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). May 
1977. Contract EY-76-C-04-0789. 18p. (NUREG—0231). Dep. 
NTIS, PC A02/MF AO1. 

EASI (Estimate of Adversary Sequence Interruption) is an 


effective, simple method which has been developed for use in 
evaluating physical security systems. The usefulness of the method is 
enhanced by the fact that it can be implemented on a programmable 
pocket calculator. A program for the Texas Instruments SR-52 
programmable pocket calculator has been developed and reported 
upon elsewhere. The purpose of this report is to provide programs 
for the Hewlett-Packard programmable pocket calculators. 


48746 (SAND—76-0715) Proposed research on class I compo- 
nents to test a general approach to accelerated aging under combined 
stress environments. Gillen, K.T.; Salazar, E.A.; Frank, C.W. (Sandia 
Labs., Albuq ue, N.Mex. (USA)). Apr 1977. Contract EY-76-C- 
04-0789. 39p. (NUREG—0237). Dep. NTIS, PC A03/MF AOI. 
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This report summarizes research on the aging of Class I 
components in environments representative of nuclear power plants. 
It discusses Class IE equipment used in nuclear power plants, typical 
environments encountered by Class IE components, and aging tech- 
niques used to qualify this equipment. General discussions of radi- 
ation chemistry of polymers and accelerated aging techniques are 
also included. Based on the inadequacies of present aging techniques 
for Class IE equipment, a proposal for an experimental program on 
electrical cables is presented. One of the main purposes of the 
proposed work is to obtain relevant data in two areas of particular 
concern--the effect of radiation dose rate on polymer degradation, 
and the importance of synergism for combined thermal and radiation 
environments. A new model that allows combined environment 
accelerated aging to be carried out is introduced, and it is shown 
how the experimental data to be generated can be used to test this 
model. 


48747 (SAND—76-5987) Reactor Safety Study (WASH-1400) 
and its implications for radiological emergency response planning. 
McGrath, P.E.; Ericson, D.M. Jr.; Wall, 1.B. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Contract E(29-1)-789. 19p. (CONF- 
770220—1; IAEA-SM—215/23). Dep. NTIS, PC A02/MF AOl1. 

From International symposium on the handling of radiation 
accidents; Vienna, Austria (2 Feb 1977). 

The methodologies developed for the Reactor Safety Study 
provide a more realistic assessment of consequences associated with 
a nuclear power reactor accident than techniques previously used. 
The consequence model includes among other refinements (1) a time 
dependent atmospheric dispersion treatment that accounts for weath- 
er variations during the progression of the accident, (2) dosimetry 
that accounts for multiple exposure modes to an individual, and (3) a 
statistically based population evacuation treatment. With this meth- 
odology it has been established that radiation dose to the bone 
marrow is dominant in determining early fatalities and that the 
magnitude of this dose is controlled by the external radiation from 
ground deposited radioactive materials. Initial studies for emergency 
planning purposes indicate that early fatalities are sensitive to the 
details of radioactivity release (amount of activity, thermal content 
of the cloud, etc.). They are less sensitive to variations in weather 
following the release. In contrast, latent fatalities are governed 
primarily by the total amount of activity released, not the details of 
the release. Evacuation can be effective in reducing early fatalities 
but has little impact upon latent fatalities. The reduction in early 
fatalities realized through reduction of early dose suggests that there 
may be alternatives to massive evacuations, such as sheltering fol- 
lowed by selective population relocation. 


48748 (TREE-NUREG—1057) Experiment data report for Se- 
miscale Mod-1 tests S-05-2A and S-05-2B (alternate ECC injection 
tests). Patton, M.L. Jr.; Collins, B.L.; Sackett, K.E. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Apr 1977. Contract EY-76-C-07- 
1570. 375p. Dep. NTIS, PC A16/MF AOl. 

Recorded test data are presented for Tests S-05-2A and S-05- 
2B of the Semiscale Mod-1 alternate ECC injection test series. These 
tests are among several Semiscale Mod-1 experiments conducted to 
investigate the thermal and hydraulic phenomena accompanying a 
hypothesized loss-of-coolant accident in a pressurized water reactor 
(PWR) system. Tests S-05-2A and S-05-2B were conducted from 
initial conditions of 2263 psia and 543°F and 2272 psia and 542°F, 
respectively, to investigate the response of the Semiscale Mod-1 
system to a depressurization and reflood transient following a simu- 
lated double-ended offset shear of the cold leg broken loop piping. 
During the tests, cooling water was injected into the intact loop 
pump suction and broken loop cold leg to simulate emergency core 
coolant injection in a PWR with flow rates based on system volume 
scaling. For Test S-05-2A the intact ‘oop pump speed was held 
constant throughout the test at the initiai blowdown value. During 
Test S-05-2B the pump speed was reduced and stopped according to 
a predetermined coastdown schedule. 


48749 (UCID—17446-2) Mark I 1/5-scale boiling water reactor 
pressure suppression experiment. Quick-look report for test numbers 
1.1, 1.2, and 1.3 performed on March 18, 25, and 30, 1977. McCauley, 
E.W.; Pitts, J.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 22 Apr 1977. Contract W-7405-ENG-48. 106p. 
Dep. NTIS, PC A06/MF AO1. 

The tests conducted on the '/s-scale BWR Mark I pressure 
suppression test facility simulate the three-dimensional transient con- 
ditions that are encountered in a wetwell pressure suppression 
system during a hypothetical loss-of-coolant accident (LOCA). Spe- 
cifically, the nitrogen (Nz)-driven air clearing phase tests discussed 
were performed to obtain the air/water-induced dynamic vertical 
load function and to determine the response of a 90° sector of a 360° 
torus structure. 


48750 (UCID—17446-3) Mark I 1/5-scale boiling water reactor 
pressure suppresion experiment quick-look report. Lai, W.; Collins, 
E.K. (comps.). (California Univ., Livermore (USA). Lawrence 
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Livermore Lab.). 24 May 1977. Contract W-7405-ENG-48. 98p. 
Dep. NTIS, PC A05/MF A0Ol1. 

This report is intended as a “quick-look” report summarizing 
the experimental results obtained from pressure suppression experi- 
ment numbers 2.1, 2.2, and 2.3 that were performed on the Lawrence 
Livermore Laboratory's 1/5-scale boi water reactor (BWR) 
Mark I pressure suppression experimental facility on April 26, 1977. 
A brief description of the general nature of the tests and a summary 
of the actual tests that were performed are given. 


48751 (UCID—17446-4) Mark I 1/5-sale boiling water reactor 
pressure suppression experiment quick-look report. Lai, W.; Collins, 
E.K. (comps.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 3 Jun 1977. Contract W-7405-ENG-48. 74p. Dep. 
NTIS, PC A04/MF AOl1. 

is report is intended as a “quick-look” report summarizing 
the experimental results obtained from pressure suppression experi- 
ment numbers 1.3.1, 1.4, 1.5, and 1.6 chat were performed on the 
Lawrence Livermore Laboratory’s 1/5-scale boiling water reactor 
(BWR) Mark I | ae suppression experimental facility on April 
26, 1977. A brief description of the general nature of the tests and a 
summary of the actual tests that were performed are given. 


48752 (WAPD-TM—1296) FLASH-6: simulation of tip injection 
emergency core cooling heat transfer tests (L.WBR Development Pro- 
gram). Lincoln, F.W. (Bettis Atomic Power Lab., West Mifflin, Pa. 
(USA)). May 1977. Contract EY-76-C-11-0014. 3lp. Dep. NTIS, PC 
A02/MF AOl. 

Data from top injection ECCS tests conducted at Columbia 
University have been analyzed as part of an effort to qualify the 
FLASH-6 computer program for performing post-blowdown heat 
transfer calculations for the LWBR Safety Analysis. These experi- 
ments, which employed a full-scale fuel assembly with electrical 
heater rods to simulate an inlet rupture for a pressurized water 
reactor, provided test conditions and rod cooling mechanisms quite 
similar to those encountered in the postulated LWBR cold leg break 
loss-of-coolant accident. Clad temperature predictions were obtained 
using both the modified Dittus-Boelter and the Dougall-Rohsenow 
correlations to evaluate beyond CHF heat transfer coefficients. 
Overall comparisons using the FLASH calculated flow rates indicat- 
ed that the rod temperature calculations were conservative using 
either of the heat transfer correlations because virtually none of the 
coolant was calculated to penetrate the heated test assembly. Heat 
transfer model comparisons were also performed by adjusting the 
calculation so that coolant was injected directly into the top of the 
rod bundle to simulate the experimentally observed flow conditions. 
Once this downflow was forced, conservative temperature predic- 
tions were obtained using the Dougall-Rohsenow correlation, 
whereas the modified Dittus-Boelter beyond CHF option yielded 
non-conservative results. 


48753 (WARD-HT—3045-25) Crack propagation testing for 
LMFBR piping. Phase II. Final report. Begley, J.A.; Sheinker, A.A.; 
Wilson, W.K. (Westinghouse Electric Corp., Madison, Pa. (USA). 
rae, Reactors Div.). Apr 1977. Contract EY-76-C-02-3045. 


i Results are reported for the second phase of a combined 
experimental and analytic program to evaluate leak-before-break 
conditions in LMFBR piping systems. Emphasis is placed on piping 


elbows, particularly the lower inlet downcomer elbow. The 
burst mode of relatively thin wall 304 stainless steel piping elbows 
containing through wall flaws is one of plastic instability. Burst test 
results of flawed scale model elbows as well as a full scale 16 inch 
diameter FFTF elbow agree well with several theories of bursting of 
straight cylindrical pipes with through wall flaws. These tests dem- 
onstrate that critical crack sizes can be reliably computed for 
LMFBR piping systems. Critical crack size is defined as the crack 
length that would rupture under the piping internal pressure loads. 
The leak-before-break mechanism occurs when a flaw grows 
through the wall to cause a detectable leak before reaching a critical 
crack size. Earlier tests showed that tensile membrane stresses and 
fully reversed bending stress fields quickly lead to through wall 
fatigue cracks without a significant increase in crack lengths. Present 
results show that uni-direction bending stress fields in elbows lead to 
very long through wall cracks only over a narrow range of 
stress conditions at very high numbers of fatigue cycles (107 to 10°). 
These parameters are orders of magnitude away from any credible 
service conditions. This study in conjunction with earlier analytic 
and experimental results strongly supports the leak-before-break 
argument for LMFBR piping systems. 


48754 (WCAP—7200) Full Length Emergency Cooling Heat 
Transfer tests conceptual design report. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA). Atomic Power Div.). 23 May 
1968. 53p. Dep. NTIS, PC A04/MF AO!. 

is report presents the conceptual design of the PWR a 
of the Full Length Emergency Cooling Heat Transfer (FLECHT) 
program. Test pe ing, facility design and heater and development 
are discussed. The validation of the conceptual design is presented 
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and preliminary data requirements are specified. The overall testing 
program is discussed and a run schedule presented. The test facility 
consists of a once through system including accumulator, test sec- 
tion, instrumentation, piping and auxiliary equipment. The flow 
housing will serve as the pressure housing for low pressure (60 psia) 
testing and will be heated to minimize cold wall effects. Viewing 
ports will be provided for photographic studies. A program to 
develop electrically heated rods to simulate the performance of UOz 
fuel rods is presented. A reference design for the initial series of tests 
is discussed. 

48755 (WCAP—8986) Perturbation technique for calculating 
ECCS cooling performance. Thompson, C.M.; Esposito, V.J. (Wes- 
tinghouse Electric Corp., Pittsburgh, Pa. (USA). Nuclear Energy 
Systems Div.). Feb 1977. 12p. Electric Corp., Pittsburgh, PA. 

The perturbation technique described in this supplement to 
the Westinghouse ECCS Evaluation Model is a method which uses 
overall sensitivities which are known to be conservative based upon 
the results of analyses presented to the NRC in connection with the 
review and approval of the current Westinghouse Evaluation Model 
and in connection with approval of ECCS designs since the adoption 
of 10 CFR 50.46 and 10 CFR 50 Appendix K. The use of these 
sensitivities permits the calculation of the limiting peak clad tempera- 
ture (PCT) and the limiting total peaking factor (F/sub q//sup T/) 
by calculating the change in these factors relative to certain key 
parameters and adding these changes to the results of the ECCS 
cooling performance calculated with the current approved Westing- 
house Evaluation Model. 


48756 Pressure suppressing containment for nuclear reactor. 
Sugisaki, T. (to Hitachi Ltd.). Japanese Patent 1975-29,992/A/. 29 
Jun 1973. 5p. (in Japanese). 

A method is described to restrict considerably the increase of 
pressure in the dry well after a primary system rupture by using a 
straight vent tube for releasing highly pressurized vapor and high 
temperature water. Constitution: Reactor pressure vessel is sur- 
rounded by dry well in containment. A suppression chamber is 
formed beneath the floor in the lower part of the dry well, into said 
suppression chamber a straight vent tube is projected down from 
floor, in the side wall of the suppression chamber holes are bored, 
through which the suppression chamber and the space between the 
dry well and containment is connected. 


48757 Pressure suppressing enclosure for nuclear reactor. Wada, 
T.; Hamada, K. (to Hitachi Ltd.). Japanese Patent 1975-29,993/A/. 
11 Jul 1973. 3p. (In Japanese). 

A design to restrict considerably the increase of pressure in 
the dry well, and to reduce considerably the depth of reactor 
enclosing space in order to be favorable to earthquake proof effect, 
by using a toroidal air room surrounding the dry well is described. 
On accident in the primary cooling system of reactor, steam vapor is 
burst into space of the dry well and is introduced into water in the 
pressure suppressing room through a vent tube. Gas which is not 
condensed at the pressure suppressing room is introduced into the 
toroidal air room. 


48758 Method of detecting nuclear reactor contain- 
ment vessel. Koba, A.; Goto, S. (to Tokyo Shibaura Electric Co. 
Ltd.). Japanese Patent 1976-65,295/A/. 4 Dec 1974. 5p. (In Japa- 
nese). 

To permit accurate and prompt detection of leakage of a 
radioactive substance the rate of change of such factors as radiation 
dose, temperature and pressure in the containment vessel, and each 
detected rate of change is compared with a reference value. The 
running cycle of the condensed drain exhausting pump in a drain 
collecting tank within a predetermined on is detected, and it is 
also compared with a reference value. These comparisons determine 
the absence or presence of leakage. 


48759 Construction for decreasing radioactivity outside the con- 
tainer. Horiuchi, T.; Yamanari, S.; O, wara, H.; Mitani, S.; Kita, 
N. (to Hitachi Ltd). Japanese Patent 1976-72, 892/A/. 20 Dec 1974. 
4p. (In Japanese). 

Object: To provide a housing structure with a reactor house 
built adjacent to a turbine house which can restrain the rise of 
pressure within the house and the rise of radioactivity outside the 
reactor container. Structure: A steam tunnél for covering a main 
steam pipe is provided in close contact with the container passing 
through partition wall between the reactor house and the turbine 
house. When a pressure within the steam tunnel is risen due to burst 
trouble of water pipe or the like, a check valve extended through an 
outer wall of the container within the steam tunnel and a blow-out 
panel in an inner wall of the reactor house in the steam tunnel are 
actuated so that coolant within the steam tunnel into the container 
and reactor house. On the other hand, upon actuation of the check 
valve, the majority of coolant under the influence of radioactivity 
within the steam tunnel flows into and is sealed in the container. 
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48760 Control device oe an emergency core cooling system in a 
nuclear reactor. Omori, T.; Kato, Y. (to Hitachi Ltd). Japanese 
Patent 1976-81,297/A/. 16 Jan 1975. Sp. (In Japanese). 

A method to provide a safe and positive control method 
snttiethe using a test line as a preliminary start line, which quickly 
actuates an emergency core mma d system in a nuclear reactor is 
descirbed. Preliminary 1, P; are provided frontwardly 
of a reactor water level point Le and a storage container pressure Po, 
which are operating points of an ay core cooling system in a 
nuclear reactor, cats en of teat, the preliminary start points 
act to start Os test line. Thereafter, when the operating points Lo, Po 
in a safety and protective system are reached, a test valve closes and 
a water feed ve opens. Thus, waste time of rise in control pressure 
has no relation to water feed to the reactor since such time is before 
the operating points. Further, all need to be done at the operating 
points is to change-over the valves, and accordingly, decrease in 
water level of the reactor is extremely small to leave an allowance in 

constant of a control chamber. 


48761 Reactor container. Minato, A.; Naito, K.; Fukushima, Y.; 
Sato, Y. (to Hitachi Ltd). Japanese Patent 1976-85, ,091/A/. 22 Jan 
1975. Sp. (In Japanese). 
A method is described to prevent dissipation of a radioactive 
onium at the time of b e of a sealed reactor container by 
arranging hydride within the ed reactor container so that sodium 
ae erefrom at the time of an accident may be agglomerated, 
liq and captured therein. When sodium within a reactor con- 
tainer is caused to pass through between a safety container and 
rotary plug and is issued into the space within the container due to 
an accident, it reacts with oxygen within the space and is rendered 
into sodium aerosol which is then subjected together with fission 
products of iodine and the like and nuclear fuel such as uranium to 
reaction with steam emitted from a hydrate within a hydrate holding 
member provided on a side of a crane guarder and is thus agglomer- 
ated and liquefied. It is then cooled by a cooler to ——— agglom- 
eration and liquefaction, and as it is then flowing ugh a passage 
it attaches to a buffer member and is also collected in a collector. 


48762 How safe are nuclear power plants. Danzmann, H.J. (In- 
stitut fuer Reaktorsicherheit der Technischen Ueberwachungs-Ver- 
eine e.V., Koeln (Germany, F.R.)). Elektro-Anz.; 29: No. 8, 177- 
mts (In German). 


uestion ‘how safe are nuclear power plants’ can be 
ioe ‘di rently - it depends on how the term ‘safety’ is under- 
stood. If the ‘safety of supply’ is left out as a possibility of interpreta- 
tion, then the alternative views remain: tional safety in the 
sense of reliability and safety of personnel and population. 


48763 Integrated leakage rate testing of prestressed concrete 
containments. Brown, R.H. Jr.; Cranston, G.V. (Bechtel Power 
bay San Francisco, Calif. (USA)). pp 195-200 of In Experience in 

the design, construction, and operation of prestressed concrete pres- 
sure vessels and containments for nuclear reactors. London; Me- 
chanical Engineering Pub. Ltd. for Institution of Mechanical Engi- 
neers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

To verify leaktightness, concrete nuclear reactor containment 
structures are pressurized to that pressure calculated to occur subse- 
— to a postulated loss of coolant incident. The leakage rate is 

measured. The use of a computer program and a computer data 
terminal at the jobsite enables the measured data to be reduced, the 
leakage rate to be calculated, and the data to be analyzed accurately 
and expeditiously. Therefore, leaks are detected early; leak repairs 
are evaluated quickly; and, a statistically analyzed final report is 
immediately available for review = test. Consequently, 
containment test durations have been signi tly reduced. 


48764 Stress criteria for nuclear vessel concrete. Costes, D. 
CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 

rance). Dept. de Surete Nucleaire). pp 133- 144 of In Experience in 
the design, construction, and operation of prestressed concrete pres- 
sure vessels and containments for nuclear reactors. London; Me- 
chanical Engineering Pub. Ltd. for Institution of Mechanical Engi- 
neers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for’ Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Concrete nuclear vessels are submitted to prestressing forces 
which limit tensile stresses in concrete when the vessel is under 
— with thermal gradients. Hence, the most severe conditions 
or concrete appear when the vessel is prestressed and not submitted 
Soommeas sone The triaxial states of stress in the concrete may 

oF ye postulating elastic or other behaviour and 
Recuescunibasdatbennenaie ont Geeneee 
pest ~ the paper recalls experimental and the accept- 
ability procedures currently used. Criterm fou founded on the lemniscoid 
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surfaces are proposed, parameters for which are obtained by various 
tests and safety considerations. In the second part, rupture tests are 
reported on small, thick, cylindrical vessels submitted to external 
hydraulic pressure simulating prestressing forces. Materials used are 
p concrete, microconcrete, marble and _— The strengths 
obtained are much high than those which could be elastically 
computed, triaxial rupture states being provided by previous experi- 
ments. Such results may be due to a plastic stress redistribution 
before fracture and to stabilizing effects of stress gradients around 
the more stressed areas. Fatigue tests by external hydraulic loading 
are reported. 


48765 Structural integrity test of prestressed concrete contain- 
ments. Hill, H.T.; Duchon, N.B.; Brittle, W.F. (Bechtel Corp., San 
Francisco, Calif. (USA)). pp 465-471 of In Experience in the design, 
construction, and operation of prestressed concrete pressure vensels 
and containments for nuclear reactors. London; Mechanical 
— Ltd. for Institution of Mechanical Engineers (197 
rom Conference on experience in the 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK fs 12 Sep 1975). 

Acceptance testing procedures for post-tensioned concrete 
containments include satmemnent of dimensional c and size 
of concrete surface cracks during pressurization to 115% of 
pressure. These measurements serve to assess the validity of 
analytical methods used in containment design and the quality of 
construction. The results of tests on cylinder/dome containments 
show that dimensional changes due to internal pressure are generally 
close to predicted values. Concrete surface cracks are seldom initiat- 
ed by pressure. While existing temperature and shrinkage cracks may 
—_ in length and width during the pressure cycle, measured 

idth changes seldom exceed 0.2 mm, verifying that cracking is a 
near surface phenomenon. 


48766 Testing of large prestressing tendon end anchorage regions. 
Johnson, T.E. (Bechtel Power Corp., San Francisco, Calif. (USA)). 
pp 229-236 of In Experience in the design, construction, and oper- 
ation of prestressed concrete pressure vessels and containments for 
nuclear reactors. London; Mechanical Engineering Pub. Ltd. for 
Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Tests were performed on concrete end anchorage regions for 
fee range. tendons with ultimate strengths of approximately 8,900 

One test structure simulated a full scale concrete containment 
buttress and the other two test specimens were concrete blocks. The 
behavior of the test structure and specimens, when subjected to 
loading, was monitored by strain gages and dial gages. The testing 
illustrated that all of the amounts of reinforcing te tested should be 
acceptable for the end anchor zones of large tendons presently used 
in prestressed concrete containment structures. 


48767 Experience in settlement analysis and related geostatic 
considerations for the design of heavy reactor ——- 
McNeill, R.L. (Woodward-Clyde Consultants, Los les, Calif. 
(USA)); Yen, B.C.; Bhushan, K.; Haley, S.C. pp 75-81 of In Experi- 
ence in the design, construction, and operation of pod mien: con- 
crete pressure vessels and containments for nuclear reactors. 
London; Mechanical ain Pub. Ltd. for Institution of Me- 
chanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for ed Reactors; York, UK fs 12 Sep 1975). 

Potential settlement problems associated with new, heavier 
reactor structures are discussed. Methods for obtaining data for 
settlement analyses are summarized and analysis procedures are 
compared in an example. Stress history and stress distribution con- 
cepts are shown to be important for settlement estimates. 


48768 Design and analysis of penetrations in reinforced concrete 
nuclear structures. Sarne, Y.; K.N. (Stone and Webster Engi- 
neering Corp., Boston, Mass. (USA)). pp 69-73 of In Experience in 
the design, construction, and operation of prestressed concrete pres- 
sure vessels and containments for nuclear reactors. London; Me- 
chanical Pub. Ltd. for Institution of Mechanical Engi- 
neers a 


From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 2 oe 

The paper reviews conventional methods of designing a ring 
beam and reinforcement around hatches in reinforced concrete nu- 
clear Con ee structures. It also presents a description of a new 

material nonlinear, three finite element analysis that can 
be used to analyse reinforced and prestressed concrete structures. 
This analysis accounts for the cracking of concrete in tension, the 
nonlinear behavior of concrete under triaxial com 


pression, yielding 
of steel liner and reinforcement, loss of prestressing forces and the 
visco-elastic creep of concrete. The paper shows the application of 
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this analysis to the design of a large ye a age hatch for a reinforced 

concrete containment structure. An elastic analysis for the design of 

the reinforcement in the ring beam is described followed . a 

nonlinear analysis of this design. The effect of the accident tempera- 

ture on the ring beam and the operating temperature gradient on the 

= are shown by the use of the nonlinear three dimensional 
ysis. 


48769 Review of French containment vessels. Costaz, J.L. (Elec- 
tricite de France, 75 - Paris); Moreau, P. pp 19-24 of In Experience 
in the design, construction, and operation of prestressed concrete 
|e vessels and containments for nuclear reactors. London; 

echanical Engineering Pub. Ltd. for Institution of Mechanical 
Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

A description is given of the containment vessels for the 
following French reactors: Tihange, Fessenheim-1, Fessenheim-2, 
other French PWR and BWR power reactors in process of design or 
construction. The use of prestressed concrete, reinforced concrete 
and steel in the construction, in different designs, is described. The 
account is presented under the following headings: outline descrip- 
tion, primary loadings, factored loadings, raft-cylinder junction, steel 
liner, dome erection, containment prestressing, gas-tightness test, 
pneumatic test, secondary shell at Tihange, development investiga- 
tions relating to safety. 


48770 Multiple-barrier concrete containment without steel liner. 
Costaz, J.L. (Electricite de France, 75 - Paris); Picaut, J. pp 533-537 
of In Experience in the design, construction, and operation of 
prestressed concrete pressure vessels and containments for nuclear 
reactors. London; Mechanical Engineering Pub. Ltd. for Institution 
of Mechanical ena (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The difficulties of producing and testing the conventional 
type of pressure-containment structure makes it attractive to design a 
multiple-barrier system which dispenses with the steel liner. The 
French electricity generating authority is currently investigating a 
system based on an inner, prestressed concrete structure contained in 
a reinforced concrete outer structure, in which leak-tightness is 
provided by the concrete itself. Other advantages include reduced 
thermal stresses, greater freedom in construction and improved 
impact and blast resistance. Laboratory tests show that properly 
placed concrete has the required impermeability properties. 


48771 Crashing of an aircraft on a nuclear power plant. An 
inelastic analysis. Fuzier, J.P.; Cheyrezy, M. (Europe-Etudes, Bou- 
logne (France)); Dufour, C.-J. pp 49-54 of In Experience in the 
design, construction, and operation of prestressed concrete pressure 
vessels and containments for nuclear reactors. London; Mechanical 
isons Pub. Ltd. for Institution of Mechanical Engineers 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

At Doel III, nuclear power plant, the impact of an aircraft 
crashing is withstood by an additional external containment vessel 
designed mainly for this purpose. An inelastic analysis is described, 
based on an iterative process which is readily adaptable to rather 


similar computer aided calculation and which leads to a safe and 


economical design. 


48772 Earthquakes - dynamic loads on the foundation piles of a 
nuclear reactor. Henning, F.; Dufour, C. (Traction et Electricite, 
Brussels (Belgium)); Fuzier, J.P.; Cheyrezy, M. pp 41-48 of In 
Experience in the design, construction, and operation of prestressed 
concrete pressure vessels and containments for nuclear reactors. 
London; Mechanical Engineering Pub. Ltd. for Institution of Me- 
chanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The purpose of this paper is to analyse the behaviour of a 
iled foundation of a nuclear power plant submitted to earthquake 
oadings. The actual horizontal stiffness of the compound ‘soil + 
structure’ is calculated from the stiffness of the piles and the dynamic 

characteristics of the different layers of soil. The maximum ampli- 
tude of the horizontal displacement of the raft foundation is obtained 
by an iterative calculation from the displacement spectrum applied 
to the surrounding earth. At this stage, the moment diagrams for the 
different types of piles and their required reinforcement are calculat- 
ed. The response of the nuclear plant components is determined 
from the displacement spectrum previously obtained for the raft. 


48773 Design of conventionally reinforced concrete containment 
structures for nuciear power plants. Rettig, R.A.; Condon, K.A.; 
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Jankov, Z.D.; Reeves, C.F. (Stone and Webster Engineering Corp., 
Boston, Mass. (USA)). pp 25-32 of In Experience in the design, 
construction, and operation of prestressed concrete pressure vessels 
and containments for nuclear reactors. London; Mechanical i- 
— Ltd. for Institution of Mechanical Engineers (1976). 
rom Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). | 
The design of a — reinforced concrete containment for 
an 800 MW Pressurized Water Reactor is presented. The loading, 
analytical techniques and design procedures are discussed. The con- 
tainment pressure test and correlation with predicted results; and 
special tests to establish a conservative design are described. Solu- 
tions to special design problems are also included. 


In-service surveillance of unbonded post-tensioning sys- 
tems in prestressed concrete containment structures. Rotz, J.V. (Bech- 
tel Power —— San Francisco, Calif. (USA)). pp 473-478 of In 
Experience in the design, construction, and operation of prestressed 
concrete pressure vessels and containments for nuclear reactors. 
London; Mechanical Engineering Pub. Ltd. for Institution of Me- 
chanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The condition and functional capability of ungrouted post- 
tensioning systems in prestressed concrete containment structures 
built in the United States are assessed periodically. This is accom- 
plished systematically through implementation of an in-service 
tendon surveillance program for each containment structure. The 
tendon surveillance program provides for scheduled examination of 
a representative sampling of tendons to assess prestress force level 
and physical condition of the tendon including end anchorage assem- 
blies and sheathing filler. Present experience involving five contain- 
ment structures indicates that the surveillance program provides 
sufficient data from each surveillance to adequately assess the perfor- 
mance, quality and condition of the post-tensioning system in a 
particular containment structure. A comparison of data from the 
different containment structures reveals no significant differences. 
Prestress force level was found to be in good agreement with 
predicted values (based on expected time dependent losses). All of 
the systems were found to be in good condition with no potentially 
deleterious or adverse conditions developing. The hi confidence 
in the system's functional capability provided independently by the 
surveillance of each containment structure is further supported by 
comparable performance of similar systems in other containment 
structures. 


48775 Design and analysis of reinforced concrete containment 
structures for the base shear force. Sarne, Y.; Reeves, C.F. (Stone and 
Webster Engineering Corp., Boston, Mass. (USA)). pp 63-68 of In 
Experience in the design, construction, and operation of prestressed 
concrete pressure vessels and containments for nuclear reactors. 
London; Mechanical Engineering Pub. Ltd. for Institution of Me- 
chanical Engineers (1976). ; ; 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

This paper reviews a conventional method, which has been 
used for several nuclear power plants in the United States, to desi 
the shear reinforcement in the containment structure wall at 
junction with the foundation mat. The classical analysis to calculate 
the combined bending moment, meridional tension force, and radical 
shear force at the discontinuity is described for a typical structure 
which houses an 800 MW Pressurized Light Water Reactor. Calcu- 
lations to provide a conservative design for the shear reinforcement 
are shown. The paper describes the results of a material nonlinear 
finite element analysis of the design. This analysis is used to study 
the effects of variations in the shear resistance of cracked concrete 
(aggregate interlock and dowel action of the reinforcement) on the 
shear reinforcement and the steel liner. The results of a full scale test 
and companion nonlinear finite element analysis are presented to 
evaluate the distribution of the shear forces between the concrete 
and the reinforcement. 


48776 Design and construction of the liner plate for the Arkansas 
and Midland containments. Wiedner, K.; Shah, G.H.; C -Lo, P. 
(Bechtel Power Corp., San Francisco, Calif. (USA)). pp 397-403 of 
In Experience in the design, construction, and operation of pres- 
tr concrete pressure vessels and containments for nuclear reac- 
tors. London; Mechanical Engineering Pub. Ltd. for Institution of 
Mechanical Engineers (1976). 1 7 3 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain-. 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

This paper presents the design criteria and features of the 
containment liner plate systems utilized for the Arkansas and Mid- 
land Nuclear Power Plant. For the Arkansas project, the liner pl 
system was erected in circumferential rings approximately 3 m high, 
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and the penetration assemblies were welded into the liner after 
erection. For the Midland project, the liner plate system was erected 
in vertical segments approximately 6 m wide x 24 m high, and the 
penetration assemblies were welded into the liner prior to erection. 
The differences between the schemes are discussed. 


48777 Aircraft impact design for SGHWR containment. Bartley, 
R. (Sir Robert McAlpine and Sons Ltd., Warriston (UK)); Davies, 
I.Ll. pp 55-62 of In Experience in the design, construction, and 
operation of prestressed concrete pressure vessels and containments 
for nuclear reactors. London; M Mechanical Engineering Pub. Ltd. for 
Institution of Mechanical Engineers ( 1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

A description is given of the influence on the design of the 
containment structure to meet the recent safety requirements in the 
UK of specified external hazards. Methods of preliminary design for 
the case of aircraft impact are described to enable structural sizes to 
be determined. 


48778 Leakage testing of CANDU containments. Smith, E.C. 
(Atomic Energy of Canada Ltd., Sheridan Park, Ontario. Power 
Projects); Kenthol, J. Jr. pp 185-193 of In Experience in the design, 
construction, and operation of prestressed concrete pressure vessels 
and containments for nuclear reactors. London; Mechanical Engi- 
neering Pub. Ltd. for Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Containment systems for CANDU nuclear power plants are 
of two types; single-unit and multi-unit. The associated containment 
structures are in general prestressed concrete and reinforced con- 
crete respectively. In accordance with Canadian Nuclear Safety 
Requirements acceptance values of leakage rate are established for 
each application, and the system including the containment structure 
is subjected to proof and leakage rate testing before first criticality of 
the reactor. Leakage testing procedures for an example of each of 
the two types, Gentilly-1 and Pickering, are described, and results 
are quoted in the context of accuracy requirements. The results of 
such tests are also presented and some comparative explanation is 
attempted. A note is made of a recent development in leakage 
testing. 


48779 Containment for LMFBR (CFR). Bradbury, J.N.; 

Morgan, P.L.T. (Sir Robert McAlpine and Sons Ltd., Risley (UK)). 
pp 563-579 of In Experience in the design, construction, and oper- 
ation of prestressed concrete pressure vessels and containments for 
nuclear reactors. London; Mechanical Engineering Pub. Ltd. for 
Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

A prestressed concrete containment for a Liquid Metal Fast 
Breeder Reactor has been developed based on the experience gained 
from the design and construction of PCPVs for existing systems. A 
general description of the structure is given. There are two regions 
of particular interest which required further development work. 
Firstly, the top slab which houses very large penetrations such as the 
rotating shield plug and, secondly, the lower half of the structure 
which contains the hemispherical part of the vault. The development 
of the design is outlined and a description is given of the various 
associated scale model tests. 


48780 KNS - the compact primary sodium loop for safety tests 
within the scope of the fast breeder program. Huber, F.; Mattes, K. 
a mere erg Karlsruhe (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). KFK Nachr.; 8: No. 2, . 24-28(1976). (In 
German). 

5 figs.; 2 tabs. 

For experimental studies of the problems arising from an 
integral loss of cooling of the fuel elements (voiding of the fuel 
elements and resulting reactivity effects) the compact sodium circuit 
(KNS) has been designed and built. The authors describe the circuit 
and the first test set-up and report experiments already carried 
—_ (single phase tests, tests with local boiling) and results 


48781 Wyhl - kein Kernkraftwerk in Wyhl und auch sonst nir- 
gends, Betroffene Buerger berichten. (Wyhl - no nuclear power plant at 
Wyhil - and nowhere else either. Reports made by citizens concerned). 
Noessler, B.; Witt, M. de (eds.). Freiburg, Germany, F.R.; inform- 
Verl. (1976). 304p. (In German). 

With figs., tabs. and refs. 

The book contains reports of more than thirty opponents of 
— power plants concerning their activities in Breisach and 

y' 
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48782 Nuclear power controversy in the U.S.A. Wilson, R. (Har- 
vard Univ., Cambridge, MA). pp 313-341 of In Aspects of energy 
conversion. Blair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1976). 

Topics discussed include routine radiation levels, reactor acci- 
dents, waste , uranium mining, the breeder reactor, and 
electricity growth rates. 


48783 Studies on loss-of-coolant accident. ROSA project. 
Adachi, H. (Japan Atomic Energy Research Inst., Tokai, 
Tokai Research Establishment). Karyoku Genshiryoku Hatsuden; 27: 
No. 2, 127-134(Feb 1976). (In Japanese). 

In Japan Atomic Energy Research Institute, large-scale ex- 
age on loss-of-coolant accidents in light water reactors, called 


OSA (Rig of Safety Assessment). Project, are in progress since 
December 1970. After ROSA-I, ROSA-II is now proceeding, and 
ROSA-III is being planned technically. The former two phases are 
described. The purposes are as follows. ROSA-I: By releasing high 
temperature pet high pressure water from an experimental reactor 
vessel, in-vessel pressure, temperature etc. are investigated. ROSA- 
II: In case of PWR’s LOCA, the Seas plaster of _ 
primary cooling system, and also that of emergency core cooling 
+ ie are studied. (ROSA-III: Similar tests for BWR to ROSA 
If 


48784 Construction of hybrid containment vessel with ice con- 

Cenex) Maekawa, F. (Kansai Electric Power Co., Inc., Osaka 

Gapan)). Karyoku Genshiryoku Hatsuden; 27: No. 2, 108-115(Feb 
976). (In Japanese). 

For the PWR nuclear power stations of more than 1 million 
kW, the containment vessels of new design are required owing to the 
limitation of plate thickness, accordingly concrete containment ves- 
sels or the containment vessels equipped with ice condensers are 
adopted. By installing ice condensers, plate thickness is brought 
down within the limit, below which ann is not required, and 
the volume of containment vessels is reduced drastically. In contain- 
ment vessels, ice condensers, air-cooling facilities and ice-char; ging 
facilities are installed, while in auxiliary machinery rooms, R 
— erators and ice machines are arranged. When loss of coolant 

ident occurs, the blow-down energy of primary coolant pressur- 
izes the lower compartment, and the doors to ice condensers are 
opened. Air and steam flow through the ice bed in the ice condens- 
ers, and are rapidly cooled and condensed. Air-circulating fans 
promote the heat-removing effect. The design pressure is 0.84 kg/ 
cm, and the design temperature is 116°C. Hybrid type containment 
vessels are characterized by concrete liner part, and the points in the 
installation of hybrid type containment vessels, which are different 
from conventional vessels, are explained. Magnetic flaw detection, 
the inspection of welding, leak test and pressure-preserving test were 
carried out on all the weld lines of a containment vessel in Oi Power 
Station. 


48785 Dynamic characteristics of high temperature gas loop. 
Y , E.; Kawai, T. (Kaw: ty Heavy Industries Lid. Kobe 
(Japan)). FAPIG (Tokyo): No. 80, 20-24(Feb 1976). (In Japanese). 
A series of high temperature gas flow ae _ 
performed to see the transient thermal behavior of the gas 
the time of accident and to improve the reliability of os 
analysis code. The experimental helium gas loop consists of a a. 
a regenerating heat exchanger, a cooler, a compressor, and high- and 
low-pressure tanks. The flow diagram of the loop and the structure 
of the dual pipe are shown. Temperature and flow rate disturbances 
were given to see the dynamic behavior of the system. Temperature 
at selected points were measured. The method and conditions of 
experiment are illustrated in the first part. The experimental results 
and the corresponding results of calculation are presented for com- 
parison. The second describes the outline of the analysis code 
GRAAC and the ma tical models employed in the code. As the 
—_ of those experiments and analysis, it was concluded that the 
loop system was stable with regard to temperature and easy to 
abn and that the results of GRAAC calculation agreed very well 
with the experimental results. 


48786 System for reducing consequences of a failure in a nuclear 
power plant. Bukrinsky, A.M.; Matskevich, G.V.; Rzheznikov, J.V. 
(and others). (to Vsesoyuznyi Nauchno-Issledovatel 'skii Teplotekh- 
nicheskii Inst.). — Patent 118,955/D/. 20 Mar 1976. 


ressure suppression after a loss-of-coolant 
reactor containment consists of two wells 
connected pape hy The first well encloses amongst others the 
pressure vessel and the primary coolant circuit. In the coi 
channel there are one or several steam condensers. In the event of a 
loss-of-coolant accident, the mixture of air and steam is passed with 
the aid of the condensers through non-return valves into the second 
well, thus reducing the pressure in the containment. Additionally, a 
_ Spray a in the first well, operates until the whole 
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48787 Application of high steel to containment vessels of 
PWR power stations. Susukida, H.; Sato, M.; Takano, G.; Uebayashi, 
T.; Yoshida, K. (Mitsubishi Heavy Industries Ltd., Tokyo (Japan)). 
ee ee Hatsuden; 27: No. 4, 315-324(Apr 1976). ( (In 
apanese). 

‘ ~~ As for the reactor containment vessels of PWR power sta- 
tions in Japan, steel vessels have been adopted consistently, while in 
foreign countries including U.S.A., concrete vessels were mainly 
employed. It is probably because the rolled steel of good quality, 
excellent welding techniques and weldors are easily available in 
Japan. Reactor containment vessels become large as the power 
output increases, and in particular, the effect of earthquakes is large 
in Japan, therefore the adoption of the reactor containment vessels 
made of high strength steel for the nuclear power stations of 1 
million kW class was studied. In the design of containment vessels, 
the following matters must be taken in consideration: their field 
construction becomes the critical path in the progress of works, the 
limit of 1-1/2 in plate thickness which requires stress relievin 
annealing, and the aseismatic design. For the selection of hi 
strength steel, brittle fracture, welding conditions, and the stable 
supply of the steel must be taken in consideration. The basic proper- 
ties of parent metal and welded joints, the strain-aged properties, the 
weldability, and the brittle fracture of A543 Grade B steel were 
tested in cases of coated electrode arc welding, MIG welding, and 
submerged arc welding. A543 steel plates of thick or thinner 
can be used for the construction of containment vessels without 
annealing after welding. 


48788 Concept of underground nuclear power plant. Onishi, S. 
(Science Univ. of Tokyo (Japan). Faculty of Engineering). Genshir- 
yoku Kogyo: 22: No. 5, 75-79(May 1976). (In Japanese). 

e concept of constructing nuclear power plants on the sea 
or underground as the future sitting is on moving the present 
power plants on the ground with actual results to the sea or 
underground without changing the design. The underground nuclear 
power plants have many similar points to underground hydro- 
electric power stations with many achievements in the construction 
viewpoint, though they have their proper difficult problems. Of 
course, it requires to excavate larger underground caves than the 
case of underground hydro-electric power plants. The maximum 
dimensions of the caves have been determined through experience in 
practice. Therefore the developments of design theory and:-construc- 
tion technique are desirable in this field. In discussing underground 
construction, two evaluating methods are considered for the shield- 
ing effect of base rocks. The minimum vertical distance up to ground 
surface from the center of the cave differs depending upon the in- 
cave pressure, and the conditions of base rock, soil and underground 
water in case of the accident assumed in the design, and is approxi- 
mately 60m, if the cave is assumed to be an indefinite cylindrical 
shape, by the safer side calculation in the above two evaluations. 


48789 List of key words with classification for a standard safety 
report for nuclear power plants with PWR or BWR. Gemeinsames 
Ministerialbl., A; 27: No. 26, 418-439(Aug 1976). (In German). 

Under the efforts of improving the licensing procedure for 
nuclear power plants, the Federal Minister of the Interior set up a 
task group of experts of the manufacturers and operators of nuclear 
—_ plants, the assessors (Technische Ueberwachungsvereine, 

eVs), the Institute for Reactor Safety of the TUeVs, the licensing 
authorities of the Laender, and the Federal Ministry of the Interior 
which worked out a list of key words for writing the safety report 
for nuclear power plants with PWRs and BWRs. This list of key 
words is published herewith in order to encourage its application 
when writing or assessing safety reports for nuclear power plants 
and in order to present the opportunity to make pro s for 
improvement to a group as large as possible. At a later date, it is 
intended to incorporate the list of key words as soon as sufficient 
experience from the practical = agen will justify this, it is 
intended to incorporate the list of key words in a general administra- 
tive regulation. 


48790 Relationship between radiation embrittlement and allowa- 
ble crack size of nuclear vessel, Urata, K. (Hokuriku Electric 
Power Co., Inc., Toyama (Japan)). Nippon Genshiryoku Gakkaishi; 
18: No. 8, 509-517(Aug 1976). (In Japanese). 

Unstable fracture is disc for welds in reactor vessel belt- 
line region for light water reactors up to 1,000 MWe class. Critical 
surface crack sizes on welds correspond to reactor operating condi- 
tions including a loss of coolant accident are calculated — linear 
elastic fracture mechanics. The highest neutron fluence level is 
assumed to be 5x10'°n/cm2 The result of calculations shows that the 
depth of surface crack required to protect against the unstable 
fracture during design lifetime of reactor pressure vessel, a, is 
approximately (1.15x10~*)B +. (2.19(a/1)), where 1 is length of 
crack and B weld thickness, Due to neutron attenuation by the 
vessel wali material itself, the NDT temperature of welds in reactor 
vessel belt-line region becomes lower from the inner surface to the 
outer surface. Gradient of radiation induced NDT temperature 
through the wall is analogous to that of water quenched 12 in. thick 
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A533-B class 1 steel plate. By applying this analogy, the effect of the 
gradient of radiation-induced toughness on unstable fracture is dis- 
cussed in relation to the following average NDT tem anti 
NDT ssub(theta). anti NDT sub(theta) = NDT-~(FTE-FTE 
sub(theta)) NDT stands for the highest NDT temperature through 
thickness, FTE stands for the Fracture Transition Elastic - 
ture of material having uniform NDT tem with thic 
ition, and FTE sub(theta) stands for the Fracture Transition 
lastic temperature of material having uneven NDT temperature 
gradient with thickness position. 


48791 Kernenergie - offen bilanziert. (Nuclear energy - an open 
review). Frankfurt am Main, German, F.R.; Fischer (Aug 1976). 
140p. (In German). 

With figs. and tabs. 

The ket edition at hand contains eight contributions on 
subjects such as: 1) stop to the building of nuclear power plants; 2) 
energy situation in Western Euro 3) priorities in research; 4) no 
way around nuclear energy; 5) is there an assured supply of uranium; 
6) social pressures of nuclear energy. It also has as contents a debate 
between competent proponents and opponents of nuclear energy. 


48792 Annual plans of safety research on reactor facilities, etc. 
(from fiscal year 1976 to 1980). Genshiryoku Iinkai Geppo; 21: No. 6, 
18-28(Aug 1976). (In Japanese). 

Due to the recent progress in nuclear power generation, the 
or tage program of safety research on reactor facilities, etc. has 

restudied by an ad hoc subcommittee of the Japan AEC. 
Covering the five-year period from fiscal 1976, the annual plans took 
up engineering safety research on light water reactor plants and the 
reduction of release of radioactivity from the fuel reprocessing 
facility. After explaining the ideas of the program, the safety re- 
search works to be performed during the period are described as 
follows: reactivity accident, loss of coolant accident, light water 
reactor fuel, structural safety of reactor plants, reduction of radioac- 
tivity release, probabilistic safety evaluation, and earthquake endur- 
ance of reactor facilities, etc. 


48793 Nuclear valves: a realistic approach to seismic require- 
ments, Eacott, K.B.; Lai, Y.S. (Dresser Ind, Inc). Power Eng.; 80: No. 
11, 48-51(Nov 1976). 

Theoretical analysis, even of simple bolted bonnet gate 
valves, can prove to be in significant error when used to assess the 
functional operability of valves. More precise methods, such as 
dynamic testing, are needed to assure that a valve design can meet 
the requirements for nuclear components under seismic shock condi- 
tions. 


Notstromversorgung in Kernkraftwerken. Entwurf. T. 1. 
Uebergeordnete Anforderungen. power supply in nuclear 
power plants. Draft. I. Requirements on a higher level). Koeln, Ger- 
SOT ie Heymanns (Nov 1976). 28p. (In German). (KTA— 
3701(T.1)). 

Information is given on the field of application, definitions, 
requirements on the emergency power supply and the mains, oper- 
ation, maintenance, repair, and examinations. 


48795 Auslegung von Kernkraftwerken gegen seismische Einwir- 
kungen. Entwurf. T. 5. Seismische Instrumentierung. (Design of nucle- 
ar power plants taking into account seismic impacts. Draft. V. Seismic 
instrumentation). Koeln, Germany, F.R.; Heymanns (Nov 1976). 16p. 
(In German). (KTA—2201(Pt.5)). 

2 figs. ie 

A seismic instrumentation is presented, the measuring princi- 
ple of which is based on acceleration measurements. A seismic 
instrumentation different from the one characterized here can be 
used, if it can ascertain the parameters which have to be determined 
according to chapter 1, paragraph 2. The rule applies to all station- 
ary nuclear power plants. In addition, this rule ought to be valid for 
all other stationary nuclear facilities. 


48796 (AD-A—038253) Some thoughts on optimizing long-dis- 
tance heat systems and their storage facilities. Charro; 
P. (Cold Regions Research and Engineering Lab., Hanover, 
(USA)). Dec 1976. Translation of Unpublished Manuscript (France) 
November 1975. (CRREL-TL—568). 37p. NTIS, PC A03/MF AO1. 
A study of transport of heat produced in nuclear power 
reactors with a — enough rating to benefit by scale economy and 
relying on seasonal storage to flatten the production curve is present- 


ed. It aims at optimizing such transport systems and is first of all a 
search for a simple mathematical method for determining immediate- 
ly the optimal diameters and the corresponding costs. 


48797 System evaluations by means of reliability analyses. Anal- 
ysis practice demonstrated on the example of a core flooding system. 
Breiling, G. (Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim 
(Germany, F.R.)). Kerntechnik; 18: No. 12, 536-541(Dec 1976). (In 
German 


). 
5 figs.; 2 tabs.; 8 refs. 
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The objective of this study is to show which analysis require- 
ments are associated with the claim that a reliability analysis, as 
practised at present, can provide a quantitative risk assessment in 
absolute terms. The question arises of whether this claim can be 
substantiated without direct access to the specialist technical depart- 


ments of a manufacturer and to the multifarious detail information 
available in these departments. The individual problems arising in 
the course of such an analysis are discussed on the example of a 
reliability analysis of a core flooding system. The questions discussed 
relate to analysis organisation, ee pe analysis, fault-tree analysis, 

processes superimposed on the 


and the treatment of operati 
failure and repair processes. 


Temperature in a multichannel cooled heat-generating cyl- 
inder with flow blockage in one of the eccentric channels. Chen, K.; 
Wang, S.W. (National Tsing Hua Univ., Hsinchu, Taiwan). Nuci. 
Sci. J. (Taiwan); 13: No. 4, 223-238(Dec 1976). 

An analytic solution has been obtained for the steady state 
conduction problem in a multi-channel cooled cylinder. The prob- 
lem considered here is the accidental effect due to blockage in one of 
the cooling channels resulting in a decrease of flow rate. The 
solution is constructed from a regular function representing the 
hollow cylinder and a singular function which brings out the effects 
of the eccentric channels. Satisfaction of all the boundary conditions 
then can be accomplished by representing the solution in different 
coordinate systems. Effect of the blockage on temperature distribu- 
tion is illustrated for a seven-channel cooled insulated cylinder with 
flow reduction in one of the eccentric channels. 


48799 (INEL-TR—13) Heat transfer in spraying and flooding a 
BWR double bundle. Gaul, H.P.; Riedle, K.; Sarkar, J. 1977. Transla- 
tion of German paper. (CONF-770323—1). 18p. Dep. NTIS, PC 
A02/MF AOl. 

From Reactor congress; Mannheim, German, Federal Repub- 
lic of (F.R. Germany) (29 Mar 1977). 

In a model accident simulated in a KWU boiling-water reac- 
tor (BWR) with external or semiexternal coolant circulation, it is not 
impossible for the level of cooling water in the reactor vessel to drop 
below the lower edge of the core for a short period of time. A 
boiling-water reactor is equipped with spraying and flooding systems 
for this hypothetical situation. These systems can remove the after- 
heat generated or flood the core again, thereby preventing the 
temperature of the fuel rods from exceeding the allowable maximum. 
To demonstrate the effectiveness of these emergency cooling sys- 
tems, spraying and flooding experiments were carried out on a 
double bundle in a boiling-water reactor at KWU in Erlangen, as 
part of a federally funded research project. The —— of these 
experiments was to determine the heat transfer coefficients during 
the unsteady emergency cooling phase, so these coefficients could 
later be used in safety analysis programs. 


48800 Russian approach to nuclear reactor safety. Lewin, J. 
(Oak Ridge National Lab., TN). Nucl. Saf; 18: No. 4, 438-450(1977). 

Soviet reactor and power-station design initially proceeded 
from a safety philosophy that did not acknowledge a loss-of-coolant 
accident caused by a double-ended pipe break nor a massive core 
meltdown as credible eventualities to be considered in the design of 
systems and details. Generally, engineered safeguards and conserva- 
tism in design have been regarded as adequate insurance inst 
accidents that could escalate to a point where there is significant 
radiation damage to either plant personnel or the public. Recently, 
there has been some change in the attitude of scientists toward 
secondary containment in pressurized-water-reactor plants. In pres- 
sure-tube boiling-water reactors and liquid-metal-cooled fast breeder 
reactors, Soviet experience on several demonstration and “semicom- 
mercial” units has been interpreted to mean that core damage 
propagation and accidents involving large energy releases are not 
credible. It appears, however, that there is not complete unanimity 
on all safety questions and greater dispersion of authority and more 
formal safety reviews seem to be in the making. 


48801 1976 international meeting on fast reactor safety and relat- 
ed Pie Ne Fontana, M.H. (Oak Ridge National Lab., TN). Nucl. 
Saf.; 18: No. 4, 451-468(1977). 

The article reviews some of the significant safety topics that 
were discussed during the International Meeting on Fast Reactor 
Safety and Related Physics held in Chicago on Oct. 5 to 8, 1976, 
under the auspices of the American Nuclear Society and the newly 
formed European Nuclear Society. Twenty-nine sessions were held, 
including two — sessions; more than 226 pai were present- 
ed. Because of the impossibility of reporting all the sessions, the 
reviewer has attempted to convey a consensus of the state of the art 
of fast reactor safety as reported at this meeting. 


48802 Nuclear safety experiments in the Marviken power station. 
Slaughterbeck, D.C. (Idaho National Engineering Lab., Idaho Falls); 
Ericson, L. Nucl. Saf; 18: No. 4, 481-491(1977). 

The article reviews three multinational projects concerning 
full-scale nuclear safety experiments at the Marviken power station 
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in Sweden. Experiments in the first project, carried out in 1972 and 
1973, were related to the response of the pressure-suppression con- 
tainment to simulated ruptures in pipe systems connected to the 
pressure vessel. Experiments in the second project, currently under 
way, are related to pressure oscillations in the containment system 
foilowing simulated ruptures in the pipe system. The third project 
concerns a proposed program for the experimental investigation of 
critical mass flow through simulated ruptures in a full-scale piping 
system. 


48803 Controlling occupational radiation exposure at operating 
nuclear power stations. Dickson, H.W.; Oakes, T.W.; Shank, K.E. 
(Oak Ridge National Lab., TN). Nucl. Saf; 18: No. 4, 492-501(1977). 
The historical development of the philosophy of keeping the 
radiation exposure of workers at light-water reactors as low as 
reasonably achievable (ALARA) is presented. A review is made of 
some of the ALARA activities of the Nuclear Regulatory Commis- 
sion, the Energy Research and Development Administration, and 
various nuclear installations. Data compiled by the NRC show that 
routine and special maintenance at light-water reactors accounts for 
72 percent of all occupational exposure at these sites. The role that 
Oak Ridge National Laboratory has taken in ALARA research is 
resented, with emphasis placed on a study of valve malfunctions at 
ight-water reactors. The valve study indicates a trend toward 
decreasing valve reliability over the past few years. Finally a cost— 
benefit analysis of radiation dose reduction is discussed. The ratio- 
nale for assigning a cost per man-rem based on the radiation expo- 
sure level that is encountered is presented. 


48804 Occupational radiation exposures at licensed facilities, 
1975. Brooks, B.G. Nucl. Saf; 18: No. 4, 523-526(1977). 

Personnel occupational radiation exposures for calendar year 
1975 were obtained from annual and termination reports submitted 
by various types of Nuclear Regulatory Commission licensees, in- 
cluding nuclear power plants and industrial radiographers, as well as 
fuel and by-product processors, fabricators, and reprocessors. 
Annual reports received from 387 licensees indicated that some 
78,713 individuals, who incurred an average exposure of 0.36 rem, 
were monitored for exposure to radiation during 1975 and that 
21,601 individuals terminated their employment or work assignment 
in 1975. The number of personnel overexposures reported in 1975 
decreased from previous years. 


48805 Recent occurrences at nuclear reactors and their causes. 
Scott, R.L.; Gallaher, R.B. (comps.). Nucl. Saf; 18: No. 4, 535- 
547(1977). 

The safety-related occurrences at U. S. po reactors on 
which reports were received at the Nuclear Safety Information 
Center — March and April 1977 are listed. Included are occur- 
rences, which resulted in reactor shutdown, those which occurred 
during operation but were not discovered by testing and did not 
result in reactor shutdown, and those which were discovered by 
testing but had little, if any, effect on operations. The occurrences 
listed are those at operating research reactors and at power reactors 
that are in commercial operation. 


48806 Selected safety-related occurrences Sah tee in March and 
be A Casto, W.R. (comp.). Nucl. fF; 18: No. 4, 548- 
1 " 


The following occurrences are briefly reviewed: (1) a series 
of overexposures tc personnel handling radiographic sources, (2) 
damage to a diesel during testing of emergency generators at Mill- 
stone-2, (3) a diesel generator fire at Zion-2, and (4) improper 
operation of the engineered safeguards actuation system at Millstone- 
2 due to faulty under-voltage trip logic. (DG) 


48807 Remote monitoring system for nuclear reactors. Eder, E. 
(Bayerisches Landesamt fuer Umweltschutz, Muenchen (Germany, 
tin Kerntechnik; 19: No. 1, 21-26(Jan 1977). (In German, Eng- 
ish). 

2 figs.; 2 tabs.; 3 refs. 

The Department for Environmental Protection of the State of 
Bavaria intends to build in Bavaria a remote monitoring system for 
nuclear reactors (K FUE). The functions of the KFUE will include a 
continuous nae ae porate monitoring of radioactive emissions, 
of the meteorological parameters and of certain operating param- 
eters of power reactors. In addition, the radioactive emmissions in 
the vicinity of nuclear power plants will be determined by means of 
actual dispersion calculations. This will make it possible, in the event 
of an accident, to arrive rapidly at an evaluation of the conditions in 
the regions which might be at a risk. The implementation of the first 
stage of the KFUE is scheduled for completion by mid-1978. 


48808 Simulation experiments on the growth of blockages on 
honeycomb spacers in fuel subassemblies of LMFBR’s. 
Buchner, H.; Franke, A.; Schultheiss, G.F. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Reaktorentwicklung). Atom- 
wirtsch., Atomtech.; 22: No. 1, 36-38(Jan 1977). (In German). 

3 figs.; 7 refs. 
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For an explanation of the formation of blockages on — 
at the Institute for Reactor Development of the Karlsruhe Nuclear 
Research Center a number of simulation experiments were made in 
order to get a better view on the phenomena of blocking processes. 
The experimental installation is described and experimental results 
are communicated. In the simulation experiments (solid: sand, tung- 
sten silicide) it was found that the blockages preferably grow in 
radial direction. A marked blockage in oul direction could not be 
detected. The results refer exciusively to the configurations with 
honeycomb spacers. 


48809 Occupational radiation exposure in LWRs increasing. 
Martin, A. (Associated Nuclear Services, Epsom (UK)). Nucl. Eng. 
Int.; 22: No. 252, 32-34(Jan 1977). 

Statistics of occupational exposure in LWR plants in the US 

are quoted for 1969-75. Exposure, which is expected to increase as 

lants age, is related to problems of maintenance and repair work. 

¢ possibilities of reducing dose rates by coolant circuit decontami- 
nation and corrosion product control are discussed. 


48810 Kernkraftwerk Kalkar (SNR-300). Including the immer- 
sion cooling system in the concept of after-heat removal. Bundesan- 
zeiger; 29: No. 2, 3(Jan 1977). (In German). 

The manufactuerer’s computer programme NOTUNG con- 
cerning the inclusion of the immersion cooling system was con- 
firmed by the expert. More safety is achieved on account of in- 
creased redundance and reliability, and on account of a lower 
temperature level. The RSK recommends to agree to these mea- 
sures. 


48811 Liquid cooled nuclear reactors. Hind, J.R.; Durston, J.G. 
(to UKAEA). British Patent 1,461,275/A/. 13 Jan 1977. 4p. 

A construction is described for a liquid metal cooled fast 
reactor, in which the core is supported in a pool of liquid coolant, 
wherein a catchment tray is provided for any debris falling from the 
core. The tray comprises a complex of open top collecting vessels 
with central support struts, the vessels being s apart and 
arranged in layers in a lattice pitch. The lattice pitches of the vessels 
in each layer are off-set to the lattice pitches of the vessels in the 
other layers, so that upper vessels partially overlap lower vessels, 
and the support struts extend through interspaces defined by the 
vessels in off-set pitch to a common supporting sub-structure. The 
complex of vessels offers a complete catchment area for falling 
debris, whilst being pervious to liquid coolant circulating upwardly 
by convection. The collecting vessels preferably comprise conical 
dishes and are arranged in triangular lattice pitch in each layer, and 
the complex of vessels —_ three layers. Alternatively the 
collecting vessels may be rectilinear and arranged on a square lattice. 
The catchment tray may comprise two or more such complexes in 
stacked array. 


48812 Fail-safe logic elements for use with reactor safety sys- 
tems. Bobis, J.P.; McDowell, W.P. (Argonne National Lab., IL). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 659-661(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A complete fail-safe trip circuit is described which utilizes 
fail-safe logic elements. The logic elements used are analog multipli- 
ers and active bandpass filter networks. These elements perform 
Boolean operations on a set of AC signals from the output of a 
reactor safety-channel trip comparator. 


48813 Reactor safety channel system with on-line testing capabil- 
ity. Spracklen, H.P. (Univ. of California, Livermore). Contract W- 
is) INNG-48. JEEE Trans. Nucl. Sci.; NS-24: No. 1, 662-664(Feb 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The LPTR (Livermore Pool Type Reactor) safety system 
had several undesirable features in the original equipment design 
(vintage 1956). A single trip bus, electron tube construction, and trip 
failure in the event of a shorted actuator magnet, are but some of the 
origina! equipment problems. The continued use of this equipment 
resulted in high maintenance costs, excessive actuator magnet re- 
placement, difficult set-up procedures for the operations staff, and 
the requirement that the reactor be shut down to make safety level 
trip tests. The design approach used to solve these problems was to 
float the actuator power sources, use optical isolators for system 
interconnections, make use of multiple trip buses, and to provide 
simple test procedures. The resulting system incorporating the above 
techniques achieves a high level of channel integrity and reliability. 


48814 Meeting the latest qualification requirements for Class 1E 


protection system equipment: a practical approach. ante R.P.; 
Breen, R.J. JEEE Trans. Nucl. Sci.; NS-24: No. 1, 742-747(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 
The requirements for qualifying Class 1E equipment for Nu- 
clear Power ting Stations were significantly revised in 1974 
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and 1975. These new ee ents reflect the desire of the ey 
to provide improved methods of determining the qualification of 
vital equipment. The revised standards do, in fact, meet these indus- 
try goals in a generally acceptable manner. The Nuclear 
Commission is presently requiring utilities to comply with these 
revised candatle and Bre sven. guides in order to obtain the 
necessary permits. Manufacturers are developing and oy 
a to comply with the new requirements. One of the more 
difficult new requirements of qualification is aging to achieve ad- 
vanced life condition. The objectives and methods described for 
aging are difficult for much of the equipment within the Protection 
System. The use of thermal and vibrational techniques to simulate 
aging is valid for some components (i.e., capacitors, transistors, cable 
and/or motor insulation) but may be neither valid nor practical for 
many items (e.g., complete instrument systems, etc.). ingly 
obvious approach, although rarely followed, in regarding new or 
revised standards is to refrain from making any —_—e commitment 
until the standards are thoroughly understood. too hasty a 
decision is made by a utility (concerned about licensing) or a 
manufacturer (concerned about being competitive) to commit to 
new requirements. Consequently, the broad range of interpretations 
that usually develops for a given set of requirements may result in 
difficult relations between organizations. This deals with solu- 
tions for qualification in a practical sense, with emphasis on the 
aging issue and does not elaborate on seismic qualification. 


48815 Reactor protection system design using micro-computers. 
Fairbrother, D.B. (Babcock and Wilcox Co., Lynchburg, VA). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 766-770(Feb 1977). 

From 23. nuclear science symposium; New 
USA (20 Oct 1976). 

Reactor Protection Systems for Nuclear Power Plants have 
traditionally been built using analog hardware. This hardware works 
quite well for single parameter trip functions; however, optimum 
protection against DNBR and KW/ft limits requires more com; 
trip functions than can easily be handled with analog hardware. For 
this reason, Babcock and Wilcox has introduced a Reactor Protec- 
tion System, called the RPS-II, that utilizes a micro-computer to 
handle the more complex trip functions. This paper describes the 
design of the RPS-II and the operation of the micro-computer within 
the Reactor Protection System. 


48816 (AD-A—038301) Heat transportation by hot water pipe- 
line at 90°C, Bourguet, J.M.; Fischer, H.; Lancal, L. (Cold — 
Research and Engineering Lab., Hanover, N.H. (USA)). Mar 1977. 
Translation of Techniques de l'Energie. (CRREL-TL—576). 39p. 
NTIS, PC A03/MF AO1. 

The possibility of transporting heat produced by nuclear 
power plants for urban heating distribution systems by means of 
water at 90 C is discussed. 


leans, LA, 


ACCIDENT LIABILITY 


48817 Report of expert committee on accident compensation for 
the workers of atomic industry. Genshiryoku linkai Geppo; 20: No. 7, 
4-7(Jul 1975). (In Japanese). 

This report was p' by the expert committee on this 
subject and was submitted to the chairman of the Japan Atomic 
Energy Commission. It is based on the previous report (1965) and 
discusses specific problems which require urgent solution. Present 
status, problems, and countermeasures are described for three funda- 
mental areas of radiation accident compensation. The first area is the 
recognition of the cause and effect relation between accidents and 
diseases. Some recommendations are given for the role of the 
auxiliary organization for the recognition and approval of the rela- 
tion. The second area is the problem of keeping the record of the 
radiation exposure dosage for individual workers. The necessity of 
establishing a national record-keeping system is recommended. The 
third area is the compensation system. The relation with the ordi- 
nary labor accident insurance is discussed. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 47937, 48924, 48986 


48818 Energy storage. Smith, IE. (Cranfield Inst. of Tech., 
Bedford, Eng.). pp 507-518 of In Aspects of energy conversion. 
Blair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1976). 

After discussing the quality of storage, storage duration, and 
storage scale in general, the author reviews the methods of energy 
storage: chemical energy, sensible heat storage, latent heat storage, 
and heat of solution and reverse osmosis. In a discussion of kinetic 
energy storage, the design and performance of flywheels, materials 
for construction, and some efficiency considerations are analyzed. 
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Whatever form of storage is adopted, access is called for in order to 
transfer energy either into or out of the store. A discussion on the 
access and losses of stored energy concludes the report. (MCW) 


48819 (UCRL-Trans—11247) Proposal of a Jan oy micro- 
superconducting 


wave -— using a cavity as an energy storage. 
Minami, K.; Hayashi, I. Translated from en Kenkyu; 36: No. 
4, 301- 316(Oct 1976). 25p. Dep. NTIS, PC A02/MF AO1. 

In the proposed system high-frequency energy is accumulated 
in a superconductive microwave cavity, and microwave pulses of a 
large output are obtained by releasing this energy within a short 
time. This system is inferior to the dc magnetic energy sto 
system because a high-frequency residual resistance is present in 
superconductive cavity and the energy density is low. Nevertheless, 
immense microwave pulses, which cannot easily be obtained with 
ordinary electron tube oscillators, can potentially be obtained, and it 
is thought that there are possible uses in scientific experiments, such 
as in the field of nuclear fusion, and as pulse sources for radar. The 
fundamental experiments necessary to establish the basic principles, 
and = a ideas and technical potentialities of the system 
are ; 


MAGNETIC 
REFER ALSO TO CITATION(S) 50445 


48820 High-efficiency transfer of magnetic energy. Rioux, C.; 
me M. (to Agence Nationale de Valorisation de la Recherche 
(ANVAR)). US Patent 4,020,412. 26 Apr 1977. Priority date 21 Jul 
1972, France. 18p. 

The magnetic energy contained in a storage inductance coil is 
transferred with a - degree of efficiency into a load impedance 
which forms part of the same circuit. The transfer is performed 
gradually in a series of transformations of at least one of the circuit 
elements so that the successive states of the circuit deviate only to a 
slight extent from positions of balance corresponding to a constant 
total magnetic energy. 


PUMPED HYDRO 


48821 Rodund II 
K. Ly mony Illwerke AG, — 
Dam Constr.; 29: No. 5, 21-24(May 1 77). 
The Rodund II pumped-storage scheme is the first in Austria 
to use a a reversible pump-turbine. Since the power station 
was handed over for commercial operation last year the Vorarl- 
berger Illwerke system of hydroelectric stations in Western Austria 
has been increased to approximately 1120 MW in the generating 
mode and 530 MW in the pumping mode. Experience gained on the 
280 MW pump-turbine generator-motor unit is described, including 
stationary and commissioning tests, and the first months of oper- 
ation. 


commissioned. Giersig, 
, Austria). Int. Water Power 


CAPACITOR BANKS 


REFER ALSO TO CITATION(S) 50445 


FLYWHEELS 


48822 (PB—260718) Investigation of multi-ring fiber-composite 
flywheels for energy storage. Final report. Pepper, J.W. (Brobeck 
(William M.) and Associates, Berkeley, Calif. (USA)). Sep 1976. 
142p. NTIS, PC A07/MF AO1. 

See also report dated Jul 1975, PB—245998. 

Test of fiber-glass composite flywheels and the dynamics of 
the pendular support system used are described. Results of tests on 
one and two concentric ring systems up to a moron at of 1,630 
ft/min and energy density of 14.2 WhAb are 


rted. Designs 
test results on various means of ring support ot ham the hub and from 
adjacent rings are included. 


THERMAL 
REFER ALSO TO CITATION(S) 48159, 48167, 48168, 49008 
48823 (CONF-770403—14) Commercial of thermal 


feasibility 
storage in buildings for utility load leveling. Asbury, J.G.; Giese, 
R.F.; Mueller, R.O.; Nelson, S.H. (Argonne National Lab., Ill. 


ERA VOL. 2, NO. 20 


(USA)). 1977. Contract W-31-109-ENG-38. 22p. Dep. NTIS, PC 
A02/MF AOl1. 


vg tee 39. annual meeting of the American Power Conference; 
cago, Illinois, United States of America (USA) (18 in Buildines 1977). 
cost-effectiveness of thermal ener, vos storage in 
for electric utility load leveling was evaluated in four utility ae 
areas. Storage space heating was found to be cost-effective in both of 
the service areas supplied by winter peaking utilities. In the two 
pap supplied by summer peakin; utilities, the savings from storage 
itioning were only slightly greater than costs in the service 
pet > with a short cooling season, but greatly exceeded costs in the 
service area with a long cooling season. Storage hot water heaters 
were found to be cost-effective in all four service areas. The key to 
the commercialization of thermal energy storage in buildings is the 
implementation of electric rates and other incentives to justify cus- 
tomer installation and use of the systems. 


48824 (COO—2558-2) Technical and economic feasibility of 
thermal energy storage. Thermal energy storage to the 
brick/ceramic industry. Final report. Glenn, D.R. (General Electric 
Co., Philadelphia, Pa. (USA). Space Div.). Oct 1976. Contract EY- 
76-C-02-2558, 300p. Dep. NTIS, PC A13/MF AO1. 

An initial project to study the technical and economic feasi- 
bility oft thermal energy storage (TES) in the three major consumer 
markets, namely, the residential, commercial and industrial sectors is 
described. A major objective of the study was to identify viable TES 
applications from which a more concise study could be launched, 
leading to a ng og design and in-depth validation of the TES 
energy im report documents one such program. The 
brick ceramic i industries commonly use periodic kilns which by their 
operating cycle require time-variant energy supply and consequently 
variable heat rejection. This application was one of the numerous 
TES opportunities that emerged from the first study, now available 
from the ERDA Technical Information Center, Oak Ridge, Tennes- 
see, identified as Report No. COO-2558-1. 


48825 (COO—2888-2) Molten salt thermal energy storage sys- 
tems: system design. Maru, H.C.; Kardas, A.; H 
J.F.; Paul, L.; Marianowski .L. G. (Institute of 
Chicago, Ill. (USA). Feb i977. Contract EY-76-C-02-2888. 8' 
S, PC A0S/MF Ai 
five-taak sade an aimed at the development of 

molten salt thermal energy storage systems commenced in June 
1976. The first topical report, covering Task 1, the selection of 
suitable salt systems for storage at 850 to 1000°F, was issued in 
August 1976. It was concluded that a 35 Wt percent LizCOs-65 Wt 
arene K2COs (LiKCOs) mixture was most suitable for the purpose. 

terrelationships between various design eters were examined 
using the available solutions, and an engineering-scale storage unit 
was designed. This unit has an annular configuration with a 1-ft OD, 
1.5-ft high, 2-in. dia heat transfer well. Preliminary experiments on a 
pilot size (3-in. OD) unit showed that temperature profiles and 
progress of the solid-liquid interface agreed with those predicted 
theoretically. Also, no su ling was observed during cooldown, 
and the presence of significant convective mixing was indicated by 
negligible temperature ients. Use of a lithium aluminate volume- 
change s — was investigated, but it to be nonessential 
because of the low volume-change in the LiKCOs system. Consider- 
ation of the relative heat-transfer resistances under practical condi- 
tions suggested that the use of a conductivity promoter will enhance 
the heat-transfer rates, thereby requiring er heat-transfer areas. 
Different co: tions and materials were considered for this ap- 
plication; an aluminum wool appears to be most suitable. The 
corrosion resistance of various construction materials was investigat- 
ed. Stainless steels and aluminum appear to be suitable construction 
materials for carbonates in the 850 to 1000°F range. Testing of the 
engineering-scale system (Task 3) and verification of the conclusions 
derived under Task 2 are in progress. 


48826 Thermal energy storage and transportation. Sevcik, V.J. 
(Argonne National Lab., IL). pp 177-182 of In S the Sun: solar 
technology in the seventies. Volume 10. Boeer, . (ed.). Cape 
Canaveral, FL; American Section of the aeenions Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national oan Bed Society and The ype | Society of 

Manitoba, Canada u 
xe CONF. 160842 P10 er iene 


energy storage, ‘an old but mostly for; es. 
& ees See respectable again. The idea of 

rage may even find an application in sation ond saw 
provide a pollution free alternative to the electric vehicle concept. 

concept of a vehicle powered by a thermal energy storage 
device would utilize a thermal ae Se, ne Os ae 
eee ese system could utilize 
material with a high heat of al thium fluoride. Even 
materials such as Common salt, sodium chloride, could be utilized 
but since the storage capacity of sodium chloride is lower than that 
of lithium fluoride, the sodium chloride system would be heavier. 
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Heat engines based on Brayton, Rankine, or Stirling cycle would 
then be utilized to convert the thermal energy into mechanical 
power. Of the three engines, the Stirling engine seems to be more 
promising than the others at this time both because of its efficiency 
and its relatively advanced stage of development. The thermal 
energy storage concept has the potential to provide an automotive 
propulsion system whose performance is equal to or better than 
electric vehicle propulsion system based on advanced batteries. In 
addition it has some advantages such as relative simplicity, reliability 
and safety. 


LIQUEFIED GAS 


REFER ALSO TO CITATION(S) 48975 


BATTERIES 


48827 Storage batteries. A general treatise on the physics and 
chemistry of secondary batteries and their engineering applications. 
Vinal, G.W. New York; John Wiley and Sons, Inc. (1955). 455p. 

This book is a general treatise on the physics and chemistry of 
secondary batteries and their engineering applications. The scope of 
the book can be judged from the chapter headings: introduction; 
materials and meth of manufacture; the electrolyte; theory of 
reactions, energy transformation, and voltage; capacity; operation; 
resistance; efficiency; testing storage batteries; and present-day uses 
for storage batteries. The importance of the lead—acid battery is 
indicated. 163 figures, 67 tables. (RWR) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 48859 


48828 (AD-A—037676) Transition metal compounds as cathodic 
materials in rechargeable lithium cells. Technical report. Hunger, 
H.F.; Ellison, J.E. (Army Electronics Command, Fort Monmouth, 
yo (USA)). Feb 1977. 19p. (ECOM—4474). NTIS, PC A02/MF 
AOl. 

A comparison was made between rechargeable lithium batter- 
ies, based on lithium intercalation or lithium interstitial compounds 
of transition metal chalcogenides or oxides, and nickel—cadmium 
batteries. Several chalcogenides and oxides show promise as cathod- 
ic materials. Preliminary experimental work was done with lithium— 
molybdenum trioxide cells. The polarization characteristics of the 
molybdenum trioxide cathode were studied and some insight in the 
reaction mechanism was gained. In charge—discharge experiments, 
the capacity loss after deep cycling was explored; the energy effi- 
ciency and the energy content of the system were determined. 


48829 (AD-A—037721) Survey of continuous sources of electri- 
cal power for under-ice propulsion of small submersibles. Part II. New 
high energy density systems. King, T.E.; Moroz, W.J. (Defence 
Research Establishment, Ottawa, Ontario (Canada)). Mar 1977. 20p. 
(DREO-R—757). NTIS, PC A02/MF AO1. 

Abstract in French. See also Part 1, AD-A—035996. 

New, high energy density electrochemical systems are dis- 
cussed from the point of view of meeting the forecast electrical 
requirements for the SDL-1 submersible in the 1980-90 time frame. 

‘ee main categories of systems are considered; namely, aqueous, 
metal/oxygen, and high temperature. Since most new high energy 
density systems are still in the conceptual stage, with many engineer- 
ing problems yet to be resolved, the technical and economic merits 
are reviewed mainly in general terms. The systems with the best 
near- and long-term development potential are critically examined 
and assessed. 


48830 (ANL—77-18) Development of lithium/metal sulfide bat- 
teries at Argonne National Laboratory: summary report, 1976. (Ar- 
onne National Lab., Ill. (USA)). Mar 1977. Contract W-31-109- 
NG-38. 38p. Dep. NTIS, PC A03/MF AOI. 
Highlights for 1976 of Argonne National Laboratory's pro- 
gram on the development of lithium/metal sulfide batteries are 
resented. The intended applications for these high-performance 
tteries are stationary energy storage for electric utility systems and 
electric vehicle propulsion. The battery cells consist of a lithium— 
aluminum alloys negative electrode, an FeS or FeS: positive elec- 
trode, and a molten LiCI—KC! electrolyte, which requires an oper- 
ating temperature of 400—450°C. Most of the cells tested during the 
year were of a prismatic design, with capacities in the range of 100— 
150 Ah. Contracts were continued with three industrial firms on the 
development of cell fabrication techniques and the fabrication of 
cells, ee Govelagment and fabrication of electrical feedthroughs and 


electrode separators, and a more general research and development 
effort on lithium/metal sulfide batteries. A design study was initiated 
on a 6 MWh battery module for stationary energy storage. A 
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conceptual design for a 30-kW-hr electric-vehicle battery will serve 
as the basic design for the Mark I battery that is to be tested in a van. 
Engineering work has been concerned with the effects of modifica- 
tions in cell designs and materials on performance and lifetime. The 
assembly of cells in the uncharged state was demonstrated success- 
fully and found to offer some advantages. A large proportion of the 
effort was directed to the testing of industrially fabricated cells of 
various designs. Materials development studies have continued on 
electrical feedthroughs and new types of separators, including 
papers, felts and powders. Chemistry studies have involved alterna- 
tive electrolyte compositions, liquid lithium electrodes, reaction 
mechanisms, and preparative methods for electrode materials. 7 
figures, 1 table. 


48831 (ANL-K—77-3542-1) Electric vehicle propulsion batter- 
ies: design and cost study for nickel/zinc battery manufacture. Task A. 
(Eagle-Picher Industries, Inc., cy Mo. (USA). Couples t.). 
1977. Contract W-31-109-ENG-38. 85p. Dep. NTIS, PC A0S/MF 


A0l 

For satisfying the 25-kWh energy requirement necessary for 
vehicle propulsion, a 700-pound nickel—zinc battery was confi- 
gured. Containing 64 individual cells, the unit was selected for 
minimum weight from computed packaging possibilities. Unit 
volume was projected to be 4.77 cubic feet. ity of the cells 
delivering 100+ volts was set at 245 ampere-hours. Selection was 
made primarily because of the compatibility with expressed vehicle 
requirements of a lower-current system. Manufacturing costs were 
computed for a unit using sintered positive electrodes at $86/kWh, 
pilot plant rate, and $78/kWh, production plant rate. Based on a 
lower than anticipated cost differential between sintered and nonsin- 
tered positive electrodes and certain other performance differences, 
the sintered electrode was chosen for the battery design. Capital 
expenditures for a production rate of 10,000 batteries per year are 
estimated to be $2,316,500. Capital expenditure for demonstrating 
production rates in a pilot plant facility is approximately $280,000, 
with the use of some s available equipment. 29 figures, 9 tables. 


48832 (ANL-K—77-3558-1) Develop nickel— 

able for electric vehicle propulsion. Task A: design and cost study. 
(Gould, Inc., Rolling Meadows, Ill. (USA). New Business Div.). 15 
Feb 1977. Contract W-31-109-ENG-38;SUB-31-109-3558. 127p. Dep. 
NTIS, PC A07/MF AOl1. 

A three-month design and cost study for the use of nickel— 
zinc batteries in electric vehicles is presented. Battery tion 
is analyzed, and expected performance is set forth. Current develop- 
ment problems concern component materials and capacity decline 
on cycling, electrolyte maintenance, and thermal characteristics. The 
manufacturing process is outlined, and estimates are made for cost, 
awe requirements, capital needs, etc. 61 figures, 24 tables. 


48833 (CONS/2114—1) Executive summary study of lead-acid 

battery systems for peaking power. Final report for the period ending 

October 1976. (Westinghouse Electric Corp., Pi , Pa. (USA)). 

—- 1976. Contract EX-76-C-01-2114. 16p. Dep. S, PC A02/ 
AOl. 

A study of lead-acid batteries for ing power applications 
and the auxiliaries required for an operable system has been complet- 
ed. The results of the study are presented in a three-volume report. 
The present volume summarizes the salient _ and conclusions 
derived from the study. 3 figures, 4 tables. (RWR) 


48834 (COO—2565-4) Sodium—sulphur battery Annual 
report, May 19, 1975—May 19, 1976. Levine, C.A. (Dow Chemical 
U.S.A., Walnut Creek, Calif.). 1 Nov 1976. Contract EY-76-C-02- 
2565. 68p. Dep. NTIS, PC A04/MF AO1. 

e development of the hollow-glass-fiber sodium—sulfur 
battery — significantly. Glass fiber quality improved great- 
ly, and the fiber spinning and assembly machinery was made capable 
of more uniform operation. Impurities in the sulfur, including H, C, 
Zn**, and Al***, do not appear to affect cell lifetime, while impuri- 
ties in the Na are important. The Ca and “oxide” contents of the Na 
must be held to low levels. Corrosion products of a 316 stainless 
steel case are harmless to at least 75-day lifetimes. The Mg content of 
aluminum alloys can leach out in the catholyte and cause cell 
resistance to increase. Lifetime does not seem to be a function of 
total current passed or current density across the fibers. On 1000- 
fiber, 0.5-Ah cells, over 1400 deep charge—discharge cycles were 
achieved in 75 days of operating life. A larger 5-Ah cell went 
through 130 cycles at over 80 percent depth. Cell resistance and 
capacity remained constant, even at the ‘/2 hour rate. At lesser 
depths of reg the cells lasted longer. Failure was usually in 
the fibers when “dirty” Na was used, and usually just below the tube 
sheet when “clean” Na was used. An updated estimate of “cost for 
sale” of the bare cell is approximately $23.15 per kWh, based on 0.8- 
kWh cells. 21 figures, 3 tables. 


48835 (EPRI—116) Development of lithium—metal sulfide bat- 
teries for load leveling. Hall, J.; Lai, S.C.; McCoy, L.; Saunders, R. 
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(Rockwell International Corp., ae Park, Calif. (USA)). Jun 
1975. 46p. Dep. NTIS, PC A03/MF AOl1. 

A multi-element project directed to the development of a 
lithium—iron sulfide battery for electric utility energy storage is 
described. This battery uses a molten KCI—LiC! electrolyte and is 
operated at about 400°C. This report describes the work performed 
on iron sulfide ae electrodes during the period of April 1 to 
December 30, 1974. The status of associated elements of the project 
concerned with lithium negative electrodes, ceramic components, 
and cell design is also presented. Investigations of iron sulfide active 
materials, current-conductive matrices, and electrode housings were 
made with the objective of developing low-cost, long-lived iron 
sulfide electrodes. A number of aa electrodes using FeS:.5 (FeS 
and FeS2) were cycled to complete discharge at the C/10 rate for up 
to 100 cycles without loss of capacity and with active material 
utilizations and Coulombic efficiencies approaching 100 percent. 
Capacities of 0.6 Ah/cm® of electrode void volume were easily 
attained. An FeS electrode prepared from LieS and iron powder in 
excess performed well. The iron sulfide electrodes were tested in 
cells using liquid lithium negative electrodes. Cell life is presently 
limited by separator failure. leup of iron sulfide electrodes from 5 
cm? to 25 cm? in area was carried out successfully. A 100-Wh cell 
was designed and built with electrodes of 100 cm? size. Preparation 
of high-purity lithium-resistant ceramic components was inaugurat- 
ed. A 150-Wh cell is being designed. A new solid lithium—silicon 
alloy negative electrode was discovered. Lithium release problems 
with liquid electrodes are eliminated with this solid electrode. The 
lithium—silicon alloy offers a higher capacity and less voltage loss 
than the lithium-aluminum alloy, and heat management requirements 
are alleviated. 13 figures, 5 tables. 


48836 (UCID—17426-77-4) Lithium—water—air battery pro- 
ject: progress during the month of April 1977. Cooper, J.F.; Hosmer, 
P.K.; Krikorian, O. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 20 May 1977. Contract W-7405-ENG-48. 10p. 
Dep. NTIS, PC A02/MF AOl1. 

The energy efficiency of the aqueous electrolysis step in the 
proposed lithium production cell was experimentally determined. 
Coulombic efficiencies approach 100 percent above 0.7 kA/m?, for 
amalgam concentrations of 1.0—1.2 at. percent Li, and for T = 
21°C. Under these operating conditions, cell voltage is 3.1 V, and 
the overall energy efficiency is 82 +- 1 percent. The anodic dissolu- 
tion of calcium in mixed NaOH—NaCl electrolytes was studied in 
the concentration region near (1.6 M NaOH, 0.05 M NaCl). It was 
found that passivation could be effectively prevented by additions of 
water-glass, Na2O . x(SiO2), x = 3—5. An oscillatory phenomenon 
was discovered where the potential of the calcium fluctuates with an 
amplitude of 0.4 V and a period of about 25 s. Under investigation 
are several new concepts for the high-energy-efficiency production 
of lithium and calcium metals. 4 figures. 


48837 Storage batteries: the case and the candidates. EPRI J.; 1: 
No. 8, 6-13(Oct 1976). 

Efforts now under way to develop long-lived low-cost batter- 
ies for utilities are described. For electric utilities, load leveling 
involves, at the very least, the trade-offs in capital and operating 
costs between battery aay storage and the oil-fired combustion 
turbines now most frequently used to drive ‘peakers’, the generators 


that must be cut in for just the few hours each day when demand is 
highest. For battery chemists, the reality of load-leveling batteries 
necessarily involves a new, more stringent set of performance, life, 
and cost requirements. 


48838 Sodium—sulfur storage battery. Kagawa, H. (to Agency 
of Industrial Science and Technology). US Patent 4,024,319. 17 May 
1977. Priority date 8 Oct 1974, Japan. 4p. 

This invention relates to a novel sodium—sulfur storage bat- 
tery comprising a sodium reservoir made of metal (incorporating a 
heater) between double walls, a solid electrolyte connected to it, an 
anodic reactant contained in it and a cathode reactant outside of it, 
and a battery housing which contains the above-mentioned compo- 
nents. The battery is sealed at the upper part. According to this 
invention, a sodium—sulfur storage battery having superior perfor- 
mance, longer service life, and of low price is obtainable. 


48839 Apparatus for circulating electrolyte around multi-section 
batteries. Hart, T.G. (to Energy Development Associates). US 
Patent 4,025,697. 24 May 1977. Filed date 29 Oct 1975. 6p. 

A two-stage electrolyte circulation system for a multi-cell 
battery is described in which a large pump distributes the electrolyte 
— hydraulically driven circulators to the individual cells. 2 
igures. 


48840 Manganese storage battery. Silva, L.; Spector, G. US 
Patent 4,025,699. 24 May 1977. Filed date 24 Nov 1975. 4p. 

An improved storage battery is com: of carbon and zinc 
plates with separators between them. The zinc plates are left untreat- 
ed, while the carbon plates are treated with manganese dioxide. The 
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plates are pivotally suspended and perforated for better circulation 
of the electrolyte solution. 5 figures. 


48841 Battery construction. Nishimura, H.; Nomura, Y. (to Citi- 
zen Watch Company, Ltd.). US Patent 4,025,702. 24 May 1977. 
Priority date 10 Mar 1975, Japan. 6p. 

A description is given of a battery having a battery cu and a 
battery cap which has a ridge portion to provide a battery chamber 
for accommodating a positive electrode, a negative electrode, and an 
electrolyte. The battery chamber has a contour at its outer periphery 
different from that of the sealing flanges of the battery cup and the 
battery cap. 11 figures. 


48842 Sealed lithium—sodium electrochemical cell. Farrington, 
G.C.; Roth, W.L. (to General Electric Co.). US Patent 4,027,076. 31 
May 1977. Filed date 23 Feb 1976. 10p. 

A sealed lithium—sodium electrochemical cell is described 
which comprises a casing, an anode positioned within the casing (the 
anode selected from the class consisting of lithium—sodium, lith- 
ium—sodium as an amalgam, and lithium—sodium in a non-aqueous 
electrolyte), a cathode positioned within the casing (the cathode 
functioning with a lithium—sodium-type anode and a solid lithium— 
sodium aluminate electrolyte), and a solid lithium—sodium aluminate 
electrolyte positioned within the casing between the anode and 
cathode and in contact with both the anode and cathode. The solid 
lithium—sodium aluminate electrolyte has an approximate composi- 
tion of LiNa 0.9AlLOs, of which 1.3 to 85 percent of the total alkali 
ion content is lithium. 1 figure, 4 tables. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 48860 


48843 (AD-A—035409) Lithium—graphite secondary battery. 
Technical report. Bennion, D.N.; Deshpande, S.L. (California Univ., 
Los Angeles (USA). School of Engineering and Applied Science). 
Dec 1976. Contract 'NO0014-75-C-0794. 89p. (UCLA-ENG—76127). 
NTIS, PC A05/MF AO1. 

Reactions occurring at the positive and negative electrodes 
and in the solution phase of cells of the type Li/LiClO., DMSU/ 
graphite have been studied. Experiments were performed in an H- 
ceii wherein the two electrodes of the cell were isolated in compart- 
ments separated by a porous glass frit. Discharge capability of 36 
hours at a current density of 2 mA/cm? have been demonstrated. 
Discharge potential was about 3.00 V measured versus a lithium 
wire canes electrode. The effect of — current on cell 
performance has been studied. The role of each component of the 
battery in the charging and discharging reactions has been investi- 
gated. 


48844 (AD-A—037722) Nickel/cadmium aircraft batteries: 
single sensor temperature monitoring. Technical note. Feldman, K.; 
Hayashi, R. (Defence Research Establishment, Ottawa, Ontario 
Tame Mar 1977. 13p. (DREO-TN—77-3). NTIS, PC A02/MF 
AOl. 


Abstract in French. 

Most of the failures of nickel/cadmium batteries in aircraft 
are triggered by the development of a short circuit in a single cell in 
the battery. An experiment was conducted to determine whether the 
use of a single temperature sensor on an intercell link would be 
adequate to warn of a short circuit in a cell located elsewhere in the 
battery. The results indicate that this would not be adequate. 


48845 (EPRI-EM—448-SR) Stibine formation and detection in 
lead acid batteries. Spindler, W.C. (Electric Power Research Inst., 
Palo Alto, Calif. (USA)). May 1977. 59p. Dep. NTIS, PC A04/MF 
AOl. 


A separate abstract was prepared for each of the four sections 
of this report. (RWR) 


48846 (EPRI-EM—448-SR, pp 1.1-1.9) Removal of arsine and 
stibine by lead—acid battery flash arrestors. Haynes, D.L.; Fratoni, 
S.S.; Nanis, L.; Weaver, R.D. May 1977. 

In Stibine formation and detection in lead acid batteries. 

Battery flash arrestors of two representative designs were 
tested for their efficiency in removing arsine (AsHs3) and stibine 
(SbHs) from a flow-through carrier gas. Arsine and stibine were 
added to hydrogen to simulate the gas evolving from a lead-acid 
battery under charging conditions. As determined by simultaneous 
measurement of gas concentration upstream and downstream of the 
flash arrestor, AsHs and SbHs were not removed. A very small 
residual accumulation of antimony in a flash arrestor was evident. 
No comparable arsenic accumulation was detected. Flameless 
atomic absorption was used for analysis of both Sb and As with a 
sample time of 3 minutes for a sample flow rate of 40 ml/min. 
Detection limits under those conditions were 0.6 ppm for SbHs and 
2.4 ppm for AsHs. | figure, 2 tables 
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48847 (EPRI-EM—448-SR, pp 2.1-2.27) Stibine generation in 
the lead—acid battery. Simon, A.C. May 1977. 

In Stibine formation and detection in lead acid batteries. 

Because very large battery installations (as for load-leveling) 
are being considered, the possibility for generation of harmful 
amounts of stibine (and arsine) should be re-examined. Previous 
work on this problem is reviewed. It is felt that additional experi- 
mental work is necessary, although one may hope that the amounts 
of hydride actually generated will be insignificant. 4 figures, 3 tables, 
39 references (RWR) 


48848 (EPRI-EM—448-SR, pp 3.1-3.3) Gas liberation in a 
lead—acid storage battery. Dasoyan, A.M. May 1977. 

In Stibine formation and detection in lead acid batteries. 

This study compares the gas evolution of storage batteries in 
which a Pb-Sb alloy is used in preparation of the grid and an alloy to 
which As was added; it also determines the gas liberation of batteries 
having the same alloy but varying the conditions of charging, the 
degree of charging, the temperature of the electrolyte and the 
environment, and the effects these have on service life. It was found 
that the gas liberation increased markedly with increase of charging 
voltage above 28.5 V; in addition, higher temperatures at this volt- 
age increase gas evolution. The presence of As slightly reduced gas 
evolution. (RWR) 


48849 (EPRI-EM—448-SR, pp 4.1-4.12) Electrochemical mecha- 
nism of stibine formation when charging a lead—acid battery. Aguf, 
1.A.; Dasoyan, M.A.; Rusin, A.I.; Bamin, A.P. May 1977. 

In Stibine formation and detection in lead acid batteries. 

The electrochemical mechanism of stibine formation on the 
negative electrode of a lead-acid battery is examined. It is shown 
that the speed of stibine precipitation during operation of the battery 
has an extremal dependence on the antimony concentration in the 
negative filling paste and on the shift in the full charge potential of 
the negative electrode. 1 figure, 2 tables 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 48835, 48848 


48850 (EPRI—252) Substructure and properties of sodium beta 
alumina solid electrolytes. Interim report, June 1, 1974—May 31, 
1975. De Jonghe, L.C. (Cornell Univ., Ithaca, N.Y. (USA). Dept. of 
Materials Science and Engineering). Jul 1975. 53p. Dep. NTIS, PC 
A04/MF AOl. 

The relation of the properties of sodium beta alumina to its 
microstructure and impurity content was investigated. The electro- 
lyte was prepared from both laboratory and commercial powders; a 
method that significantly improves the sinterability of commercial 
sodium 8 alumina powders was developed. The ac conductivity, 
effects of calcium on the ionic conductivity, apparent activation 
energies as a function of temperature, grain boundary activation 
energies, and microstructure of 8 alumina were studied. It was found 
that Ca is a particularly deleterious impurity. The activation energy 
for inter- and transgranular ionic conduction was temperature inde- 
pendent. Some complex crystallographic faults were found that may 
be partially responsible for some frequency dependence of the com- 
plex impedance of the solid electrolyte. 17 figs., 1 table. (RWR) 


48851 (EPRI—255(TR1)) National Battery Energy Storage Test 
(BEST) facility: conceptual design and cost estimate. (BEST Facility 
Study Project Team (USA)). Aug 1975. Contract W-31-109-ENG- 
38. 68p. (ERDA—31-109-38-2962). Dep. NTIS, PC A04/MF A011. 

Operating on the assumption that storage batteries will be a 
viable aw for utility use in energy storage applications, the 
BEST Facility Study Project Team concluded that a battery testing 
facility of national scope is technically justified and economically 
feasible. The Project Team recommends that such a facility be built 
on a utility site and be in operation by 1979 to test the first load- 
leveling battery system. The facility design recommended embodies 
features to provide the flexibility required to accomodate high- 
temperature, aqueous, and flowing electrolyte load-leveling batteries 
with capacities of up to 10 MWh. A computerized data acquisition 
and control system is recommended to provide the capability to 
monitor cell voltages, cell temperatures, and other system param- 
eters. To provide the flexibility desired for interfacing the battery 
systems with the utility system, a modular converter is recommend- 
ed. The BEST Facility testing program will require approximately 
18 months for each battery system. Major emphasis. of the program 
will be placed on assessing battery system performance during 
operation in the cycling modes anticipated for use by electric utili- 
ties. The testing will also include impulse —_- to extend the range 
of tests by use of a variable synthetic load. The estimated cost to 
construct and equip the facility described is $6.4 million. The design 
and construction schedule indicates that approximately 3 years is 
required from site selection to facility completion. The cost projec- 
tions do not include the cost of advanced battery systems, or 
development of required auxiliaries. The cost to operate the BEST 
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Facility is estimated to be $415,500 annually, in May, 1975, dollars. 5 
figures, 15 table (RWR) 


(EPRI—255(TR2)) Conceptual design of a Battery Energy 
Storage Test (BEST) facility. (Bechtel Corp., San Francisco, Calif. 
(USA)). Aug 1975. Contract W-31-109-ENG-38. 160p. (ERDA—31- 
109-38-2962(TR2)). Dep. NTIS, PC A08/MF AO1. 2 

Bechtel Corporation completed a conceptual design for the 

BEST facility. Criteria specified that the facility be implemented in 
phases that will accommodate the projected Se. of battery 
systems. Initially, therefore, a “Baseline” plant will be constructed 
and partially equipped, with additional equipment to be added later. 
In its fully implemented state, the BEST facility will be capable of 
simultaneously testing three 10-MWh battery systems. Three invert- 
er/converter units will interface these battery systems to a utility 
network. A 1000 V dc bus system, comprised of three individual 
buses, will enable the independent connection of any battery to = 
one of the three inverters. Similarly, a 13.8 kV ac system wi 
connect the inverters to either the utility network or to a synthetic 
load. A computer data acquisition system will be installed to facili- 
tate handling the large amounts of data; this computer system will 
also be capable of control functions. Additional systems will be 
installed to provide for functions such as battery cooling, building 
heating-ventilating-air-conditioning, station auxiliary power, and 
safety. Initial inplementation of the baseline system is expected to 
cost $5.88 million in May, 1975. No environmental or 
hazards are anticipated. 21 figures, 6 tables. (RWR) 
48853 (EPRI-EM—413(6-77)) Improvements of electrolyte and 
seal technology for sodium—sulfur and sodium trichloride 
load leveling batteries. Final report. Lazennec, Y. (Compagnie Gener- 
ale d'Electricite (CGE), 91 - Marcoussis (France)). Jun 1977. 132p. 
Dep. NTIS, PC A07/MF AO1. 

Possible procedures for manufacture of beta-alumina tubes 
using extrapolations of current practice were technically defined and 
costed. Powder from either molten-state or solid-state reaction, with 
tube-forming by either isostatic pressing or ee plus 
isostatic pressing were considered. Three sintering techniques using 
currently available furnaces were examined. Minimum cling price 
of optimized tubes (400 cm?) will be $2.07. (II) Aluminum—alpha- 
alumina seals made by the proprietary thermocompression technique 
were fabricated and tested. Excellent leak-tightness, resistance to 
thermal cycling and corrosion resistance to polysulfides under static 
and electrochemical conditions were determined. However, some 
corrosion in the presence of sodium occurred due to silicon i i- 
ties in the aluminum. This should be negligible if high-purity P aerd 
num is used. (III) Performance of the sulfur electrode was computer- 
simulated by an iterative method based on experimental data for thin 
electrodes. This work allowed optimized tube and electrode dimen- 
sions to be determined. The optimized tube was close to that 
determined as the cost optimum in Task I. Cells, modules, and units 
for a 100-Mwh ae battery were designed and costed, on 
the basis of a production of 25 units/year. Particular attention was 

aid to reliability and safety, including automatic disconnection of 
‘ailed cells, and together with heat transfer and recovery. Overall 
efficiency will be a minimum of 74.4%. Overall installed cost will be 
$29.6/Kwh (modules, 10 year depreciation) plus $11.4/Kwh (site 
and auxiliaries, 25 year depreciation. (iV) 23 electrolyte tubes were 
fabricated and delivered to EPRI in December 1976. 


48854 Distribution of current density on electrodes of silver— 
zinc storage battery during discharge. Bayunov, V.V.; Dasoyan, M.A. 
Elektrotekhnika; No. 11, 31-32(Nov 1976). (In Russian). 

The distribution of current density on the electrodes as well 
as the distribution of the capacitance (taken from the surface length- 
wise of the electrodes) in a silver—zinc storage battery during the 
process of various conditions of discharge is investigated. It is found 
that in a silver—zinc storage battery one of the factors which 
accompanies a more uniform distribution of the capacitance taken 
lengthwise of the electrodes, as compared with a lead storage 
battery, is the presence of two plateaus on the voltage potential 
curve during discharge and the large difference of the potentials 
between them. 3 figures. 


48855 Clamping structure for battery cells. Selinko, G.J. (to 
Motorola, Inc.). US Patent 4,020,244. 26 Apr 1977. Filed date 3 Mar 
1976. 4p. 

A structure for clamping a plurality of battery cells to prevent 
their deformation includes a pair of pressure — positioned against 
the ends of a stack of battery cells and a plurality of bands which 
extend around the cells and the end plates to hold the end plates in 
fixed position with respect to each other. The structure can be used 
with a plurality of sealed cells of wraps configuration to 
prevent expansion of the cells of the type where pressure can build 
up therein, such as Ni-Cad rechargeable batteries, and thereby 
prevent bulging of the electrodes of the cells to injure them. The 
pressure plates can be made of steel to serve also as heat sinks during 
welding of the bands, and the bands can be formed of steel strips 
which are preferably cinched tight about the cells and welded 
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together. Partitions can be positioned between adjacent cells, with 
edges welded to the bands to prevent expansion of the cells in a 
direction parallel to the pressure plates. 


48856 (SAND—77-6008) Lithium ion conductive electrolyte 
composition. Ikeda, H.; Narukawa, S. May 1977. Translation by H. 
Kubota of Japanese Patent No. 1974/81898. 7p. Dep. NTIS, PC 
A02/MF AOI. 

A solid electrolyte for the lithium family of batteries is 
proposed which has a high lithium ion conductivity. It comprises a 
rs a of lithium sulfate and lithium hydroxide. 3 figures. 


48857 Battery with silicon metal anodes. McKaveney, J.P. (to 
Hooker Chemicals and Plastics Corp.). US Patent 4,024,322. 17 May 
1977. Filed date 24 Mar 1975. 4p. 

Anodes which exhibit electrochemical potentials comparable 
to zinc are p ed from alloys formed from silicon together with 
one or more highly reactive elements which are unstable when 
introduced along into water. The highly active element component 
of the alloy is preferably selected from the group consisting of 
calcium, barium, magnesium, cerium, and strontium. Preferably, the 
active element or elements comprise from about 5 to about 65 
percent of the alloy. 2 tables. 


48858 Battery separator. Meng W.M. (to Evans Products 
Co.). US Patent 4,024,323. 17 May 1977. Filed date 19 Apr 1976. 8p. 
A battery separator comprises a microporous sheet formed 
substantially of a mixture of polymeric constituents. One of the 
— constituents is an ape rece ly polyolefin 
ving a standard load melt index of substantially 0 and an intrinsic 
viscosity greater than about 3.0. The other polymeric constituent is 
either a copolymer of an olefin and an ethylenically unsaturated 
monocarboxylic acid selected from the group consisting of acrylic 
acid and methacrylic acid, or a blend of a low-molecular-weight 
polyolefin and a polymer of acrylic or methacrylic acid. 


48859 Alkali metal-sulfur cells. Tilley, A.R. (to Chloride Silent 

Power Ltd.). US Patent 4,024,321. 17 May 1977. Priority date 3 Jul 

_ United Kingdom of Great Britain and Northern Ireland (UK). 
p- 

An alkali metal—sulfur cell of tubular form has an inner 
tubular member constituting the solid electrolyte, an outer tubular 
member, and a current collecting es extending into the interior of 
the inner tubular member (which forms the cathode compartment of 
the cell). The outer tubular member, the inner tubular member, and 
the current collecting pole have shoulder formations which abut one 
another through ing means, and are urged towards one another 
by axially acting spring means. 


48860 Accumulator battery apparatus and method. von Krusen- 
stierna, O. (to Aktiebolaget Tudor). US Patent 4,025,698. 24 May 
1977. Priority date 9 Oct 1970, Sweden. 8p. 

There is disclosed — accumulator battery appara- 
tus in which either the zinc anode part or the porous separator part 
of each cell is vibrated in its own plane to produce macro- and 
microturbulence effects in the surrounding electrolyte to inhibit the 
occurrence of irregular zinc deposits on the anode in the course of 
repeated charge cycles. In one form, the amplitude of vibration 
appropriate during the charging of the particular battery is fixed 
mechanically by an eccentric element rotatably mounted in a perma- 
nent fashion on the battery case and adapted to be coupled to 
aeeny located motor means having a rotary power output. 4 
igures. 


48861 Method and device for charging and heating at low tem- 
perature a sealed storage cell battery. Godard, P.; Prevot, C. (to Saft- 
Societe des Accumulateurs Fixes et de traction). US Patent 
4,025,861. 24 May 1977. Priority date 23 Aug 1974, France. 6p. 

In this method for charging a sealed storage cell battery, the 
battery is heated when its temperature lies below a determined value. 
The intensity of the charge current is lowered by being shunted to 
heat the battery when the voltage of the battery reaches a given 
value. That value of the voltage of the battery — the signal 
which causes the heating of the battery. A device for implementing 
the method is explained. 2 figures. 
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48862 (PB—262562) Sources of energy data for Illinois. Final 
— Price, J.P.; Farr, ‘tei (Usa) . of 7 and Econom- 
ic elopment, Spri A). Div. of Energy). Aug 1976. 
390p. (ILLDOE—76/01). NTIS, PC A17/MF AO1. ” ’ 

by Mathematica, Inc., Philadelphia, Pa. Mathtech 
Div. See PB—257372. 
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This report presents a compendium of Illinois statistical data 
sources and an assessment of their important characteristics. The 
data sources are generated from institutions both within Illinois and 
elsewhere in the country. The types of data identified are statistical 
data relating to Illinois energy demand and end use, supply, flow, 
prices, facilities, processing, exploration, production, resources, 
as well as prom demographic, economic, and environmental data. 
The report consists of over 130 summary descriptions of these data 
sources. 


48863 Aspects of energy conversion. Proceedings of a summer 
school held at Lincoln 14—25 Jul 1975. Blair, I.M.; 
Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1976). 864p. 

Abstracts were prepared for the 38 = presented under 
the following section titles: Fundamentals of Energy Resources and 
Consumption; Fossil Fuels; Nuclear Fuels; Alternative Energy 
Sources; Transmission and Storage of Energy; Possible Develop- 
ments in Energy Use; Environmental and Socio-Economic Aspects 
of Energy Use; and Energy Analysis. In Section 9 there are two 
concluding papers, one on energy conservation and the other on 
— sources for the future. Five panel discussions, an a. 
and brief contributions from six students are also included. (MCW) 


48864 (ERDA-tr—268) State development program for Bavaria 
(draft report 1974), Part B. Technical goals. Jun 1977. Translation of 
German report. 436p. Dep. NTIS, PC A19/MF A0O1. 

The technical goals of social and economic planning for the 
State of Bavaria are enumerated as they relate to environmental 
preservation and protection; village renewal and city planning; agri- 
culture and forestry; Business; Labor; education; recreation; social 
services and public health; transportation; energy supplies; water 
resources; and reform of administration and legal structure. (LCL) 


SYSTEMS STUDIES AND TOTAL ENERGY 


REFER ALSO TO CITATION(S) 47980, 47981, 47982, 48873, 
48923, 48993, 48994, 48995 


48865 (PB—264449) Energy and US agriculture: 1974 data base. 
Volume I. Part A. US series of energy tables. Part B. State series of 
energy tables. Van Arsdale, R.T.; Rall, E. (Economic Research 
Service, Washington, D.C. (USA)). Sep 1976. 266p. NTIS, PC A12/ 
MF AOl. 

This report presents the results of a comprehensive investiga- 
tion of energy use in U.S. agricultural production for the year 1974. 
Energy consumption estimates are presented for both national and 
state a by fuel type, fertilizer and pesticides, by commodity, by 
month, and by categories of functional use, including irrigation and 
crop drying. 


48866 Total energy systems. Peters, C.M.D. pp 587-608 of In 
Aspects of energy conversion. Blair, I.M.; Jones, B.D.; Van Horn, 
A.J. (eds.). Elmsford, NY; Pergamon Press Inc. (1976). 

A total energy system is defined as power generation with 
heat recovery, not necessarily confined to electricity production. 
There are basically two types of total energy systems—one depen- 
dent on internal combustion engines and one dependent on external 
combustion engines. The characteristics of reciprocating (diesel or 
gas engines) and rotodynamic (gas turbines) internal combustion 
engines are reviewed. The characteristics of reciprocating (steam 
engines) and rotodynamic (steam turbines) ex combustion en- 
gines are reviewed. The other areas discussed are: conversion and 
conservation; the energy resource calculation; the economic calcula- 
tion; considerations for UK total energy; benefits from maximum 
development of total energy; and six practical precepts for prospec- 
tive managers. (MCW) 


48867 Autonomous house experiment. Littler, J.G.F. (Cam- 
bridge Univ., Eng.). pp 609-620 of In Aspects of energy conversion. 
Blair, I1.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1976). 

The aim of the experiment is to close the plot boundary to 
most of the network services, and to rely on as many on-site 
resources as possible. The subsystems of the house will be: water 
supply (rain collection, purification, storage and recycling); wastes 
di (anaerobic digestion (yields CH,); cooking (methane); food 
(cultivate the 1 ha plot and greenhouse for four people); electrical 
d (wind generator); space heating (solar collectors); water 


lemands 
—a (solar collectors and excess wind energy); control system 
(initially 


| tem ultimately = i building fabric fabric (inte- 
gration o ystems to cut costs). partially interacting subs 
tems are described. (MCW) ies - 


48868 Wisconsin Regional Energy Project: an applied systems 
analysis approach to regional energy/environment modeling. Foell, 
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W.K.; Mitchell, J.W.; Pappas, J.L. (Univ. of Wisconsin, Madison). J. 
Energy Dev.; 2: No. 2, 292-30%Spr 1977). 

The Wisconsin Regional Energy Model was designed to 
bring systems analysis into the complex issues of energy decision 
making. The simulation model (WISE), including considerations of 
demand, conversion, transport, and environmental impact of the 
energy system in their economic and technological context, relates 
the system to the characteristics of its region. Wisconsin and other 
states have made wide application of the model to analyze alterna- 
tive energy options, such as long-range electricity demand and 
possibilities for energy conservation. Socio-economic factors, effects 
of external supplies and prices, end-use demands, conversion and 
supply, and environmental impacts are the five major submodel 
components linked by a FORTRAN-based command language 
named WISconsin SIMulation (WISSIM). (DCK) 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 47354, 47355, 48049, 48890, 
48893, 48897, 48907, 48908, 48909, 48910, 48911, 48912, 48921, 
48922, 48923, 48933, 48935, 48936, 48942, 48953, 48968, 48977, 
49007, 49014, 49015, 50488 


48869 (CONF-770207—, pp 65-70) Emerging perspective on 
energy developments in Appalachia. Whitehead, D.W. 1977. 

From Symposium for public awareness on energy; Knoxville, 
Tennessee, United States of America (USA) (24 Feb 1977). 

In Energy awareness. 

The Appalachian Regional Commission's objective of open- 
ing up this isolated area through regional, social, economic, and 
development programs has introduced a new kind of state and 
Federal partnership that encourages more input from the state and 
local level and allows the Commission to serve as an advocate of the 
area to Federal agencies. Appalachian coal development is projected 
for a 30 percent production increase by 1985 as the nuclear debate 
continues and plants convert from natural gas and oil to coal. The 
region is expected to have a share in the synthetic fuels industry 
because of its proximity to eastern markets and its reserve of man- 
power and water transportation. A reversal of migration back into 
the area should bring both economic development and a strong base, 
DCE opportunity to avoid some of the past economic abuses. 


48870 (DOT-TST—76-101) Problems of the carless. Final 
report. Paaswell, R.E.; Recker, W.W. (State Univ. of New York, 
Buffalo (USA)). Jun 1976. 64p. NTIS. 

A detailed study of a larger group of the transportation 
disadvantaged—the carless—was carried out, incorporating an ex- 
tensive personal survey of over 400 respondents in Buffalo, New 
York. Analysis of the survey and other sources of information 
indicate the wide degree of heterogeneity of this group. While the 
person most likely to be disadvantaged by being carless is female and 
elderly, over half the population suffers from lack of access to a car. 
Car availability, as opposed to household car ownership is a key 
variable in determining degree of disadvantaged. Of all households 
that owned no car, over three-quarters had a car available for at least 
one significant activity. Regardless of access to a car, there is a basic 
level of mobility, expr in trips per person, per day common to 
most people. Differences in travel between groups are qualitative 
rather than quantitative and occur in the selection of activities and 
the priority of activities people choose. Fourteen non-work activities 
were examined in depth. It was found that while public transit is a 
viable alternative to the car for non-work trips, the viability is 
limited to only a few selected activities. Walking is extremely 
important to the carless. 


48871 (EPRI-EA—411(Vol.1)) Fuel and energy price forecasts. 
Final report. Volume I. Report. Schantz, R.; Mikutowicz, W.; Foster, 
W. (Foster Associates, Inc., Washington, D.C. (USA)). Apr 1977. 
264p. Dep. NTIS, PC A12/MF AO1. 

This study of fuel and energy prices over the period 1985 to 
2000 projects energy prices in 1975 constant dollars, on a regional 
basis, for the United States. The major sources of energy analyzed 
include crude oil and major petroleum products, coal and coal-based 
synthetic fuels, gas, and uranium. It was stipulated that price projec- 
tions were to be developed within a given set of aggregate energy 
and electricity demand projections, as set out in the Edison Electric 
Institute study, Economic Growth in the Future. The price of each 
energy type is projected at different levels of commerce (e.g., points 
of production and points of consumption), — a forecast of the 
cost of production, transportation, and distribution. Delivered 
energy prices were estimated for four major end-use sectors: residen- 
tial/commercial, industrial, electric utility, and transportation. Two 
major findings of the study are: (1) the real prices of all sources of 
energy will increase over the forecast period; both gas and petro- 
leum prices will continue to increase at a rate greater than that of 
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coal, primarily reflecting the higher cost of incremental i 
uranium prices are also projected to in but could i 


crease, 
below that for coal delivered to the electric utility sector; and (2) 


ranges of energy price projections are attended in varying degree 
great uncertainty; the bands of uncertainty, set out for each forecast, 
are considered as important as the price projections. (MCW) 


48872 (EPRI-EA—411(Vol.2)) Fuel and energy price forecasts. 
Vol Schedules. Schan i 


Volume II is a — of schedules on information 
contained in two chapters of Vol. I: Chapter III, ——— Prices 
for Major Sources of Energy and Chapter IV, Inter- ‘gy Prices 
Projected for Major Consuming Sectors. (MCW) 


48873 (EPRI-SR—45) Proceedings of the workshop on modeling 
the interrelationships between the energy sector and the general econo- 
my held January 29—30, 1976 in Washington, DC. Khazzoom, J.D. 
(ed.). (Stanford Univ., Calif. (USA)). Jul 1976. 204p. Dep. NTIS, PC 
A10/MF A0l. 

The Workshop was attended by economists and energy spe- 
cialists, who are listed in Appendix A. EPRI has an on-going 
program on energy — modeling, with emphasis on the title 
subject; the purpose of the workshop was to examine the state of the 
art of such modeling and to identify future research needs. Chapter 1 
of the proceedings discusses the state of the art of modeling the 
interrelationships and is meant to provide a background against 
which to view the individual papers in the proceedings. At present, a 
leading effort to link the energy sector to a macroeconomic model of 
the United States economy is the ec ts oo model, which 
was first — as part of the Ford Foundation Energy Policy 
Project (EPP). An important result of this model was that a substan- 
tial reduction in energy use can be achieved without a major 
economic cost. A short discussion paper of the Hudson-Jorgenson 
model was prepared for the workshop and mailed to the participants 
prior to the meeting. This paper is reproduced in 2 as an 
extension of the background provided in the first chapter. The 
supplement to Chapter 2 deals with the problem of undersized 
sample in the model. The rest of this document is structured to 
reflect the workshop schedule. Chapters 3-5, 7-9, 11-14, 16-19, and 
21-24 contain the papers and prepared comments presented at the 
workshop; chapters 6, 10, 15, 20, and 25 provide synopses of the 
general discussion by the workshop icipants at end of each 
session. Chapter 25 is a synopsis of the general discussion while 
Chapter 26 deals with future research and data needs. Ap) ix A 
contains workshop materials. Appendix B presents extracts from The 
Grant Administration Manual of the National Science Foundation. 
(MCW) 


48874 (NP—21851) Utility service area urban development fore- 
casting assessment. Arnold, R.K.; Levy, S. (Center for Continuing 
Study of California Economy, Palo Alto (USA)). Jul 1976. 92p. for 
Continuing seedy of California Economy, Palo Alto. 

The legislative act establishing the California Re- 
sources Conservation and Development Commission (ER ) re- 
quires that "every electric utility in the state shall prepare and 
transmit to the commission within one year after the effective date of 
this division, and every two years thereafter, a report specifying 5-, 
10-, and 20-year forecasts or assessments of loads and resources for 
its service area.” As part of the biennial forecasts of loads and 
resources each electric utility was required to include "a description 
of projected population = urban development, industrial ex- 
pansion, and other growth factors influencing increased demand for 
electric energy and the bases for such projections.” Five major 
electric utilities in California submitted first biennial forecasts of 
loads and resources; this report is essentially an initial evaluation of 
these five forecasts and accompanying reports. Findings and conclu- 
sions of the work are set forth in this report. An overall summary is 

resented first. Forecasts of urban development/socioeconomic var- 
iables for the service areas pr by governmental agencies and 
other a institutions are reviewed. Requirements for 
making inferences about energy demand forecasts from information 
about urban development variables are discussed. The utilities’ urban 
development forecasts and the method used by the utilities for 
relating forecasts of urban development/socio-economic variables to 
electric energy demand are reviewed. Preliminary numerical calcula- 
tions relating the utilities’ urban development forecasts and electric 
energy demand forecasts, prepared for discussion with the Commis- 
sion staff, are presented in Appendix A. 


48875 (NP—21994) NACo case studies on energy impacts, No. 3. 
Preparing for anticipated growth Greene County, Pennsylvania. (Na- 
tional Association of Counties, Washington, D.C. (USA)). May 1976. 
36p. Energy Administration, Washington, DC. | 

Greene County, Pennsylvania is economically dependent on 
the coal (bituminous) industry. Development of three new multi- 
million dollar mines are scheduled for the next five years. This case 
study examines the initial steps taken to encourage and control 
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growth in the present population centers. The historical background 
and Greene county industrial developments are reviewed. Plans for 
social services, sewage facilities, solid waste disposal, housing, public 

ing, hospitals, ambulance and fire protection, police protection, 
education, vocational education, and taxation are summarized. A 
checklist of 12 actions to take and avoid, based on Greene County’s 
experience, are noted. (MCW) 


48876 (ORNL—5250, pp 67-147) Regional and Urban Studies 
Section. Apr 1977. 

In By Division annual progress report for period ending 
September 30, 1976. _ 

A key objective of the Section is to design and conduct 
regional integrated assessments that can be used to help balance 
social, economic, and environmental goals with energy development 

‘oals. The Regional Economic ysis Group focused on MUL- 
REGION, a functional employment-population forecastin 
system to investigate the interaction of energy and economic devel- 
opment. The Resource Analysis Group needed the objectives of six 
a to investigate the interactions of energy development: 
RDA-DTO-sponsored energy facilities siting; NRC-sponsored 
Maryland Regional Siting Factors Study; ERDA-DTO-Sponsored 
Coal Mining Impacts; E eat ey een System for As- 
sessment of Coal Reserves Study; WRC-Sponsored Water for 
Energy Assessment Project; and ORBC-Sponsored Ohio River 
Basin Energy Facility-Siting Study. The work of the Social Impact 
Analysis nag ere on the social effects of alternative energy 
generating technologies and the NRC post licensing studies of 
effects on host communities of operating nuclear power reactors. 
The Data Management and Analysis Group accumulates, evaluates, 
analyzes, and synthesizes information on the social and economic 
aspects of energy supply and demand. During FY 1976 its work 
concentrated on RUSTIC; Regional and Urban Studies Information 
Center—a unified socio-economic analysis and retrieval system; 
transportation energy conservation data book; and an epidemiology 
study of Oak Ridge employee mortality, public health, and analytic 

dosimetry. (MC 


48877 (ORNL—S5251) PRP: a discounted cash flow program for 

the cost price) of the product from a 

plant. Salmon, R. (Oak Ridge National Lab., Tenn. (USA)). 

~~ 1977. Contract W-7405-ENG-26. 71p. Dep. NTIS, PC A04/MF 
AOl. 

A computer program is described that calculates the cost of 
the product from a process facility when the capital investment, 
Operating costs, interest rates, tax rates, by-product values, and 
similar related information are supplied by the user. The program 
uses a 7 that is mathematically consistent with the p ve. unt- 
ed cash flow method, and produces a table showing the cash flow 
history of the project. Considerable flexibility is afforded in the 
choice of capital structure, depreciation method, and the handling of 
taxes. Provision is made for etric studies in which the cost of 
the feedstock and the annual after-tax rate of return on equity are 
varied automatically over any desired range. The program can also 
be used to determine the rate of return on equity when the selling 
price of the product is supplied by the user. A Fortran listing of the 
computer program and the results of example problems for coal 
liquefaction plants are included. 


48878 (PB—262461) The Alaska railroad’s future market. 
Volume I. Final report, 1 Jul 1974—30 Apr 1976. Hille B.D. 
Pernela, L.M.; Lewis, D.C. (CONSAD Research Corp., gs 
Pa. (USA)). Jun 1976. Contract DOT-FR-4-3010. 76p. NTIS, 
A05/MF AO1. 

The study forecasts the freight market of The Alaska Rail- 
road (ARR) due to natural resource development and pipeline 
construction in Alaska. This has been done through: (a) evaluation of 
those resources with commercial develo it potential which could 
generate rail service demand; and (b) development and analysis of 
petroleum development schedules and pipeline construction scenar- 
10s. Detailed price and market analyses of Alaskan coal and copper 

iormed. Forecasts of ARR traffic were based 


y 
petroleum royalties and construction expenditures. Volume One 
contains the Executive Summary; it describes the study scope and 
methodology, and highlights ARR’s recent experiences, the Alaskan 
economy, and resource development status. 


48879 (TID—27492) Making loan guaranty programs work. 
(Harbridge House, Inc., Boston, Mass. (USA)). Nov 1976. Contract 
EX-76-C-01-2354. 43p. Dep. NTIS, PC A03/MF AOI. 

‘ In recent years Congress has undertaken to stimulate private 
investment in public programs through the guaranteed loan and 
other off-budget methods of funding in order to reduce the burden 
on the American taxpayer. i i 
FY 1977 are esti 
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transportation, it has rarely been used in new technologies and 
almost never in energy-related technology. This study was undertak- 
en to aid in the creation and administration of teed loan 
programs to be undertaken by the Energy Research and Develop- 
ment Administration in the production or conservation of on: 
The study seeks to take advantage of the experience of other U.S., 
state, and foreign ee loan guaranty programs. Its purposes 
are to examine the history and applicability of existing loan programs 
to energy technologies, to consider variations and supplements to 
conventional guaranteed loan programs, and to suggest elines 
for loan guaranties which will prove acceptable to issuers, and 
investment banks, and other lenders. This preliminary report sets 
forth the findings of the project staff with respect to the application 
and probable effectiveness of conventional and proposed guaranty 
pro; to energy technologies; it also presents the criteria for 
application of variations and supplements of such programs. 


48880 Econometric dimensions of energy demand and supply. 
Askin, A.B.; Kraft, J. (eds.). Lexington, MA; D. C. Heath and 
Company (1976). 142p. . : : 
This book presents a set of econometric, policy-oriented 
studies on energy to provide a | coped of current research in the 
energy economics field. Some of the eight essays report on studies 
directly related to FEA‘s Project Independence, while others bear 
either no relationship or only a peripheral relationship to it. In 
Chapter 2, John , Arthur Kraft, and Eugene Reiser describe a 
national energy demand model. The model treats, in price- and 
income-sensitive fashion, both the major and minor fuels consumed 
by the various sectors of the economy. Chapter 3, by Derriel Cato, 
Mark Rodekohr, and James L. Sweeney, introduces a vintage capital 
stock model of gasoline demand based on a submodel of automobile 
demand by classification categories. In Chapter 4, Scott E. Atkinson 
and Robert Halvorsen employ translog functions derived from dual- 
ity theory to estimate the own and cross elasticities of demand and 
substitution for alternative fuels in electricity generation. Chapter 5, 
by Noel D. Uri, examines the advantages and disadvantages of 
switching from the present system to a regionally integrated system 
of electrical generation and distribution, constructing a linear pro- 
—— model. In Chapter 6, Christopher B. Alt, Anthony E. 
pp, and George M. Lady rt on a short-term petroleum 
forecasting model developed at FEA. Chapter 7, by A. Bradley 
Askin, explores the problems involved in assessing the macroecono- 
mic impacts associated with alternative energy strategies and pre- 
sents three sets of forecasts for the economy in 1985 based on eight 
energy scenarios considered in Project Independence Report. In 
Chapter 8, Paul H. Earl and Steven G. Phillips employ a p noel 
gated price model to examine the relative price impacts alternative 
energy policies have at the individual product level. The model is 
built around a detailed energy input matrix covering approximately 
100 product and material prices, including, for example, 10 types of 
steel. (MCW) 


48881 Questions and answers on cutting fuel costs. Short, W.; 
Henderson, P.E.; Jonas, P.J.; Parkinson, G.S. London; Graham and 
Trotman Publishers Ltd. (1975). 107p. 
ions are posed in eight areas, but the reader is referred 
to the Fuel Economy Handbook, prepared by the National Industrial 
Fuel Efficiency Service Ltd. for a more thorough technical back- 
und to most fuel economy problems. Fifty-eight answers are 
provided in this booklet on questions concerning fuel supply, fuel 
prices, fuel usage, boiler efficiency, boiler operation, insulation, 
energy conservation, and government aid. (MCW) 


48882 Methodology and data requirements for the preparation of 
long-term projections of California and economic of the State. 
Arnold, R.K.; Levy, S. Palo Alto, CA; Center for the Continuing 
Study of the California Economy (1976). 23p. (NP—21846). 

The objectives of this technical memorandum are: (1) to set 
forth the major elements of the methodology required to prepare 
projections of economic and demographic variables for the total 
state of California and economic regions of the state; (2) to summa- 
rize the principal sources of data available to prepare projections; 
and (3) to identify the principal problems in the compilation and use 
of data. The of the memorandum is to assist the staff of the 
Forecasting of the Environmental Assessment Division in 
their assessment of the requirements to develop projections of eco- 
nomic and demographic variables for service areas of the five major 
utilities of the state. 


48883 Long-run production modeling with pseudo data: electric 
power generation. Griffin, J.M. (Univ. of Pennsylvania, University 
Park). Bell J. Econ.; 8: No. 1, 112-127(Spr 1977). 

This ps ee > see eee oo tonnane production 
modeling which combines the simplicity of the statistical cost func- 
i the technical detail of process analysis. Pseudo data, which 
eS SE 0 Sees Dees qeoven aanke, Caen Se eae 

in puien & ternative relative input prices. 
Tho pani thane utlliesd 00 estimate © twentiog cost fono- 


tion, which provides price and substitution elasticities as well as a 
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convenient form for micromodeling. Pseudo data offer numerous 
advantages compared to conventional time series particularly in that 
they avoid multicollinearity, a limited sample range, and inadequate 
technical and environmental detail. 20 references. 


Energy technology assessment: considerations of geo- 
scale. Palmedo, P.F. (Brookhaven National Lab., Upton, 
NY). J. Energy Dev.; 2: No. 2, 207-217(Spr 1977). 

Energy technology assessment must encompass the broader 
considerations of political boundaries and geographical scale if it is 
to avoid irrelevancy. As a tool for solving energy problems, technol- 
Ogy assessment can serve to identify regional and international areas 
where appropriate institutions are needed: A shortcoming of tech- 
nology assessment as it currently functions is that it treats environ- 
mental impacts in terms of technology effects rather than as specific 
emissions with a geographic distribution. The addition of the effects 
on population distribution and the interrelations of energy, econom- 
ics, climate, and perceptions will make assessment more sensitive to 
human and regional differences. There is a global dimension to such 
phenomena as nuclear safeguards and carbon dioxide emissions 
which underscores the importance of including geographical scale 
and political institutions in any assessment. (DCK) 


48885 Strategy of industrialization in Saudi Arabia. Algosaibi, 
G. (Minister of Industry and Electricity, Kingdom of Saudi Arabia). 
J. Energy Dev.; 2: No. 2, 218-223(Spr 1977). 

Saudi Arabia's $140 billion industrial development plan seeks 
a higher social welfare without SS social structure. Indus- 
tries based on hydrocarbons and those offering long-term advantages 
will be emphasized. Non-hydrocarbon industries will be selected to 
give a broad base of products, including food, chemicals, metals, and 
nonmetals. Government loans and selective protection will be used 
to stimulate investment in the plan. Some of the problems still to be 
resolved are a lack of technical and management skills, manpower, 
and such infrastructural facilities as housing and harbors. To meet 
these needs, Saudi Arabia is offering opportunities for domestic and 
foreign investors in a variety of projects and under attractive condi- 


tions. (DCK) 


48886 OPEC membcrs and the new international economic order. 
Al-Khalaf, N. (Organization of Petroleum cr Countries, 
Vienna). J. Energy Dev.; 2: No. 2, 239-251(Spr 197 


International cooperation toward eliminating the inequities 
felt by developing countries can be strengthened by their joint 
efforts to gain control over natural resources and production and to 
maintain a purchasing “jee based on having prices of raw materials 


commensurate with the cost of imported services and goods. A 
tracing of the history of all developing countries, including the 
United States, reveals a parallel sequence of colonialization, exploita- 
tion, and finally primary commodity production. Today's industrial- 
ized countries enjoyed the benefits of international efforts like the 
International “eo Union, the League of Nations, and the 
United Nations Third World has recently been shedding its 
colonial status and seeks several major objectives: adequate food, 
improved health conditions, better demographic understanding, effi- 
cient use of natural resources, industrialization, transportation, com- 
munication, and education in order to get rid of the disparities 
between it and the developed countries. International subgroups of 
the United Nations and the efforts of the Organization of Petroleum 
Exporting Countries have proceeded to implement development 
plans. Economic aid from developed countries and stronger cooper- 
ation among the developing nations is needed to bring in a higher 
international economic order. (DCK) 


48887 Empirical analysis of the relationship between energy and 
the economy. Askin, A.B.; Farman, R.L.; Lagace, G.L.; Malloy, A.J. 

(Federal ae y Administration, Washington, DC). J. Energy Dev.; 
3 No. 2, 252-256(Spr 1977). 

The relationship between developments in the energy sector 
and general economic activity must be taken into account in the 
design of a sound energy policy. Analysis of alternative policies can 
only be made when consideration is given to the macroeconomic 
environments that affect and are affected by energy projects. At- 
tempts to model energy sector and economy in a general equilibrium 
have used the Hudson-Jorgenson, Project Independence Evaluation 
System (PIES), Wharton, and Data Resources, Inc. (DRI) models. 
Linked DRI and Wharton models were used to determine the long- 
run effect on the economy of 14 PIES scenarios. Variables used 
were world crude oil prices, domestic energy policy, and the poten- 
tial reine col resource. Although both models show energy prices 

se higher world crude oil prices, the DRI model shows a 

yy in + aw BF grees national product in contrast to the Wharton model. 

—- 5 pers have greater impact on world crude oil 

ae in the model, but energy supply assumptions show 

greater impact in the Wharton model. Both models indicate the 

gross national product increased with energy conservation pro- 
grams. (DCK) 
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48888 Attitudes towards risk and the optimal exploitation of 
exhaustible resource. Lewis, T.R. (California Inst. of Tech., Pasade- 
na). J. Environ. Econ. Manage.; 4: No. 5 he —_ 1977). 

The exploitation of a nonrenewab tural resource, such as 
petroleum or mineral ores, is analyzed a * stochastic framework 
with price uncertainty. The market a y be either monopolis- 
tic or competitive. It is demonstrated that the rate of e: 
varies directly with the resource owner's willingness to 
Risk-preferring owners use resource more rapidly 
neutral owners, who in turn deplete the resource more 
risk-averse owners. It is also seen that the usual practice 
ing the discount rate to account for risk induces a more capi rate 
resource use, when in fact a slower rate of depletion is desired. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 47253, 47256, 47257, 47336, 
47345, 47357, 47359, 48868, 48875, 48913, 48944, 49844, 50123 


48889 Energy resources and the environment. Lenihan, J.; 
Fletcher, W.W. fot) London; Blackie and Son Ltd. (1975). 206p. 
Exploitation of energy has some impact on the environment. 
Six essays are presented to examine the variety of problems: (1) Sir 
Samuel Curran, in Energy and the Needs of Man, concludes that 
techniques to produce new energy sources will be found, bur conser- 
vation and the population explosion must be seriously examined; (2) 
Dr. Earl Cook, in Flow of Energy Through Technological Society, 
shows where energy comes from, how it is used and how it returns 
to the environment; he emphasizes the inefficiency of many energy 
conversion — in consequence of the Second law of Thermo- 
dynamics; (3) Dr. Andrew Parteous, in Economical Use of Energy 
and Materials, explains energy not only used in heating, lighting, and 
transport, but in industry; his accounting of energy shows waste, and 
he stresses recycling and recovering the energy in domestic waste; 
(4) Sir Frank McFadzean, in Energy--the International Scene, exam- 
ines the interplay of economics, technology, and politics in the oil 
industry; he suggests that more mature international leadership is 
needed to overcome the current difficulties a and 
consumers; (5) J. D. Dunster, in The Atom and Environment, 
examines the environmental impact of nuclear energy where the 
safety standards are more strenuous, but are feared more; he is a 
proponent of nuclear energy, but says an overall ener, oe & policy, 
balancing environmental factors against economic and 
siderations, is needed; Dr. B. J. Brinkworth, in Direct Use of Sola 
Energy, reminds us that the Sun is the ultimate source of energy, and 
says solar energy can be exploited globally without damaging the 
environment. (MCW) 


48890 (NTIS/PS—77/0240) — and taxation for urban 
control of pollution (a bibliography with abstracts). Report for 1964— 
Apr 77. Lehmann, E.J. (National Technical Information Service, 
— Va. Ve. CAD or er pny > NTIS, rue AOl. 


8, and NTIS/PS— 
Te peek relate to urban aap regional 4 bee aus wish 
to study means of financing pollution abatement programs and of 
taxing sources as a means of pollution reduction. The reports are 
divided into three sections: Air pollution studies, solid waste 
studies, and water pollution and sewage treatment studies. 
updated bibliography contains 178 abstracts, 39 of which are new 


entries to the previous edition.) 


ee: (ORNL—5250, pp 13-66) Environmental Impact Section. 
Apr 1 
r In erie Division annual progress report for period ending 
September 30 
The Sectice is concerned with preparation of environmental 
statements and assessments and devel t' of assessment method- 
ologies for energy technologies. _ 1976, activities involved 
nuclear, fossil, and geothermal energy; work was supported by 
the U. S.Army, HUD, US ERDA, and US NRC. Two special 
studies—one on the effects of power plant intake structures on fish 
pore ne and another on multiple uses of cooling lakes—were 
completed and should serve as references for future analyses. Two 
research projects sponsored by NRC—the Unified Transport Ap- 
roach A) to Power Plant Assessment and the Environmental 
onitoring Data Evaluation Study—were continued. The purpose 
of the UA program is to develop fast-transient, one- and two- 
dimensional transport models for estimating thermal, radiological, 
chemical, and biological impacts in complicated water bodies. The 
impact of public use of various products that contain radioactive 
isotope is a evaluated. The Environmental Impact Sections 
assisiance to NRC expanded to include assessments of fuel-fabrica- 
tion facilities being considered for relicensing and two uranium in- 
situ solution mining facility proposals. The work for HUD comprises 
an assessment of the first application of MIUS in a new town 
development. A generic environmental statement was prepared and 
an environmental monitoring program for the facility was designed. 





5062 ERDA ENERGY RESEARCH ABSTRACTS 


48892 Environmental controls: the impact on industry. Leone, 
R.A. (ed.). Lexington, MA; D. C. Heath and Company (1976). 145p. 

The impact of environmental controls on industry is discussed 
in eight chapters. The 1972 Amendments to the Federal Water 
Pollution Control Act (the original bill was passed in 1956) are 
typical of this legislation. The impact of these amendments on 
several manufacturing industries--which is the specific focus of this 
book--is only now being felt. The legislation requires that, by 1977, 
industries achieve water pollution control levels consistent with the 
“best practicable technology” and by 1983 performance improve still 
further to reflect the "best available technology”. By 1985, the goal 
is for the “end of discharge of pose obert A. Leone and 
Richard Startz are the authors of Chapter 1, The pong my A 
Framework for Analysis. The following chapters are: The Petro- 
leum Refining Industry, James L. Smith; The Pulp and Paper 
Industry, Robert A. Leone, Richard Startz, and Mark Farber; The 
Iron and Steel Industry, An-Loh Lin and Robert A. Leone; The 
Textile Industry, Anne Hill and Edward V. Blanchard; The Alumi- 
num Industry, Wu-Lang Lee, Robert A. Leone, and James L. Smith; 
The Metal Finishing Industry, J. Royce Ginn and Robert A. Leone. 
The final chapter by Robert A. Leone examines the empirical 
findings, methodology and data limitations, and some generaliza- 
tions. (MCW) 


48893 Methods for evaluating risk. Linnerooth, J. (Int 


ated Agency, Vienna, Austria). Futures; 8: No. 4, 293-304(Aug 
1976). 


An important aspect of decisions related to the long-range 
planning of large-scale systems, e.g. world energy supplies, is their 
possible environmental side-effects. These decisions, which poten- 
tially affect the public’s health and safety, increasingly require a 
formal consideration of mortality risk. Several methods have been 
proposed for the evaluation of public programs which probabilisti- 
cally alter human mortality. This article reviews the relevant litera- 
ture and the practical applications of these pro methods. Par- 
ticular emphasis is at upon the explicit identification of the 
social objectives implied by their use. 34 refs. 


48894 Information needs for decision making on trace substances 
in the environment. Groth, E. III; King, A.L. (National Research 
Council, Washington, DC). pp 3-8 of In Trace substances in environ- 
mental health. X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of 
Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

A systematic approach for organizing information and identi- 
fying research needs to support decisions on trace substances in the 
environment is described. Regulatory actions on specific pollutants 
must be’ based on mutually consistent results from many different 
lines of investigation; for this reason, closely coordinated multidisci- 
plinary research efforts are most valuable. Some of the things 
decision makers need to know cannot be determined by research 
today, and the large number of substances on which information is 
needed requires careful attention to setting research priorities and to 
developing methods to screen substances for more detailed study. 
The urgent need for information of immediate value for decision 
making should not be allowed to draw talent and resources away 
from essential basic research. Studies undertaken by the National 
Research Council which address these issues and the nature of 
environmental decision making are briefly described. 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 47487, 47656, 47876, 48888, 
48889, 48931, 48936, 48942, 48969, 49006, 49007, 49119, 49794, 50123 


48895 (OTA-M—40) Assessment of information systems capa- 
bilities required to support U.S. materials policy decisions. (Office of 
Technology Assessment (U.S. Congress), Washington, D.C.). Dec 
1976. 264p. GPO $3.25. 

The purpose of this assessment is to provide background and 
analysis so that Congress can consider; (1) the adequacy of existing 
materials information systems in supporting governmental policy- 
making, particularly in regard to potential scarcities or outright 
shortages; (2) improvements, if any, needed to furnish policymakers 
with information and analysis they need to deal with scarcities or 
outright shortages, and (3) what impacts, if any, might stem from 
such improvements. Four pees options for providing materials 
information systems capabilities are identified and assessed, namely: 
(1) let current systems continue to evolve without direct interven- 
tion; (2) Congress could take a number of options short of legislation 
to provide various kinds of improved information and ysis; (3) 

e use of the power of the executive branch; and (4) adopt 
options requiring new authorizing legislation. In order to illustrate 
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how this last option might be implemented, three possible systems 
approaches for implementing the improved capabilities were defined 
in the assessment and are discussed as follows: (A) establishment of 
an interagency Federal committee or congressionally authorized 
group to standardize the formats of the current materials information 
systems; (B) creation of a full-time organization to make step-by-step 
improvements in existing information systems and add new supple- 
mentary capabilities as required; and(C) creation of a central pro- 

am management office to first design the improved capabilities 
rom the “top-down” and then implement the new oa. using 
portions of existing information systems whenever possible. This 
central management group would then direct the revised Federal 
materials information system. (MCW) 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 48957, 48958, 48959, 48960, 
49010, 49011 


48896 (UCRL—52000-77-3) Energy and technology review. 
Selden, R.W.; Crawford, R.B.; Cummings, K.L.; Prono, J.K. (eds.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Mar 1977. Contract W-7405-ENG-48. 42p. Dep. NTIS, PC A03/MF 
AOl. 

A separate abstract was prepared for each of the four sec- 
tions. Two of these abstracts are included in Energy Abstracts for 
Policy Analysis (EAPA). (MOW) 


48897 (UCRL—52000-77-3, pp 9-19) Our energy future: the case 
for intensive R and D. Sussman, S.S. Mar 1977. 

In Energy and technology review. 

The Stanford Research Institute energy model was used to 
examine and evaluate the potential benefits to the U.S. of an inten- 
sive energy R and D program implemented over the time frame 1975 
to 2025. Two of the six scenarios studied are reported: the LLL 
nominal case in which no additional energy R and D is undertaken, 
and the end-use/supply R and D case in which research and devel- 
opment is applied to all phases of the energy picture, from exploiting 
primary resources to developing new energy technologies, and 
greater end-use efficiencies. Results show that a vigorous energy R 
and D program could be of tremendous economic benefit. 


48898 Some energy projects at the University of Colorado. 
Carlin, P.; Kennedy, D.; Feng, C.; Carr, R. (Univ. of Colorado, 
Boulder). J. Energy Dev.; 2: No. 2, 332-334(Spr 1977). 

Two energy programs at the University of Colorado involve 
mountain wind testing and a solar heating system for a Senior 
Citizen's Center. A wind turbine, designed to work best at 20 mph 
but able to withstand 150-mph winds, wil) be installed on a 12, 
foot ridge near Boulder to record and assess the potential use of 
strong winds. A microprocessor keeping track of wind changes will 
adjust the windmill blades accordingly. The computer will also make 
adjustment for temperature changes and will search its own records 
for previous adjustment data. The Department of Housing and 
Urban Development is cooperating in the solar project for the 
Center. Severe wind conditions in Boulder will require specially 
designed solar panels and supports. Heat will be available either 
directly or from the 5000-gallon storage tank, with a backup gas 
heating system. Retrofitting decisions will benefit from the informa- 
tion gathered in designing this project. (DCK) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 47655, 47656, 47661, 47664, 
47670, 47788, 48369, 48375, 48376, 48550, 48551, 48552, 48553, 
48554, 48555, 48559, 48676, 48782, 48871, 48872, 48891, 48930, 
48945, 48993, 48994 


48899 Are atomic power plants safer than nuclear power plants. 
psychological background of citizens’ initiatives. Roeglin, H.C. 
Umsch. Wiss. Tech.; 77: No. 2, 38-40(Jan 1977). (In German). 

1 fig. 

It is rather impossible to establish nuclear power plants 
against the resistance of the population. To prevail over this resis- 
tance, a clarification of the citizens-initiatives motives which led to it 
will be necessary. This is to say: It is quite impossible for our 
population to understand what really heap in nuclear power 
plants. They cannot identify themselves with nuclear power plants 
and thus feel very uncomfortable. As the total population feels the 
same way it is pi for solidarity with the citizens-initiatives 
even if they believe in the necessity of nuclear power plants. Only an 
information-policy making transparent the social-psychological rea- 
sons of the population for being against nuclear power plants could 





OCT. 31, 1977 


be able to prevail over the resistance. More information about the 
technical procedures is not sufficient at all. 


48900 Members’ meeting of the Deutsches Atomforum. Az -Jnf; 
No. 12, 8-13(1976). (In German). 

With figs. 

In the example of nuclear energy, the crisis of people in the 
modern industrial society is analysed by means of six themes: 1) the 
fear-envy syndrome; 2) the identity crisis; 3) projection and identifi- 
cation; 4) citizens initiatives; 5) information policies; 6) group aims. 
The author infers that in reality, almost too much information has 
already been given, it is already difficult for the recipient to still get 
a clear picture. In his opinion, it is not a question of deficit of 
information but rather a deficit of confidence. The ever more 
abstract and non-transparent industrial society combines to produce 
fear in people. This fear might have found a field of activity in 
citizens’ initiatives to prevent nuclear power plant construction. 
Accordingly, it is necessary before anything, to develop a relation- 
ship of confidence between citizens’ initiatives, nuclear power plant 
builders and operators as well as politicians. 


48901 Fusion power. Roberts, K.V. (Oxford Univ.). pp 343-373 
of In Aspects of energy conversion. Blair, I.M.; Jones, B.D.; Van 
Horn, A.J. (eds.). Elmsford, NY; Pergamon Press Inc. (1976). 

The three potential major new energy resources after the turn 
of the century are the fast breeder reactor, controlled thermonuclear 
fusion, and solar power. Since historically it has taken some 60 years 
to bring in a new energy source, and since none of the three has been 
fully demonstrated as yet, it is important that work on all three lines 
should be actively pursued together. A large international nuclear 
energy industry is expected to develop during the next few decades, 
based on a limited number of multinational companies; and it is 
suggested that, in order to avoid balance of payments problems due 
to excessive imports, many countries will find it necessary to build 
up their own nuclear technology to the point at which such compa- 
nies are attracted to set up local plant. The world is likely to grow 
more technological, not less. Fusion has reached a more advanced 
stage than solar power, although less so than the fast breeder, 
already in operation; a significant advantage over the fast breeder is 
that it could in due course remove some of the hazards that such a 
world-wide fission industry might entail, namely plutonium prolif- 
eration, radioactive waste fission products, and the possibility of an 
explosive energy release in a reactor accident. However, the scientif- 
ic and technological problems of fusion are severe and feasibility has 
not yet been demonstrated. One of the characteristic features of a 
fusion reactor compared to most other engineering devices is that for 
physical reasons it must be intrinsically large, even at the prototype 
stage—this means that feasibility can only be demonstrated as part of 
a carefully planned national or international project. 


48902 Nuclear power and the public. Mueller, W.D. Atom- 
wirtsch., Atomtech.; 22: No. 1, 18-20(Jan 1977). (In German). 

On the occasion of the 1976 Assembly of the Members of the 
Deutsches Atomforum at Bonn the Editor-in-chief of the atomwirts- 
chaft, W.D. Mueller, was awarded the Karl Winnacker Prize for 
special services rendered to promote public understanding of the 
peaceful uses of atomic energy. In his speech the prizewinner 
discussed basic problems of the relations between the public and 
nuclear power. In his analysis he pointed out that the nuclear 
community itself was to blame for much of the deterioration of 
relations a with the early years of nuclear power, because it 
had offered factual information only as instruction and education. 
Nuclear power would be accepted by the public only if confidence 
could be restored in the men working for the utilization of nuclear 
power. This could not be done by public relations activities only but, 
above all, by a dedicated effort of all those responsible for the uses of 
nuclear energy in science and technology, in the utilities and in 
industry, and also in government organizations. 


48903 Is there a scientific nuclear controversy. Muench, E.; 
Borsch, P. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.)). Atomwirtsch., Atomtech.; 22: No. 1, 27-32(Jan 1977). (in 
German). 

35 refs. 

In the present rather violent discussion about the introduction 
of nuclear power into the energy supply system it is often alleged 
that even experts disagree about many aspects, which is interpreted 
to prove the existence of a scientific controversy in these points. 
This study about the existence or in existence of such controversy 
critically reviews both the different collections of signatures orga- 
nized by scientists and the statements published in specific areas of 
science. Important partial aspects are the energy requirement and the 
ways and means available to meet it, the safety and the risks of 
nuclear technology, radiation exposure and biological effects, the 
misuse of plutonium, and reprocessing and the ultimate storage of 
radioactive waste. The study concludes that there is no scientific 
controversy about the peaceful uses of nuclear power in the sense of 
the term used here. 
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48904 Changing emphasis in the nuclear debate. Schmidt-Kues- 
ter, W.J.; Popp, M. (Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany, F.R.)). Atomwirtsch., Atomtech.; 22: No. 1, 
24-26(Jan 1977). (In German). 

The public discussion about nuclear energy no longer focuses 
on the safety of nuclear power plants. The excellent worldwide 
safety record and the information spread for many years about the 
comprehensive engineered safeguards inherent in nuclear power 
stations have resulted in a huge credit of confidence, even if inci- 
dents continue to be disc very actively. However, the public 
debate since 1976 has been centering around the waste management 
field. The reprocessing of spent nuclear fuels and the storage of a 
radioactive waste lag behind the construction and operation of 
nuclear power plants. Technical and operational know-how has been 
collected for both activities over a long period of p tion and is 
now available for large scale technical application. There is also an 
internationally accepted concept of the Federal Government for the 
whole waste management complex, which must now be implement- 
ed together with industry. The dialog with the public above all must 
serve to create confidence in the problem solutions found and to 
make it clear that the safety of the biocycle is again the primary idea 
underlying all plans. 


48905 In breederless U.S.: is there a live nuclear option. Ed- 
wards, P.L. Energy User News; 2: No. 18, 1, 49 May 1977). 

President Carter’s deferment of the Clinch River Breeder 
Reactor Project has raised doubts about the future of nuclear- 
generated electricity. A new view must replace the assumption that 
nuclear power combined with fuel recycling and the breeder reactor 
will provide the bulk of future electricity needs. Carter's view is 
expected to favor solar and fusion energy sources because they offer 
more environmental and political advantages. The nuclear industry's 
life span will then be shortened to that of a stop source until 
uranium ore is depleted (estimated at about 30 years) and alternative 
sources are ready. ERDA is sponsoring a Non-Proliferation Assess- 
ment Study Group to explore alternatives to the plutonium-based 
breeder and make comparative evaluations between the current 
throwaway, tandem, and thorium fuel cycles on the basis of econom- 
ics, commercialization, potential energy, technical feasibility, and 
non-proliferation. Utilities find the throwaway approach to be incon- 
sistent with Carter's goal of energy conservation, although reactor 
efficiency could be improved. If the thorium cycle is accepted, the 
breeder program would be able to continue without drastic change 
once a thorium mining industry is developed. There is some question 
of whether thorium will be able to meet the non-proliferation criteria 
unless a centrifuge or laser program is also developed. (DCK) 


48906 Nuclear Regulatory Commission and its regulatory role. 
Kennedy, R.T. (Nuclear Regulatory Commission, Washington, DC). 
Aware; No. 81, 7-11(Jun 1977). 

Remarks before the Kansas City Kiwanis Club, Kansas City, 
Missouri, April 21, 1977. 

The Nuclear Regulatory Commission (NRC) is charged by 
law to protect the public in uses of nuclear materials and facilities. 
NRC assures that nuclear activities are conducted in a manner 
consistent with public health and safety, national security, environ- 
mental quality, and the Nation's antitrust laws. Most of the regula- 
tory duties deal with nuclear power plants—with 63 plants presently 
generating 46 million kilowatts. The procedures involving licensi 
and inspection of such facilities are described. In addition, the NR 
regulates the production and use of a wide variety of nuclear 
materials in industry, medicine, and research. Commissioner Kenne- 
dy says NRC is guided by four principles to remain unbiased in its 
judgments: independence (making own impartial judgments); ope- 
ness (full public knowledge or participation); efficiency (decisions 
made without delay); and effectiveness (devise solutions that are in 
the public interest and yet do not constitute an unnecessary burden 
on industry). The NRC must engage the public as much as possible 
in nuclear regulatory processes to help ameliorate the public’s skepti- 
cism regarding nuclear power. The goals of the NRC are summa- 
rized. (MCW) 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 48818, 48945, 49008 


CONSERVATION 


REFER ALSO TO CITATION(S) 48866, 48867, 48881, 48930, 
48952, 48966, 48985, 48997, 48998, 49000, 49001, 49002, 49004, 
49022, 49062, 49064, 49094, 49119, 49124, 49391 


48907 (CONF-770207—, pp 71-75) Energy conservation: oppor- 
tunities and barriers. Thompson, G.P. 1977. 
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rom Symposium for public awareness on energy; Knoxville, 
Tennessee, United States of America (USA) (24 Feb 1977). 

In Energy awareness. 

Those seeking lower energy consumption should keep in 
mind that comfort need not be lost; that conservation can be viewed 
as a Challenge rather than a threat. The difficulty of defining waste 
complicates this challenge of how to analyze costs and benefits. 
Many opportunities, such as refrigerator efficiency, are trivial and 
should be taken at once. Others constitute major investment with 
longer and less-secure payback. Public optimism as it is translated 
into legal and institutional barriers to conservation and the lack of 
realistic price —_ all work to discourage conservation. Federal 
programs for public education and persuasion and the few mandated 
actions have all been too timid and have tended to pass the hard 
problems on to the states. The states have responded with programs 
that are often innovative and comprehensive. Recommendations are 
for energy rate structures that focus on price signals to discourage 
wasteful consumption and on mandatory programs for energy effi- 
ciency standards. (DCK) 


48908 (CONF-770207—, pp 76-86) Residential energy conserva- 

tion strategies in the East South Central region. Hirst, E. 1977. 
From Symposium for public awareness on energy; Knoxville, 

Tennessee, United Si of America (USA) (24 Feb 1977). 

In Energy awareness. 

A goal of zero residential energy growth is feasible for the 
rest of this century without causing hardship or requiring significant 
changes in behavior. Residential energy conservation measures can 
save a great deal of energy and, consequently, a great deal of money 
for the residents. Residential energy use began declining in 1972 after 
a steady increase of 20 years was reversed, probably by the sudden 
rise in energy prices. Conservation strategies for the residential 
sector include technical improvement of efficiencies, which can be 
done without changing lifestyle, but which can have a long lead 
time. ign changes to make a typical refrigerator more efficient 
result in substituting higher capital for operating costs and encourage 
making only those changes with a fast payback. A faster change can 
be made by altering behavior, which requires no capital investment 
but does alter lifestyle. Lowering thermostats, for example, can have 
immediate savings but will require initiative and a warmer wardrobe. 
A model of the impact Federal pro; will have on the region 
indicates money formerly used on fuel bills can be diverted to buy or 
improve equipment and improve home insulation. The cumulative 

ect is a projected $760 million saving by the year 2000. An even 
more stringent pro could increase the figure to $1.7 billion 
while still using available technology and retaining present lifestyles. 


48909 (CONF-770207—, Pp 93-98) Brokerage approach to public 
transportation. Davis, F.W. 1977. 

From Sym; 
Tennessee, Uni' 

In Energy awareness. 

The Knoxville public transportation system, experimenting 
with several strategies aimed at conserving energy, has ——— a 


ium for public awareness on energy; Knoxville, 
States of America (USA) (24 Feb 1977). 


brokerage concept based on identifying transportation d and 
supply and removing institutional barriers. Express buses, althou 
, were not efficient because they were empty for over 
percent of each run and were not economical because the demand of 
rush hour scheduling required a large capital investment. Fixed rail 
8 have a high capital cost also and cannot change readily as 
community's needs change. Vans, with lower capital costs, that 
can be parked easily when not needed, are driven by the commuters, 
and carry only a few riders, were chosen as an adjunct to the 
carpool. By avoiding the labor ts of Federal fund- 
—_ and fas ae Be separate system, Knoxville was able to take 
van of available vehicles, capital, and drivers. C’ in the 
i i ission law, insurance procedures, © ar- 
rangements, and computer scheduling are described as the brokerage 
concept developed. Once the barriers are removed, the final step is 
to develop van-pooling as a status symbol. (DCK) 


48910 (NP—21891) Consumer energy conservation study. Final 
report. (Drossler Research Corp., San Francisco, Calif. (USA)). Dec 
1976. 160p. Research Corp., San Francisco, CA. 

A total of 1043 interviews with California householders was 
completed to provide information helpful on the development of 
oo adv » 7 as creative —_ that will mage a 

segment 0! ifornians to i energy savi i 
a ane from the survey research were: he elation of 

a attitudes towards energy conservation; determination of 
eligibility for conservation investments; observation of consumer 
« a one eee oat ernie S Oe Cae te 
which policies of government/utility/financial entities affect 
consumer buying interest. The methodology is described; conclu- 
sions are summarized; and i findings are enumerated. The 
interview formats are included in Appendix A. (MCW) 
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48911 (NP—21972) Energy-conserving lifestyles. Final report to 
the California Resources Conservation and Com- 


mission. Schwartz, S.I. (California Univ., Davis (USA)). Apr 1977. 
154p. of California, Davis. : 7 : ? 

The broad topic of energy use and its relationship to lifestyles 
are addressed. Of special interest is — among individuals 
who have chosen innovative or alternative lifestyles that are charac- 
terized by low energy use or that have the potential for relatively 
low energy use. In pter 2 the back-to-the-land movement (rural 
alternative lifestyle), looking at both individual homesteads and 
communal living is examined. The nature of the movement and its 
lifestyle, the —o of energy and other items, the economic 
effects, and some of the problems encountered are described. In 
Chapter 3 the energy conservation possibilities and lifestyles of 
American new towns of the 1960s and 1970s are considered. Reston, 
Virginia and Irvine, California, both satellite new towns typical of 
the developer-designed community (although unique in other re- 
spects), are described in detail. In contrast, a very different type of 
new community—Cerro Gordo, Oregon—designed by a group of its 
original members is examined. This community emp! energy 
and resource conservation and close interpersonal relationships in a 
small rural setting. In Chapter 4 housing and subdivision design in 
existing communities euaite of reducing energy use for heating, 
cooling, transportation, and other purposes is considered. Voluntary 
or governmentally imposed measures that affect orientation and 
design of structures, insulation of buildings, and microclimate within 
the subdivision are included. Regulations in the city of Davis and an 
innovative subdivision in that city are described and evaluated. In 
Chapter 5 effects of a variety of obstacles to the wider tion of 
lifestyle changes capable of reducing energy use are identi and 
evaluated. Both individual and societal factors are considered as well 
as some social implications of adopting various changes. A conclud- 
ing comment in Chapter 6 completes the report. 


48912 (NP—22008) Investigation of the market potential and 
optimal positionings for household energy-saving investments. (Rubin/ 
Associates, Inc., Fullerton, Calif. (USA)). 3 Feb 1977. wy 
Resources Conservation and Development Commission, ramen- ~ 


The Energy Resources Conservation and Development Com- 
mission for the State of California seeks to lower electric power and 
natural ~ consumption by residential users. To achieve this goal, 
the marketability of voluntary energy conservation, i.e., public ac- 
ceptance of the desirability and necessity for changing energy con- 
suming habits, and the merchandising of energy saving hardware 
such as thermal insulation, shades and awnings, attic fans, and 
setback thermostats were studied. The results showed that 20 per- 
cent of California homeowners deny the existence of a serious 
energy shortage, 40 percent are not quite convinced of a shortage, 
and 40 percent accept the energy shortage threat as serious and 
current. Consumers need evidence of governmental and business, 
particularly the utility and petroleum industries, commitment to 
energy conservation. Until the energy shortage is perceived as 
serious, the marketability of energy saving ware, especially in 
=. a climate sections of Calif ornia, will remain unchanged. 
(LCL 


48913 (ORNL—5250) Energy Division annual progress report 
for period 30, 1976. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1977. Contract W-7405-ENG-26. 24lp. Dep. 
NTIS, PC Al AOl. 

A summmary of the work in each section of the Energy 
Division at ORNL is given and can be characterized by two themes: 
(1) environmental assessment, including social and economic consid- 
erations, and (2) fuel conservation and energy conversion efficiency. 
The first theme encompasses the preparation of environmental state- 
ments and assessments for nuclear power plants and other energy 
facilities (Chap. 2) as well as regional analyses of social, economic, 
and environmental effects due to energy system development pat- 
terns (Chap. 3). The second theme characterizes a broad scope of 
ee work, — — > understand ener; 
demand patterns to develop technologies arrangements for 
reducing these demands (Chap. 4). This theme also encompasses 
research directed at improving both high- and aaa 
thermodynamic cycles driven by solar, geothermal, or fossil energy 
sources (Chaps. 5 and 6). A listing of publications and oral presenta- 
tions complete the report. A abstract was prepared for each 
major section or program. (M 


48914 (ORNL—5250, pp 148-193) Energy Conservation Section. 


Apr 1977. 

In Division annual progress report for period ending 
September 30, 376. ‘ 

Current research emphasizes conservation opportunities in 
the residential and commercial sectors and electrical energy distribu- 
tion and use across all sectors of the economy. Research in 
these areas in which ORNL is participating are disc icone 
for the ERDA Division of Buildings and Community Systems and 
HUD involves development of the ACES which uses a heat pump 
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and a large thermal storage unit to provide space and water heating 
and air conditioning. For ERDA and FEA, the performance of 
present-day air-to-air heat pumps through experimental tests of com- 
mercial units and simulation tests using computer models is being 
analyzed. Under FEA and ERDA, the development of an engineer- 
ing economic model of energy use in the residential sector continues 
and the model is being extended to the commercial sector. Programs 
in community systems include concepts for decentralized energy 
systems that will supply energy to communities of a few houses to 
entire towns. The current program for HUD includes assessment of 
environmental impacts of MIUS. The major task of the ERDA- 
sponsored Community Systems Program is to perform a state-of-the- 
art survey of technologies appropriate for such systems. Detailed 
forecasts of future electricity use on a state-by-state level are being 
prepared for NRC. The estimates account for changing trends in 
population, prices, incomes, and other relevant factors. The Division 
of Electric Energy Systems of ERDA and the EPRI are jointly 
sponsoring a series of projects to demonstrate communications tech- 
nologies for automation of electricity distribution needs. The ERDA 
Division of Solar Energy, the ORNL Engineering Technology 
Division, and this section are developing cost targets for solar 
electric technologies. It is hoped that they will operate at costs equal 
to those of conventional generating plants. (MCW) 


48915 Energy conservation. Knelman, F.H. Ottawa; Science 
Council of Canada (1975). 87p. . 

This booklet on energy conservation is in support of Canada’s 
Energy Opportunities, a report outlining the Council's views on 
action that should be taken to insure Canada of future energy 
supplies. The issues for a sound energy conservation policy are 
examined and it is established that the program should minimize 
social costs, social inequities, and economic disruptions. Following a 
discussion on a general cost/benefit analysis of conservation, addi- 
tional discussions are presented on: a methodology of efficiency and 
conservation measures; the impact of design on conservation; further 
energy conservation considerations dealing with garbage utilization 
as a fuel; coal-in-oil as a fuel; and methane from organic wastes. It is 
concluded that Canada should adopt a national energy conservation 
and efficiency program. The text indicates the savings could be 
substantial, achieved through enhanced efficiencies. The net overall 
national saving by 1995 could be about 15 percent of that year’s 
projected energy consumption and, with a serious program of volun- 
tary and mandatory demand management, the savings could reach 
30 percent. (MCW) 


48916 Illinois energy conservation feasibility report: executive 
summary. Springfield, IL; Illinois Division of Energy (1976). 55p. 
(NP—21976) 

The following major components of an energy conservation 
feasibility report are summarized: the profile of historic and forecast 
energy consumption in Illinois, a proposed energy conservation 
policy for Illinois; an analysis of energy conservation goals for 
Illinois as a result of this program; the amount of energy by fuel type 
which can be expected to be conserved as a result of implementing 
the five federally mandated energy conservation measures in Illinois; 
the amount of energy (by fuel type) which could be conserved if any 
combination of 39 different optional energy conservation measures 
were to be selected and implemented in Illinois; and the sequence for 
adopting an energy conservation plan for Illinois. This Executive 
Summary is being made widely available to assist Illinois citizens 
participation in selecting and designing the energy conservation 
programs that will affect their future. 


48917 Total energy management research report. New York; 
eo Electrical Contractors Association (1976). 22p. (NP— 
1983). 

This study evaluates the impact and utility of Total Energy 
Management in development of energy efficiency programs in office 
buildings and small retail stores, conducted by the National Electric 
Contractors Association in cooperation with the National Electrical 
Manufacturers Association. The NECA-NEMA manual (FEA/D- 
76/325) was titled: TOTAL ENERGY MANAGEMENT: A Prac- 
tical Handbook on Energy Conservation and Management (see 
EAPA 2: 2302). Fourteen office buildings in Philadelphia were 
included in the test and divided into three groups: (1) Group A, 5 
building gers of these buildings were provided with the test- 
ing edition of the T-E-M Manual and nothing more. (2) Group B, 4 
buildings--managers in this sample were provided with the Manual 
and the assistance of a professional consulting engineer. The engi- 
neer provided the managers in this group with a comprehensive 
survey of each of their buildings. The individual — resulting 
from this personalized survey included a number of specific cost- 
effective actions which could be taken by the building owner or 
manager to conserve energy and save money over a short-term 
payback period. (3) Group C, 5 buildings--establishei as a control 
group and was given no assistance or consultation. In all groups, in 
all 14 buildings, energy consumption data were monitored for the 12- 
month period April, 1975 through March, 1976. The study provided 
the opportunity not only to evaluate the extent energy conservation 
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measures were implemented as a result of the T-E-M program 
compared to the control sample, but also to evaluate the voluntary 
implementation of energy conservation programs within the control 
group itself. Conclusions are prec vel and show significant levels 
of energy conservation in all cases. (MCW) 


48918 California energy conservation plan in response to the 
Federal Energy Policy and Conservation Act of 1975. Sacramento, 
CA; California —w, | Resources Conservation and Development 
Commission (1977). 173p. (NP—22023). : 
A plan is presented for reducing energy ona in 
California by about 8 percent annually by the end of 1980. plan 
includes mandatory measures for energy conservation in the con- 
struction, lighting, heating, cooling, and — of buildings, in 
government procurement procedures, and in transportation, and 


optional measures for monitoring and managing energy conservation 

programs in ee commerce, and educational institutions. The 

estimated fundings for 
CL) 


these conservation programs are tabulated. 


48919 Project Conserve in New Mexico: a report to the states. 
as Fe, NM; —_ y ng — a a 

77). vp. —22075). Energy Administration, Washington, , 
salts This Toes ke on Project Conserve-New Mexico address- 
es three major topics: (1) modifications of the Original FEA Proj 
Design; (2) public response and (3) analysis of New Mexico residen- 
tial characteristics generated by Project Conserve. The data are 
state-specific and intended to provide useful guidelines for the oper- 
ation of a Project Conserve--t: program in other states. Project 
Conserve is the result of two significant energy facts: (1) approxi- 
mately 12 percent of the total United States energy supply is used to 
heat and cool single-family homes; and (2) about 80 percent of these 
homes are inadequately insulated. Project Conserve offers an effec- 
tive method for providing individual-home retrofit information on a 
mass basis. This project is a computerized cost and savings question- 
naire system that will analyze a home's heating and cooling bills, 
thermal characteristics, and usage patterns. Each homeowner an- 
swered twenty-nine questions pertaining to his/her home. This infor- 
mation generated computer data to calculate potential dollar savings 
from such retrofit actions as ing storm windows, storm doors, 
ceiling insulation, weather-stripping/caulking, and adjusting thermo- 
stat settings. (MCW) 


48920 Energy for national resilience. Percy, C.H. (United States 
om Washington, DC). J. Energy Dev.; 2: No. 2, 201-206(Spr 
1977). 

"Conservation energy” represents a cheap and abundant re- 
source that is anti-inflationary, non-political, and allows economic 
growth to continue. The largest source of conservation energy is to 
eliminate the wasted energy that is put out into the environment. 
Questions of how to determine the value of saved energy, how to 
implant attitudes of saving, and the advantages of a lower energy 
consumption need to be on ressed by each individual and the nation 
as a whole. Good management of a conservation policy will create 
jobs, lessen environmental damage, and relieve foreign policy of the 
strains associated with oil dependence. Although many ps favor 
energy conservation, the first to organize solely for this purpose is 
the Alliance to Save Energy (ASE), which will use the consensus 
process to promote energy efficiency in architecture, industry, and 
transportation by such means as better design, better fuel technol- 
ogy, recycling, and process steam. (DCK) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 47349, 48333, 48868, 48874, 
48880, 48897, 48913, 48916, 48952, 48954, 48956, 48974, 48979, 
48980, 48984, 48990, 48999, 49008, 49102 


48921 (CONF-770207—, pp 2-19) Energy in the Southeast: a 
perspective. Patton, F.S. 1977. : 

From Symposium for public awareness on energy; Knoxville, 
Tennessee, United States of America (USA) (24 Feb 1977). 

In Energy awareness. , 

A review of the southeastern states’ energy characteristics 
and future options indicates a rapid increase in nuclear electricity 
and coal, a decline in natural gas, and a steady consumption of 
hydroelectric power. An increasing population will cause oil con- 
sumption to rise slightly because of transportation needs. The south- 
east will rely heavily on high-sulfur, eastern coal and the area will 
depend heavily on economic and development policies that allow 
secure supplies. Nuclear power will reach 40 percent in the south- 
east, compared to 23 percent nationally and 60 t for the area 
served by the Tennessee Valley Authority A). Electricity will 

resent 50 percent of the energy production in the southeast, a 

third for the nation, and two thirds for TVA. The southeast appears 
to be preparing for its future energy needs, but citizens of the region 
are reminded to take a national and world view in terms of energy 
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consumption relative to world reserves and the needs of the Third 
World. (DCK) 


48922 (CONF-770207—, pp 35-41) Local government's role in 

determining energy supply and demand policies. Berlin, E. 1977. 
From Symposium for public awareness on energy; Knoxville, 

Tennessee, United States of America (USA) (24 Feb 1977). 

In Energy awareness. 

Engineers are urged to assume their responsibility in setting 
ee policies by ing in the adversary process and con- 
tributing their technological expertise to better inform the public and 
the decision makers. A legally and technically competent regulatory 
mechanism is seen as the rational way to deal with energy policy. 
The complexity of energy options and multiplicity of agencies means 
that state and regional involvement is needed in order to arrive at a 
balance of competing social tradeoffs. Regulation is necessary in 
order to introduce the incentives and pressures of a competitive 
market into one that is monopolistic. Specific areas needing attention 
are the rising capital costs for electricity and the accelerated incre- 
mental costs for diminishing supplies of natural gas. Regulators 
believe in early involvement of the public, whose recognition of how 
Gross National product relates to energy production and supply will 
result in an intelligent and meaningful response. Engineers are urged 
to include the public at the preliminary planning stage rather 
face it later as an intervenor. CK) 


48923 (EPRI-EA—414-SR) Stanford-EPRI workshop for con- 
sidering a forum for the analysis of energy options through the use of 
models, (Stanford Univ., Calif. (USA)). May 1977. 60p. Dep. NTIS, 
PC A04/MF AOl1. 

The workshop was held to (i) explore interest in a forum of 
decision makers and energy modelers operating through open discus- 
sion to make effective the use of models of energy-economic systems 
in the evaluation of energy options for the country; (ii) to explore 
ways to create and structure such a forum; and (iii) to develop 
— concerning the organizational structure for implentation 
of the forum project in terms of the headquarters staff functions and 
the selection and the operation of the forum panel. This report 
provides a summary of the activities and results of the — 
discussions regarding the forum project. It establishes the ground- 
work for the execution of the forum project activity by describing 
the workplan for the six-month trial and the expected structure of 
the continuing project. This is accomplished by a description of the 
workshop program, a summary of the participation, and a report of 
the consensus of the workshop regarding the general merits of the 
forum project. The main themes of discussion are explained through 
a review of areas of agreement, identification of unresolved issues, 
and some descriptions of future model application problems. The 
process for selection of the initial forum working group and the first 
study issue are explained in the context of a workplan for the 
experimental period. Finally, the long-term operational aspects of 
the forum project are indicated. 


48924 (EPRI-EL—377-SR, pp 1.5-1.30) European planning 
practices. Troescher, H. Feb 1977. 

From Conference on power system planning and operations) 
future problems and research needs; Henniker, ee Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

European energy policy focuses on a desire to reduce depen- 
dence on imported fuels. One consequence is an increasing impor- 
tance of nuclear power and the use of energy storage plants. Several 
advanced electric power supply and end-use research projects and 
demonstrations are active in Europe. These include: high tempera- 
ture reactor for electricity, heat, and hydrogen production; fast 
breeder reactors; fusion reactor; heat storage (for both steam and 
feedwater); compressed air storage; electric batteries for hybrid 
electric vehicles; supplemental solar heating and cooling; heat 
pumps; district heating; and waste heat utilization. Load manage- 
ment is also widely used in Europe; tariffs are considered important 
instruments for load management. Planning tools for electric power 
expansion planning reflect the growing interdependence of electric 
power with other energy sectors. First-phase models have been 
developed as specific tools to answer questions at the utility level in 
power system analysis and load forecasting. Partially integrated 
second-phase models investigate interdependence by parametric and 
iterative variations. Third-phase models describe the electricity 
sector as a subsystem of gl energy models. Several examples of 
first and second-phase models are summarized. 


48925 (EPRI-EL—377-SR, pp 1.31-1.39) Electric load forecast- 
ing and suppressed demand. Perkins, J.H.; Vernstrom, R. Feb 1977. 


needs; Henniker, 
- + of America (USA) (22 Aug 1976). 

n Power system planning and 

and research needs. 


From Conference on power system eseig cad Fe my 
iew pshire, 


future meme and research 
United 
operations: future problems 
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Techniques used in making long-term forecasts of power 
demand in developing counties in Asia, Latin America, and the 
Middle East are discussed and compared. This power demand 
growth must consider both demand due to normal economic growth 
in areas where electric power is available and suppressed demand, or 
electric power which would be used immediately if it were available 
from a regional utility. From this study it is concluded that the 
importance of quantifying suppressed demand cannot be overempha- 
sized. Accurate electric load forecasts cannot be made in developin; 
countries until the level of suppression has been defined. Although 
several methods have been used to successfully estimate suppression, 
there is great need for research into new approaches. Past experi- 
ences have indicated several prime areas where research could start. 


(LCL) 


48926 (EPRI-EL—377-SR, pp 7.1-7.13) NEPOOL load fore- 
casting. Smith, J.R. Feb 1977. ' 

From Conference on power system way Sng operations) 
future — and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

The nature of the electric power demand forccasting prob- 
lem, the development of the NEPOOL model which is composed of 
a demographic sector, an economic sector, and an electric power 
sector, and the use of the NEPOOL model by New England power 
companies for long-range and peak load electric power demand 
forecasting are discussed. (LCL) 


48927 (EPRI-EL—377-SR, pp 7.14-7.32) Energy supply plan- 
ning by the small utility. Smith, H.M. Feb 1977. 

From Conference on power system meg | and operations) 
future problems and research needs; Henniker, New Hampshire, 
United States of America (USA) (22 Aug 1976). 

In Power system planning and operations: future problems 
and research needs. 

Procedures employed at the Green Mountain Power Co. 
(Vermont) for forecasting power demand and planning generation 
capacity are used to illustrate what small utilities can do in genera- 
tion planning. The dollar importance of good forecasting is empha- 
sized. (LCL) 


48928 (N—75—70624) World energy requirements and supplies, 
1970-2000. Guyol, N.B. (National Aeronautics and Space Adminis- 
tration, Cleveland, Ohio (USA). Lewis Research Center). Jun 1973. 
36p. NTIS, PC A03/MF AO1. 

Present and future world energy supply and demand are 
discussed. (Portions of this document are not fully legible.) 


48929 (NP—21889/1) Methodology for California electric 
energy report. Part I. (California Energy Resources Con- 
servation and Development Commission, Sacramento (USA)). Oct 
1975. 33p. of California Energy Resources Conservation and Devel- 
opment Commission, Sacramento. 

A methodology is specified for developing a forecasting and 
analysis system for power demand and supply. The methodology is 
broadly stated as an application of the scientific method for system- 
atically Sor ang pe ey The intent is to develop 
a forecasting odology which can be subjected to the scrutiny 
necessary for interested parties to understand the resultant forecast. 
The methodology also provides a systematic approach to analyzing 
forecasting systems. To satisfy the immediate requirements of the 
ERCDC the electric utilities for a forecasting procedure, a 
— California energy/economic model design is en The 

lesign has three central models: a demand model, a supply model 
and a service area economic model. The demand model is an 
econometric model of the sectoral demands for electricity as func- 
tions of the prices of electricity and natural gas and economic and 
demographic variables. The supply model is an optimization proce- 
dure to find the least-cost method of supplying electricity. The 
economic model is a regional econometric model of the service area 
economy. A detailed work plan for implementation by the California 
electric utilities and the ERCDC is then presented. 


48930 (NP—22052) Hard truth about our energy future. Bueche, 
A.M. (General Electric Co., Schenectady, N.Y. (USA)). Mar 1977. 
a Electric Co., Research and Development Center, Schenectady, 


After an examination of energy consumption data in the U.S., 
the role of conservation, opportunities for heat pumps, the status of 
U.S. energy sources, and 7 supplies beyond the year 2000 are 
discussed. Then, in summary, Dr. Bueche lists seven things that have 
to be done now to safeguard our future energy supply. They are: 
rapidly accelerate the construction of the safe, efficient, clean light- 
water nuclear reactor power stations we have shown we can make; 
start a vast program of digging new coal mines; move at once to 
build the ion systems required to move the huge 
of coal to where they are needed—and to build the required power 
and conversion plants; hasten development of the breeder reactor 
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and of new technology for converting coal into synthetic fuels to 
replace scarce oil and gas support basic research in fusion, solar 
electricity, and solar fuel generation as an investment in the longer- 
range future; continue, of course, an all-out exploration for new oil 
and gas supplies, which means new ways to identify sources of these 
fuels and far better methods of getting all that is there out of the 
ground for our use; and inaugurate and promote intelligent, realistic 
energy conservation programs. These are the hard truths. 


48931 (PB—261364) Mathematical models for use in planning 
regional water resources and energy systems. Research report. Brill, 
E.D. Jr.; Velioglu, S.G.; Fuessle, R.W. (Illinois Univ., Urbana 
(USA). Water Resources Center). Nov 1976. Contract DI-14-31- 
0001-4174. 96p. (UILU-WRC—76-0116). NTIS, PC A05/MF A01. 

Prepared in cooperation with Illinois Univ. at Urbana-Cham- 
paign. Dept. of Civil Engineering. 

Existing and projected energy facilities will, in the near 
future, place major demands on the country’s water resources. These 
demands compete with many other uses of the resources, including 
municipal and industrial uses, navigation, irrigation, and water qual- 
ity maintenance. The possible development of coal conversion facili- 
ties presents another potential water demand. Complex public sector 
problems such as: (1) the extent and development of coal conversion 
capacity, (2) interbasin transfer of water, (3) cooling technologies for 
large energy facilities, (4) diversion of Lake Michigan water, and (5) 
allowable withdrawal and consumptive uses of river water, all arise 
from the interlocking nature of the water resources-energy system. 
Mathematical models are presented for use in planning a regional 
allocation of water for energy facilities as well as for other water 
uses. These models include components for the interrelated water 
and energy subsystems. The use of these models in conjunction with 
other existing models in order to provide a better picture of the 
overall system is discussed. 


48932 (PB—261925) Energy input-output modelling: problems 
and prospects. Final report. Griffin, J.M. (General Electric Co., 
Washington, D.C. (USA). Center for Energy Systems). Nov 1976. 
123p. NTIS, PC A06/MF AO1. 

This paper investigates the methodological differences and 
empirical justification for the use of physical energy I-O coefficients, 
which rely on real dollar flows. It also reviews energy-oriented 
applications of I-O analysis. These include applications based on 
physical and on real dollar flows. These studies range from static 
energy I-O coefficient analysis of the Btu content of an auto to 
efforts to dynamize I-O models by —e S coefficients to 
change in response to relative prices and technology. These latter 
studies are particularly interesting in that the coefficient modelling 
techniques range from process-oriented optimization techniques to 
new econometric techniques. A third focus of the report is to 
analyze how energy I-O coefficients might be used with respect to 
the Wharton Annual Model. 


48933 (PB—265822) Project Independence Evaluation System 
(PIES) documentation. Volume II. PIES econometric demand model. 
(Federal Energy Administration, Washington, D.C. (USA)). Sep 
1976. 47p. (FEA/N—76/412). NTIS. 
¢ report describes the structure of the energy demand 
model of the Project Independence Evaluation System. The demand 
model consists of several econometric submodels which describe 
oy final demand for various refined petroleum products, natu- 
gas, electricity, and coal. There are separate submodels for 
household, commercial, industrial, and transportation sectors of the 
economy. (Fuel consumption by electric utilities is not considered 
part of final demand and is modeled separately.) This report de- 
scribes the overall organization of the demand model and discusses 
both the econometric results and the simulation conventions. 


48934 Canada's energy opportunities. Ottawa; Science Council 
of Canada (1975). 136p. . 

It is felt that solutions to the energy problems facing Canada 
in the immediate future and in the 1980s are dependent on political 
decisions more than on anything that R and D might produce. The 
energy options open to Canada are set forth, and the case for energy 
R and D to keep these options open is argued. It is stressed that 
energy R and D should be closely integrated with Canada’s long- 
range energy policy, and should be a national policy. Further, 
Canada’s international role should be considered. Following these 
policy statements in the introductory chapter, the following are 
discussed: present trends; pricing and self-sufficiency; coordination 
and planning; future demand; future supplies; the environment; roles 
of government, industry, and universities; technical directions for 
energy supplies; and concluding remarks. (MCW) 


48935 National energy forum III. Washington, DC; National 
Coal Association (1975). 256p. (CONF-75051 ). Committee of 
the World Energy Conference, Washington, DC $125.00. : 

From Forum on energy for the nation) who will pay the bill:; 
Washington, District of Columbia, United States of America (USA) 
(15 May 1975). 
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The 1975 National Energy Forum, Energy for the Nation: 
Who Will Pay the Bill, was held in three sessions. William O. Doub, 
World Energy Conference, made the opening speech; John W. 
Partridge, World Energy Conference, introduced Frank G. Zarb, 
FEA, the keynote speaker. Three papers were presented in Session I, 
The Economic Background—U.S. Capital Supply; Energy Capital 
Needs; and Growth: How Much. Session II, Industry Outlook: 
Fuel Supply and Delivery included presentations by four 
on coal, oil and gas, uranium, and alternate fuels. Session III, Impact 
of Government Policy on — Costs, consisted of three speeches 
on the subjects of International Policy; Domestic Policy; and The 


Role of Government—Who Pays the Energy Bill. (Mi 


48936 European energy market in 1980. Volume I. Ray, G.; 
_— C. London; Staniland Hall Associates Ltd. (1975). 126p. 
45. 


Three important general influences now affecting 
markets are: (1) exploitation of bargaining power by exporters of 
raw materials (especially oil); (2) changing attitudes in the developed 
world towards economic growth; and (3) the unprecedented combi- 
nation of rapid inflation and serious recession. Fears of energy 
shortages helped precipitate the world crisis, but there is no energy 
famine imminent. The rise in energy prices resulted from use of 
OPEC's quasi-monopoly _— rather than from real energy short- 
ages. It is projected that European fuel markets in the next few years 
will be influenced by: poorer economic growth prospects, the in- 
crease in energy prices, oil-saving measures caused by consumers’ 
adjustments over some years to the past huge oil price increases, 
attempts by European governments to reduce dependence on OPEC 
oil. Possible substitutes for OPEC oil are their own various sources 
of crude oil, European natural gas, and electricity from nuclear 
fission. EEC’s latest energy strategy calls for adequate supplies of 
cheap energy with minimum to the environment. By 
forecasts up to 1980 are given for the nine EEC countries and for 
Norway and Sweden. Data on — demand, fuel consumption, 
and production are summarized. It is felt that, by 1980, Netherlands, 
United Kingdom, and Norway should be producing more energy 
than they consume. (MCW) 


48937 World energy supplies, 1970—1973: statistical papers. 
New York; United Nations oo 212p.. Com. 
This study presents data on the production, imports, ex 

and apparent eae ng of energy in each of the four years 1970— 
1973 for approximately 195 countries with a combined population of 
3,818 million persons in 1973. It continues and — where 
necessary the statistical series previously shown in World Energy 
Supplies, 1969—1972 and 1961—1970. Preliminary data on the pro- 
duction of primary fossil fuels are presented for 1974, to supplement 
similar series in the Monthly Bulletin of Statistics. Because of the 
lack of reliable information on non-commercial fuels, such as fire- 
wood and vegetal fuels, the data refer only to coal (including lignite) 
and coke, petroleum and its products, natural and manufactured gas, 
and electricity. Data for each type of fuel and summary tables for all 
fuels together are shown for individual countries and territories and 
are aggregated into regional and world totals. Where peat is impor- 
tant, it also is included. The data are, in general, taken from annual 
questionnaires, supplemented by national statistical publications. The 
data on production refer to the first stage of production. To avoid 
double counting, the summary data, shown in units of coal equiv- 
alent, are based on the production of coal and lignite, crude petro- 
leum, natural gas and hydro, nuclear and geothermal electricity 
which are the so-called primary sources of energy; the secondary 
sources of a (cokes, briquettes, refined oil fuels, manufactured 
gas, and thermal electricity) do not enter this calculation. 


48938 Energy problem and the Earth's fuel situation. Bainbridge, 
G.R. (Univ. of Newcastle-upon-Tyne, 2% RP. 3-27 of In Aspects 
of energy conversion. Blair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1976). 

The sources to alleviate the energy situation in the world and 
in Britain are sufficient to supply all foreseeable needs, according to 
the author. Conservation of energy and rationing in some form will, 
however, have to be practiced by most countries to reduce oil 
imports and redress balance-of-payments positions. Meanwhile, de- 
vaamuet and application of nuclear power and some of the tradi- 
tional solar, wind, and water energy alternatives must be set in hand 
to supplement what remains of the fossil fuels. 


48939 Energy demand and supply in the United Kingdom. Eden, 
R.J. (Cambridge Univ., Eng.). a of In Aspects of energy 
conversion. Blair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1976). 

The author outlines the historical data on the pattern of 
energy use in the United Kingdom. He then discusses the data on 
different sectors, namely the domestic energy demand, commercial 
and public buildings, transport, and industry. The demand for prima- 
ry energy as opposed to energy — to the consumer depends 
strongly on the mix of energy supply so the energy industries and 
the amount of energy required for conversion from primary fuels to 





comes Ceamiet Se Ge cuteness oe Goat. Finally, he examines 
some ities for future energy demand and supply and some of 
the di ities that might have to be considered in the next 25 years. 


48940 Energy and the developing countries. Dunn, P.D. (Univ. 

of — ng). PB 621-641 of In Aspects of energy conversion. 

Blair, D.; Van Horn, A.J. (eds.). ord, NY; 

= roe dl (1976) 

of energy use in developing countries are 

considered: the overall situation and the implications of increased 

use in the future; the problem of the provision of power in 

cont Gan including the consideration of energy resources and 

conversion; and a description of some — examples of 

power plants and a brief introduction to the "Intermediate 
Technology Approach to Development.” 


48941 Review and analysis of resource forecasts of California 
electric utilities. Berkeley, CA; Economic Sciences Corporation 
(1976). 264p. (NP-21838). of California Energy Resources Conserva- 
tion and Development Commission, Sacramento, CA. 

The report is an analysis of energy resource forecasts submit- 
ted to the State of California Energy Resources Conservation and 
Development Commission phe four vives A summary of the report 
and its conclusions are contained Il. The remaining 
chapters expand on pe ow Chapter III reviews and illustrates 
the resource forecasts itted by the utilities; from the graphical 


ee So ee St ae ae oe 
utilities resource forecasts were checked 


planning ipal conclusion of this study is that the 
resource jorecasts are highly sensitive to variations in cost assump- 
tions. Chapter VI presents a detailed analysis of each utility's re- 
source forecast. The methodo eS ee 
develop resource forecasts for 1985 and 1995 under a variety of 
assumptions on the costs of operating and constructing alternate 
types of generating plants, and on the characteristics of 
those plants. These analyses use data specific to each utility such as 
the forecasted demand for electricity and the utility's cost of capital. 


energy market in 1980. Volume II. Ray, 2 
5 London, Staind Hall Assocais Lid (1970) 38p. 30 
Volume tof Energy Market 


ich have both i. —t... and 
effects. The main long-run problem of energy 


through rising 
supply-increasing 
supply will be to develop the technologies of producing and con- 


suming non-fossil energy forms such as nuclear fission, nuclear 
fusion, and solar power. However, there are various “environmen- 


AM apebnpentinnn that make it uncertain to 


ily oil). Yuponlavis wil p 
will genre 


-BEERE 
iti 


EE 
Hl 


48944 a ong pag requirements and land use patterns in 
Illinois. Ruthenburg, K.; ; eowende. J.E. Springfield, IL; Illinois 
Division of Energy (1976). 70p. (NP—22018). 


specific gy i 
og Se Ss ee Oe ere ae In this 
rop production is viewed as an energy producer, producing 
in the form of foc fr in exces of the energy wed in praucion. 


corn production alone, would need to use 59,500 tons of additional 
nitrogen in 1980 over the calculated 1974 levels, 166,000 tons of 
additional nitrogen in 1990, and 358,500 tons of nitrogen 
in the year 2000. In both the corn and so’ studies of food 
energy output to fuel energy input it was found se this perfor- 
mance depends mainly on the type of soil. Therefore the soil type is 
an important factor to consider in planning agricultural land conver- 
sion to other uses. (LCL) 


48945 Technical progress in thermal and the + and 

energy balance of the USSR. Dobrokhotov, V.1.; Troitskii, A.A. 

Teploenergetika (Moscow); No. 7, 8-13(Jul 1976). (in Russian). 
Problems of utilization of low-cost solid fuels and of selection 


P 
value of oil as raw material; deficit of pipeline 
of large sof cheap coal in the eat and economic effect 
ness of nuclear power plants in the European part. Further —- 
ment of the power industry is expected to along 
pnt ba: increase of unit capacities of power plants and of 
installed there; improvement of the structure of the 
generating capacities; development of mechanization and automation 
of power plants; and more efficient fuel utilization. Each of these 
lines is discussed in detail. 


48946 Rnperenent of Go iia of sibeiee @ St a8 
Unind Sct Res and Plann Inst of Energ Ind, USSR). Teploenergetika 
nion inst oO 4 . 
(Moscow); No. 7, 14-20(Jul 1976). (In Russian). 
The growth of output of the main types of energy resources 
and the decrease of losses owing to increased of utilization 
resources in the USSR are surveyed and com- 


of improved utilization of fuel in industry are discussed. 
for fuel economy in heat utilization for residential and municipal 
purposes are considered. 


48947 Energy scenarios for New Zealand. Maiden, C.J ~ 
Energy Research and Development Committee). N.Z. Energy J.; 50: 
No. 1, 2-6(25 Jan 1977). 

& Soe Caan of cum, ingest eat research by 
three engineers, an economist, and a or i to 
explore a range of energy choices open to New 
identify policies that match the choices. The group constructed three 
different versions of le energy futures for New Zealand 
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48948 Facing up to the hard facts of the energy picture. Commer. 
Am.; 2: No. 8, 4-7(11 Apr 1977). 

Participants in the Fourth Energy Technology Conference 
concluded that reality dictates (1) the development of all energy 
sources, with coal as a _— source; (2) deregulation of natural 
gas; (3) development of nuclear power; (4) a major conservation 
pro; ; (5) a balance in regulation between energy needs and 
environmental goals; and (6) a less wasteful public attitude. The high 
price of secure energy and conservation will have to be faced in 
order for investment decisions to be made. Public attitudes will have 
to change from simplistic fault-finding to an understanding of what 
the consequences will be if all energy options are not pursued. 
Representatives of ERDA, the American Gas Association, the Elec- 
tric Power Research Institute, and the National Coal Association 
met to review their common goals and options. Highlights of the 
meeting are given and the observation is made that those involved in 
energy development must participate in the process of educating the 
public. (DCK) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 47364, 47365, 47368, 47369, 
47488, 48869, 48873, 48884, 48886, 48887, 48906, 48907, 48915, 
48918, 48922, 48934, 48948, 49004, 49012, 49016, 49096, 49102 


(BNWL—2084(RAP-15)) Energy policy and public accep- 
tance: current and future directions. Curry, M.G.; Greene, M.; Lin- 
dell, M.K. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). May 1977. Contract EY-76-C-06-1830. 27p. Dep. NTIS, PC 
A03/MF AOl. 

This review of literature concerning the attitudinal and be- 
havioral aspects of public acceptance of energy leans toward issues 
of socio-economic and environmental impacts. The articles reviewed 
are divided into two ups. The first classification involves the 
distinction between attitude surveys and case studies. The second 
classification concerns whether the issues at hand are generic or site- 
specific in nature. For the attitude studies, the classification divides 
those surveys concerned with general issues of energy policy from 
those focusing upon the impacts of a particular technology upon a 
specific locale. For the case studies, this distinction separates the 
studies involving national intervenors from the reports on local 
resistance to siting decisions. The majority of the case studies and 
articles reviewed focus on nuclear and coal energy facility-siting 
decisions, because these are what much of the current debate con- 
cerns. A few studies are related to water resources development 
where many of the same siting issues arise. 32 references. 


48950 (CONF-770106—) Public colloquium on mandatory patent 
licensing. (Energy Research and Development Administration, 
Washington, D.C. (USA)). 12 Jan 1977. 754p. Dep. NTIS $18.75. 

From Public colloquium on mandatory patent license; Ger- 
mantown, Maryland, United States of America (USA) (Jan 1977). 

A report, designated ERDA-16, entitled Patent Policies Af- 
fecting ERDA Programs, contained a limited study of existing 
compulsory licensing provisions. That report was prepared by a task 
force composed of various program officers of ERDA. members of 


its legal staff, and ee of the Departments of Justice and 


Commerce and of the OMB. After the presentation of the initial 
findings to the President and to Congress, it was determined that 
further study was needed on this subject before recommendations as 
to whether additional compulsory licensing authority would be 
desirable in the energy technology area. A panel of experts in law, 
business, and economics were assigned to prepare papers on various 
aspects of compulsory licensing. Summaries of the papers of these six 
experts are given in the ‘Transcript of Proceedings,” and the entire 
ag are included in the package. The papers and their authors are: 

¢ Economic Effects of Mandatory Patent Licensing, Frederic M. 
Scherer, Northwestern Univ.; The Energy Challenge: The Folly of 
Compulsory Patent Licensing as an Inducement for Innovation and 
Investment in R and D, Marcus B. eg of Finnegan, Hender- 
son, Farabow, and Garrett, Washington, D.C.; Patents and Licens- 
ing Policy Commentary for the Energy Research and Development 
Administration, N.C. Robertson, Air Products and Chemicals, Inc., 
Allentown, Pa.; Invention and Innovation Incentives in the Energy 
Field: Applying the Self-Destruct Policy to a Mission Impossible, 
James B. Gambrell, Houston Univ. School of Law; Patenting and 
Licensing Policy and Private Sector Participation in Energy Re- 
search and Development, Jesse W. Markham, Harvard Univ.; and 
ERDA Policy and Mandatory a R and D Manager's 
own H. Clewell, Mobile Oil Corp., New York City. 


48951 (CONF-770207—) Energy awareness. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 10Ip. 
Dep. NTIS, PC A06/MF A0O1. 


ENERGY MANAGEMENT AND POLICY 


From Symposium for public awareness on ; Kno 
Tennessee, United States of America (USA) (24 Feb 197 iy 

The objective of the Symposium for Public Awareness on 
Energy was to provide an information exchange among the members 
of the technical community and the public, civic, fraternal, i 
and labor organizations on timely energy-related issues. The 1977 
symposium was oriented toward state and local governmental offi- 
cials in the southeastern states. Since it is these officials who have the 
responsibility for the development and actualization of local energy 
strategies, the program was directed toward providing information 
which would be of help to them in considering energy plans. The 
symposium presentations featured speakers who are recognized in 
many facets of the energy field. A variety of views were expressed 
and a number of policy alternatives were suggested. It is hoped that 
the presentations provided the motivation for the audience to return 
to their respective communities with a new and panies some. 
tive regarding energy issues and policies. The private public 
organizations represented at the symposium can continue to provide 
pertinent information to those who are interested. A separate ab- 
stract was prepared for each of the 9 presentations. 


48952 (CONF-770207—, pp 20-34) Summary of Federal energy 
programs, Gibbons, J.H. 1977. 

From Symposium for public awareness on energy; Knoxville, 
Tennessee, United States of America (USA) (24 Feb 1977). 

In Energy awareness. 

An historical review is given of the development of energy 
policy in the United States as it relates to economic goals and a 
growing energy demand. The post-World War II period brought 
policies of subsidy and price controls to balance the ratio of 
to production. Events since have caused new energy options to 
regarded with more interest and have led to a hi level of 
Federal organization and legislation. Near-term coupling of energy 
and gross national product are projected in the long-term to be very 
elastic as a shift is made to new sources of energy. Federal policies 
are projected to be removing subsidies, recognizi ice externali- 
ties, and restructuring prices in accord. Policies during the transition 
period will de-emphasize imported energy and concentrate on im- 
proving domestic energy efficiency. Of particular importance has 
been the Energy Policy and Conservation Act, which seeks a state 
and Federal partnership in energy conservation and efficiency, espe- 
cially in the area of transportation. (DCK) 


48953 (CONF-770207—, pp 87-92) State energy programs in 
Kentucky. Harrison, D.W. 1977. 

From Symposium for public awareness on energy; Knoxville, 
Tennessee, United States of America (USA) (24 Fed 1977). 

In Energy awareness. 

Kentucky energy programs are reviewed and explained from 
the state government point of view. States should examine each 
other's policies, but must adopt only those which are appropriate to 
their own needs. Cooperation with the Federal government and 
efforts to get Federal money should have a lower priority than 
meeting the state’s energy needs. Kentucky benefits from — 
governor who is knowledgeable about energy, a good i 
condition due to a severance tax on coal, and cooperative personnel 
in its agencies. Although the agencies are not centralized, a coordi- 
nated approach has avoided overlap and duplication in their func- 
tions and programs. The in-house approach, rather than the use of 
outside consultants, was initiated because of the high quality of the 
20-member staff of the Department of Energy the decision to 
involve other state departments. Kentucky is a state that is trying to 
use its own natural resources and make energy available to other 
states without endangering supplies for future generations. (DCK) 


48954 (CONF-7609132—, pp 95-110) Need for an 
Commoner, B. (Washington Univ., St. Louis, MO). 1976. 

From 4. annual Illinois energy conference; Chicago, Illinois, 
United States of America (USA) (16 Sep 1976). 

In Illinois coal. 

Dr. Commoner explains at length why he considers the 
energy crisis more severe than in 1973: the energy crisis is not 
primarily a physical crisis of a shortage of materials, but is instead an 
economic crisis--a currently serious and potentially disastrous eco- 
nomic problem; and, furthermore, the difficult issues surrounding the 
energy crisis have not been brought before the public in a factual 
way. He points out that energy is the foundation of our entire system 
of production, which generates economic value; and that it makes 
very little sense to talk about energy by itself; isolating it from such 
problems as prices and employment. In addition, energy links togeth- 
er the three macrosystems that allow us to operate: the ecosystem, 
the production system, and the economic system. Dr. Commoner 
stresses and illustrates how energy plays such a decisive role in this 
3-part system, discussing our various energy sources, industrial de- 
mands and productivities, and the interplay of economics in our 
energy usage--and why it behooves us to use energy wisely. He 
dismisses most of the proposals that have been made for dealing with 
the crisis as being too capital-intensive or energy-intensive. He says 
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we had better confront the energy crisis now--that it gets worse with 
time. (LMT) 


48955 (NP—21859) State energy plan for New Mexico: issues 
and alternatives. O'Leary, J. (New Mexico Energy Resources Board, 
Santa Fe (USA)). Jan 1977. 77p. Mexico Energy Resources Board, 
Santa Fe. 

New Mexico js blessed with an abundance of energy re- 
sources—oil, natural gas, coal, and uranium—but finds itself now in a 
difficult position. This stems primarily from recent rapid rises in 
natural gas prices, dramatic declines in natural gas supplies, and 
recent decisions by ape | commissions. Another factor is the 
state’s past policies: little attention was given to orderly growth, and 
it only played the part of raw producer and exporter. Now the 
problem arises on how to protect its consumers from skyrocketing 
natural gas problems and dwindling supplies, to use energy develop- 
ment as an economic tool, etc. Nine papers are presented to explore 
those policies that might be best to pursue, and examine alternatives 
the state can choose to help solve these problems. The papers are: 
Pricing of Natural Gas; Transportation of New Mexico Natural Gas; 
Supplies of Natural Gas for Use by New Mexico; Impact of Rising 
Residential Energy Costs on Low-Income Residents of the State; 
Taxation of Energy Minerals by the State of New Mexico; Establish- 
ment of Energy haem = g Plants in New Mexico; Siting of Energy 
Developments in New Mexico; Impacts of Energy Projects on New 
Mexico Communities; and Role of Energy Conservation in New 
Mexico. (MCW) 


48956 (NP—21862) Annual report to the Legislature, 1975— 
1976. (Florida State Energy Office, Tallahassee (USA)). Feb 1976. 
107p. State Energy Office, Dept. of Administration, Tallahassee. 

This report is submitted to the Legislature in fulfillment of 
Chapter 75-256, Laws of Florida. After summarizing the history and 
purposes of the State Energy Office, the report discusses the office's 
current and proposed programs and recommends policy alternatives 
for a comprehensive energy conservation program. Data and publi- 
cations are included in four appendixes: State Energy Publications 
and Studies; Energy Conservation Action Plan for Florida; The 
Federal Energy Policy and Conservation Act of 1975; and Energy 
Proposals for State Action. In a supplement, Forecasts of Future 
Supply and Demand of Energy in Florida, the following are present- 
ed: a world energy outlook; —— of energy in Florida; and 
consumption of energy in Florida by type and sector. (MCW) 


48957 (TID—27559/1) Legislative history: ERDA appropri- 
ations for Fiscal Year 1976 contained in P.L. 94-165. Volume I. 
Stechschulte, M.J.; Prosser, S.G. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). 1976. 385p. Dep. 
NTIS $10.75. 

The President submitted to Congress on February 3, 1975 the 
budget for Fiscal Year 1976. Those sections of the budget dealing 
with proposed appropriations for certain ERDA fossil-fuel programs 
were referred to the Subcommittee on Interior and Related Agencies 
of the House Appropriations Committee. This Volume I compiles all 
the bills or ee dealing with those appropriations, namely: H.R. 
8773; House Report No. 94-374; Senate Document No. 94-84; H. 
Res. 625; House Report No. 94-382; H.R. 8773; H.R. 8773 (Report 
No. 94-462); Senate Report No. 94-462; H.R. 8773 (ordered to be 
pen House Report No. 94-701; and Public Law 94-165. H.R. 

773 was signed by the President, and became Public Law 94-165 on 
December 23, 1975. P.L. 94-165 is published in this document, 
completing 378 pages of the 1850 pages in the series. (MCW) 


48958 (TID—27559/2) Legislative history: ERDA appropri- 
ations for Fiscal Year 1976 contained in P.L. 94-165. Volume II. 
Stechschulte, M.J.; Prosser, S.G. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). 1976. 382p. Dep. 
NTIS, PC A17/MF AOl1. 
The House Hearings on the Budget Overview of Feb. 20, 

1975, before the Subcommittee on the Department of the Interior 
and Related Agencies begin this volume. Chairman Yates stated that 
the meeting of the Subcommittee was “to discuss operations of the 
Department, problems you may be experiencing, and the priorities 
contained in your budget.” Then the Overview Hearing of Feb. 26, 
1975, on the Energy Programs was opened with a statement read b 
Dr. Robert C. Seamans, Jr., Administrator of the Energy Aneel 
and Development Administration. Other witnesses presented bud- 
getary statements and discussions covering all areas of energy. The 
committee ings on April 30, 1975, dealt with the level of i 
= oy transition period for conservation and environment, = 
with Dr. Robert C. Seamans, Jr. presenting the highlights of his 

repared statement and accompanied by Dr. Gouse, Dr. James S. 
Fass Mr. H. Hollister Cantus, and Mr. M. C. Greer. Volume 2 
concludes with page 760 of the 1850 pages in the series. (MCW) 


48959 (TID—27559/3) Legislative history; ERDA appropri- 
ations for Fiscal Year 1976 contained in P.L. 94-165. Volume III. 
Stechschulte, M.J.; Prosser, S.G. (Energy Research and Develop- 
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ment Administration, Washington, D.C. (USA)). 1976. 385p. Dep. 
NTIS, PC A17/MF AOl1. z 

This Volume 3 of the heari — the Subcommittee es the 
Department of the Interior and Re Agencies begins with a 
statement by Dr. Robert C. Seamans, Jr. in support of an Amend- 
ment to the 1976 budget request for energy research and devel 
ment activities. The request amounts to an additional $65.3 million in 
terms of budget authority to insure a s , balanced energy pro- 
gram in 1976. Its allocations were to be distributed among fossil 
energy, advanced energy system research including MHD and fuel 
cells, and conservation. Dr. Seamans was accompanied by several 
ERDA assistant administrators and other officials, who later testi- 
fied. Also included in this volume are budget figures and other 
information extracted from a hearing before a Subcommittee on 
Appropriations, U.S. Senate, concerning fossil fuel and related pro- 

Finally, the volume concludes with an excerpt from Senate 
Ficerings on April 21, 1975 dealing with the request by the Office of 
the Solicitor for a fiscal 1976 appropriation for $12 million, Senators 
Stevens and Young age ol. 3 concludes with p. 1136 of the 
1850 pages of the series. (MCW) 


48960 (TID—27559/4) Legislative history: ERDA appropri- 
ations for Fiscal Year 1976 contained in P.L. 94-165. Volume IV. 
Stechschulte, M.J.; Prosser, S.G. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). 1976. 715p. Dep. 
NTIS, PC A99/MF AO1. 

Volume 4 begins with hearings before the Subcommittee of 
the Committee on Appropriations, Oct. 6, 1975, to hear the budget 
estimates of the Energy Research and nee Administration 
for fiscal year 1976 and for the July-September transition period. 
Senator Robert C. Byrd, presiding, said the complete budget presen- 
tation, as recently amended, could be covered. Those portions of the 
ERDA budget that fall within this subcommittee’s jurisdiction in- 
clude fossil energy development, advanced energy systems, and 
research and related pro under the conservation R and D 
activity. Also included in Vol. 3 is the Oct. 23, 1975 hearings before 
Senator Byrd’s subcommittee on the fiscal 1976 budget estimates of 
the Federal Energy Administration; this occupies pages 1421-1723 of 
this volume. The volume concludes with the Congressional Record 
Material from the House of ee and the U.S. Senate, 
concluding the collection of the legislative history of P.L. 94-165 in 
1850 pages. (MCW) 


48961 Energy models as a decision aid for the energy policy of 
the FRG - illustrated by current problems. Rath-Nagel, S. VDI (Ver. 
Dtsch. Ing.) Ber.; No. 262, 123-130(1976). (In German). 

From Fundamentals and applications of systems analysis as a 
rational aid for economy, state and research; Bonn, Germany, F.R. 
(9 Nov 1976). 

5 figs.; 3 tabs.; 7 refs. 

Several model systems are introduced and explained using a 
selection of model calculations (reference case, alternative case, 
disturbance case, and optimizing calculation) without deducing pre- 
cise prognostic data for the development of energy need and supply. 
The model research defines the conditions which lead to a certain 
development and analyses the consequences in all — concerned 
thus making possible to deduce consequences for decision finding. 
The models dealt with refer to the whole economic system and 
distinguish between 6 economic regions. 


48962 Electrification of USSR and development of the fuel and 
energy complex at the present stage. Kogan, Yu.M. Teploenergetika 
(Moscow); No. 7, 21-24(Jul 1976). (In Russian). 

Problems of electrification and general energy policy in the 
USSR are considered. Electric power constitutes 13% of the entire 
usefully utilized energy in the USSR. The growth of the role of 
electric power requires that more attention be paid to the reduction 
of its costs, which remain high. In view of the limited possibilites of 
raising the efficiency of thermal power . attention should be 
paid to improving the energy efficiency of the consumers’ equipment 
using electric power. 


establish a 
beet yy 1977, bef Joint Session of the Congress, 
; , before a Joint ion o' 

President Carter outlined a series of recommendations for dealing 
with the energy problem. On April 29 he transmitted to the Con- 
gress the proposed National Energy Act, which includes the legisla- 
tive measures needed to implement the National Energy Plan. Con- 
penny a. souaee the a Se Plan, which details 
current ture energy problems roposals for dealing 
with them. This publication te 0 copy of the Ul c peopeneé br Ge 
President. 


and i 
(Wash., D.C.); 47: No. 1, 22-26(Jan 1977). 
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Senator Jackson sees 1977 as the year of challenge for engi- 
neers to perform more effectively in the nation’s energy develop- 
ment and conservation programs. The overall effort must be empha- 
sized by all segments—the Administration, the 95th Congress, insti- 
tutions of higher learning, labor, corporations, and innovative par- 
ticipants. The 94th Congress enacted some legislation to set the stage 
for improved efficiency and conservation, he says. After a brief look 
at President-Elect Carter's pledges to a coordinated national energy 
policy, Senator Jackson cites the role of efficiency and some present 
applications. In discussing the distribution of energy, specifically oil, 
he says that orderly progress requires an inventory of the assets in 
America and to use as much as possible the hardware already on 
hand. The need to develop solar —- is cited, and the immediate 
standardization of power reactors is felt to be needed. But Senator 
Jackson wants large igen pe plants to demonstrate coal utilization. 
He agrees with Dr. Philip da aoe that the energy industry in the U.S. 
needs “remodeling and modernizing.” The spiraling costs of oil and 
new programs are reviewed. Several new conservation programs for 
the private sector to waste not are reviewed. This country can 
survive the emergency if conservation and efficiency are properly 

mcw)” Jackson says; Federal investments are briefly examined. 


48965 FEA warns 19 firms: don't burn oil, gas. Millenson, M.L.; 
McCarthy, P. Energy User News; 2: No. 20, 1, 5(23 May 1977). 

The Federal Energy Administration (FEA) has warned 19 
companies that 24 of their sites will not be allowed to burn oil and 
gas; another 23 companies were notified that they must include a 
coal-burning capability in 32 plants now in various stages of plan- 
ning. The is aware of the high cost (as much as $50 million for 
some) of these conversion requirements, but feels that lower operat- 
ing costs will compensate. The companies are concerned that eco- 
nomic incentives will not be adequate, although each of the plants 
was originally designed to burn coal. The companies feel the FEA’s 
cost estimates are too rough and the timetable for conversion creates 
unfair competition. Some are threatening to close rather than con- 
vert their — Some companies, such as General Motors, com- 
plain that they would have used coal in new plants without the FEA 
notices of intent. Environmental concerns, which were responsible 
for most of the original conversions from coal to oil or gas, present 
additional problems, especially for the paper industry. Companies 
receiving notices are listed by parent company, unit name, 
number of boilers, location, and change in operating costs. (DCK) 


48966 Facing decisions on the energy future. Lewis, F.W. 
(Edison Electric Inst., New York). Public Util. Fortn.; 99: No. 12, 19- 
22(9 Jun 1977). 

chairman of EEI applauds President Carter's initiative in 


formulating an energy policy, but warns that the policy must be 
modified to avoid endangering the nation’s future electric power 
supply. Mr. Lewis says the President's energy policy overemphasizes 
conservation, and adds that EEI has outlined a residential energy 


savings pro for the White House Energy Policy and Planning 
Office. The EEI feels that a voluntary energy conservation approach 
is the “American way” and that it offers the opportunity to achieve 
energy conservation goals without setting up the additional layers of 
bureaucracy that would be needed to enforce mandatory restric- 
tions. It provides a needed flexibility and quickness of response to 
changing energy situations that would be more difficult to achieve if 
changes had to filter through the bureaucracy of a mandatory 

rogram. It is more representative of the new administration's prom- 
ise to make the people partners in government and to involve them 
more directly in the challenges that face the nation. It provides the 
most workable transition from the de facto energy policy of the 
past—all the energy you want at the lowest possible cost—to the 
new and developing awareness that all energy resources must be 
conserved. If applied to dwelling units already in existence, the 
residential energy savings program could achieve energy savings of 
about 4,000 trillion Btu per year—equivalent to 680 million barrels of 
oil. Mr. Lewis also expresses concern on other parts of the 
President's pee, namely: the cutback in the breeder reactor 
program; forced plant conversions to coal; and failure to recogni 
the need for environmental tradeoff as coal is substituted for oil and 
natural gas. (MCW) 


48967 National energy plan. O'Leary, J.F. (Federal Energy 
Administration, Washington, DC). Public Util. Fortn.; 99: No. 12, 23- 


26(9 Jun + 

Mr. O says the challenge facing America is to take the 
necessary steps to keep its energy supply and demand in better 
balance. The first step is conservation, he says, and second, we must 
make better use of the — resources we have in abundance, 
especially coal. The National Energy Plan proposes a number of 
steps to overcome the social, economic, and environmental problems 
that continue to block the expanded use of coal. These problems are 
formidable, and will require the best of our imagination, ingenuity, 
and technical ability; but they can be overcome. The nuclear pro- 
gram, oil and gas development, and the two-gas natural gas market 
situation are discussed. In sum, the chief features of the 
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administration's proposed 4 plan are directed toward the attain- 
ment of six national goals: (1) a reduction in the annual rate of 

wth in demand for energy 4 percent to less than 2 ent; 
0) a reduction of oil imports from a potential level of 16 million 
barrels per day to under 6 million barrels per day; (3) achievement of 
a 10 percent reduction in national gasoline consumption; (4) insula- 
tion of 90 percent of all American homes and buildings; (5) an 
increase in coal production of 400 million tons annually; and (6) 
installation of solar energy systems in 2.5 million American homes. 
America now has before it an energy plan that attempts to regulate 
as little as need be while being as fair as possible to all its people, Mr. 
O'Leary feels. (MCW) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 48945, 48965 


COAL 


REFER ALSO TO CITATION(S) 47054, 47056, 47114, 
47115, 47146, 47197, 47251, 47252, 47253, 47256, 47261, 
47263, 47264, 47265, 47266, 47269, 47273, 47275, 
47276, 47277, 47282, 47284, 47285, 47288, 47299, 
47307, 47324, 47325, 47336, 47344, 47347, 47351, 
47353, 47354, 47355, 47357, 47359, 47364, 47367, 
47368, 48871, 48872, 48875 


(PB—261683) The effects of power production and strip 

mining on local Navajo Callaway, D.G.; Levy, J.E.; 
Henderson, E.B. (Lake Powell Research Project, Los Calif. 
(USA)). Jun 1976. Contract NSF-GI-34832. 125p. (Bull—22). NTIS, 
PC A06/MF AO1. 

Prepared by Arizona Univ., Tucson. Dept. of Anthropology. 

The economic and social conditions of Navajos living adja- 
cent to Lake Powell, the Navajo Generating Station, and the Black 
Mesa coal mine are compared with those of populations living at 
some distance from these recent economic developments. The mate- 
rial presented is ae and discussion is limited to compari 
of whole populations. Incomes, levels of employment, and of 
education are studied in the impact area around Lake Powell. Levels 
of unemployment and welfare expenditures are noted in these popu- 
lations. There are indications, that observed differences are not so 
much the result of transformation of local populations as they are the 
effects of migration of younger, more skilled workers into new 
settlements in the vicinity of the Navajo Generating Station and 
elsewhere near the town of Page, Arizona. 


48969 Modeling depletion in a mineral industry: the case of coal. 
Zimmerman, M.B. (Massachusetts Inst. of Tech., Cambridge). Bell J. 
Econ.; 8: No. 1, 41-65(Spr 1977). 

This paper estimates the long-run marginal cost of producing 
a depletable resource. Secondly, it illuminates several important 
policy issues dealing with the development of coal resources. The 
essence of depletion is the movement from cheaper to more costly 
deposits. Econometric models estimated from past observations on 
prices and outputs cannot capture this movement, since the past 
reflects only the more favorable a. The paper develops an 
analysis for coal based on the geology of remaining deposits. A 
“cumulative” cost function is estimated. This function describes how 
the incremental cost of coal behaves as output cumulates over time. 
In the first part of the paper a long-run cost function is estimated. 
Costs are related to output and to the geological characteristics of 
the coal seam. The second part of the combines this cost 
function with data on the geology of deposits to yield the cumulative 
cost function. The last section of the discusses the implications 
of the estimation for policy choices relating to en Smee al 
tion, air pollution legislation, and energy independence. refer- 
ences. 


48970 Coal gasification power generation. Holmgren, J. (Wes- 
tinghouse Research and Development Center, Pittsburgh). Aware; 
No. 81, 11-14(Jun 1977). 

Presented at the 1977 Electric Utility Engineering Confer- 
ence, March 13—25, 1977. 

The Westinghouse Gasification Process described here is 
based on fluidized technology with its inherent advantages in 
handling high-gulfur, high-caking coals and ee to both 
minimize plant investment and maximize both flexibility and overall 
efficiency. A 15-ton/day Process Development Unit has been con- 
structed at Waltz Mill, Pennsylvania to evaluate the process. This 
system for a combined-cycle power plant utilizes gasifier reactor 
design criteria that have been realized in operation. Continuous, 
controlled tests of 100 to 200 hours have been achieved and the 
process shows promise of being scaled up to commercial size in the 
early 1980's. (MCW) 
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PETROLEUM 


REFER ALSO TO CITATION(S) 47371, 47424, 47455, 47476, 
47487, 47488, 47489, 47490, 47493, 47494, 47499, 48871, 48872, 48878 


48971 Northern development and technology assessment systems: 
a es of petroleum development programs in the Mackenzie Delta- 
Beaufort Sea region and the Arctic Islands. Keith, R.F.; Fischer, 

D.W.; — C.E.; Farkas, E.J.; Francis, G.R.; Lerner, S.C. 

Cong eee Council of Canada (1976). 219p. . 

study investigates the ways in which decisions are being 

made about a programs in the Mackenzie Delta-Beaufort 
Sea and Arctic Islands regions. By identifying all the social groups 
causing or affected by these developments, their objectives, their 
perceptions of each other, their sources of information, their deci- 
sions, and their perceptions of unresolved issues, the authors attempt 


to summarize and interpret leum ay ne rocesses in 
northern Canada. They identify factors that influence pace and 
scale of devel: t, the emergent issues and policy implications. In 
the contexts of natural resource developments in Canada and inter- 
national events, ithe study traces petroleum Coreen in the 
Yukon and the Northwest Territories from its early history to the 
present. An analysis of the regulation of petroleum exploration and 
transportation highlights important factors which influence the pace 
and scale of development. In summary, some general issues emerged 
that may be significant for Canadian policy in the areas of northern 
development, energy, and industrial development. The lack of a 
mechanism to formulate a Canada-wide (not just federal) energy 
policy is one such issue. The unresponsiveness to change of many of 
the social groups is also important. The lack of coordinated informa- 
tion systems inhibits the flow of information and generates high 
levels of uncertainty. The conspicuous absence of any assessment- 
coordinating mechanism raises questions about Canada’s ability to 
conduct comprehensive assessments of large-scale developments, 
especially before irrevocable commitments are made. 


Home heating oil. Hearing before the Committee on Interi- 


Administration's ruling 
grant entitlements to importers of No. 2 fuel oil, February 
10, 1977. oe. DC; Committee on Interior and Insular Af- 


fairs (1977). eo 

Bennett Johnston from Louisiana presided and 
sana the opening statement. Among his requests were that FEA 
explain who reaps the benefits from their B ny posed ——- 
program, and also explain the workings of so-called " 
Others presenting statements were John G. Buckley, No ane, 
Petroleum Industries and Robert Fawcett, Fuel Oil Supply Commit- 
tee; Representative Chistopher J. Dodd, Connecticut and Paul 
London, Economic Research Office; Edwin J. Dryer, Independent 
Refiners Association of America, Roger G. McGrath III, Southland 
Oil Co., and R. B. Kiefer, Federal gy Programs for Ashland 
Petroleum Co.; Lawrence J. Goldstein, Petroleum Industry Re- 
search Foundation, Inc.; Leon Hess, Amerada Hess Corp.; L. W. 
Locke, Southern Caucus Chairman; and John F. O’ , FEA, 
accompanied by Dr. John D. Christie and Gorman C. Smith. Sup- 
plemental materials and communications pertaining to the subject 
are contained in the appendixes. (MCW) 


48973 Arab countries in the post-oil era. Atalay M.S. (OAPEC, 
Kuwait). OAPEC News Bull; 3: No. 3, 8-13(Mar 19 

OPEC countries have given little thon t to the future 
when new sources of energy may be developed or when oil reserves 
are depleted in their countries. Of the world total of 52 million 
barrels of oil produced daily, the Arab producers contribute the 
largest share and possess reserves estimated at 400 billion barrels. A 
new factor is the rate at which the countries themselves are consum- 
ing oil. Between 1950 and 1974 the annual rate of consumption 
pa sere gener and rose from 6 to 42 million metric tons. The 

of natural gas and oil has resulted in waste of these 
commodities—the practice of flaring natural gas still exists. Also, to 
make use of petroleum as mainly a fuel source is to waste this 
precious commodity; only five percent of total production is 
used for nonfuel p' and, although this percentage will rise, it 
will be hard for the Arab world to avoid eventual depletion of it's 
ore energy source. (MCW) 


NATURAL GAS 


REFER ALSO TO CITATION(S) 47519, 47530, 47579, 47582, 
47583, 48871, 48872, 48973 


48974 vention of Gne eiasantivn sxaply snadte of nates ane. 
~~ J.A. (Federal Energy Administration, Washington, DC). Bell 
J. Econ.; 8: No. 1, 289-0089 1977). 
Two natural models currently used to forecast the re- 
sponse of exploration and production to wellhead price deregulation 
are examined. These models are based on the same theoretical 
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exploration and discovery process, but differ in the estimation of this 
process. One model is purely econometric while the other combines 
econometric and engineering elements. Each model has been simu- 
lated over the historical period 1965-1972 and the forecast period 
1975-1980. While the historical simulations are quite similar, the 
forecasts are not. Reasons for the forecast differences are given. 


48975 LNG port backers hit siting bill changes. McCue, A. 
Energy User News; 2: No. 18, 5(9 May 1977). 
California ‘Assemblyman Terry Go; is ees See 
tion aimed at fo: offshore facilities t liquefied Fn 
(LNG). Onshore facilities are felt to ove thee so many difficulties 
they may never be built or, at best, would not be ready in time to 
avert curtailments of natural gas in the 1980 to 1981 winter. Two 
onshore have been proposed jointly by Southern California 
Gas and Gas and ic to import up to 900 thousand cubic 
feet (mcf) day from Alaska and Indonesia at $2.50 to $3.00 per 
-— Ae. dean proposal allows onshore siting only if curtailments 
demonstrated, a measure the utilities feel will ‘ake too long to 
pote the ex; 1980 ane The proposal also gives siting 
authority to state’s Coastal Commission rather than the Public 
Service Commission, whose decisions are subject to review only by 
the State Supreme Court. The utilities feel that Coastal Commission 
decisions may get tied up in the court system. Governor Brown and 
environmentalists favor the offshore site requirement. Safety con- 
cerns have also prompted two other bills on siting of LNG facilities. 
The utilities claim an additional two years of studies are 


engineering 
needed unless they can proceed with their planned onshore sites. 
(DCK) 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 47835 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 48047, 48048, 48289, 48290, 
48294, 48874, 48914, 48929, 48941, 48966 


48976 (CONS/1168—1) Critical analysis of European load man- 
agement Final report for period January—July 1976. (Sys- 
tems Control, Inc., Palo Alto, Calif. (USA)). Jan 1977. Contract EY- 
76-C-03-1168. 59p. Dep. NTIS, PC A04/MF AOI. 

Load management has been practiced in Europe for approxi- 
mately a quarter century. A critical evaluation of the initial objec- 
tives and economic justifications for load a 
Europe may help energy policymakers in the U 
evance of load management to meeting their current energy goals. 
Load management was adopted in Europe primarily to promote a 
SS ee See ity 
requirements. Utilities were able to improve daily load 
during the winter peak period; however, they may not have been 
successful in maintaining or improving their financial strength 
through load management. Increased capital and operating — 
tures in the generation and distribution systems became necessary 
the power system evolved in response to changing load ee 
tics. — ay thy mop did not — —— adequate 
revenues from to cover operating 
ly ae loads. Comprehensive walle of the long-term 

it have prevented some of the load manage- 
ment problems peter ee in Euro 
to reduce uti ity production costs, conserve 
ls, improve the environment, or influence 
y, the European experience with load 
it may not be relevant to energy policymakers in the U.S. 
lesire to achieve these objectives. 


48977 Pott ten Structural reform in the electric 
industry. Final report. (Gordian Associates, Inc., New York (USA)). 
Feb 1977. 93p. Energy Administration, W , DC. 

This stud was initiated by concerns over the 
capability of the industry and its associated regulatory institutions to 
operate efficiently and effectively under a wide range of possible 
demand conditions. The focus of the study has been on how the 
industry and regulation are structured. In the broadest sense of the 
term structure’ is viewed here to encompass any aspect of how 
segment of the industry relates to another or to regulation 
pag he eager an “structure” Papocligelnten mg: By 
the industry a6 eee at Sees. The matters that 

most detail relate principally to izati 
i ees a number of areas where basic changes are 
needed. The combination of i and recession in the last 
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avoidable increases in rates charged to consumers. In Chapter II of 
this report, the current industry structure and its historical develop- 
ment are described. Chapter III looks at whether the current struc- 
ture is optimal and indicates a number of needed directional changes. 
Chapter IV examines in more detail the role of organizational 
change as a component of necessary long-term solutions to theprob- 
lems within the industry and introduces the ideas of regional regula- 
tory agencies and regional bulk power corporations. The latter idea 
2 “MCe) in more detail in the appendices, especially in Appendix 


48978 (NP—21850) Electric utilities forecasts of loads and re- 
sources: summary of 1976. (California Energy Resources Conserva- 
tion and Development Commission, Sacramento (USA)). 24 May 
1976. 15p. Energy Resources Conservation and Development Com- 
mission, Sacramento. 

Forecasts of loads and resources for California electric utili- 
ties are tabulated and presented graphically. Data tabulated include: 
projected statewide total energy sales, peak demand, and growth 
rates; utility load factors 1975-1995; utility capacity additions (MW) 
1976-1995; total capacity additions by fuel type for each utility; and 
net generation capability. (MCW) 


48979 (NP—21889/2) Methodology for California electric 
energy and analysis. Technical supplement, Part II. (Cali- 
fornia Energy Resources Conservation and Development Commis- 
sion, Sacramento (USA)). Oct 1975. ye Resources Conser- 
vation and Development Commission. ramento. 

Demand for electric energy is discussed in twelve chapters. 
Chapters and their sections are, namely: Overview of the Demand 
Forecast Methodology--forecasting the demand, components of the 
demand model, and conservation; Residential Sector--consumer 
demand for energy, residential energy rate schedules, and policy 
evaluation; Industrial Sector--demand for labor and energy, energy 
rate schedules, and policy evaluation; Commercial Sector--demand 
for labor and energy and energy rate schedules; System Demand 
Characteristics--resale and other sector, peak and base demand, and 
load duration curve; Economic Sectors--recent regional econometric 
models, regional economic activity, personal income, and taxable 
sales and building permits; Interim Demand Model--design, empiri- 
cal specification of — model properties, and alphabetical 
listing of data series; Interim Work Program--large utilities, small 
utilities, and ERCDC; Comprehensive Model--model design and 
empirical specification of equations; Comprehensive Work Pro- 
——. e utilities and ERCDC; Training Program--seminar out- 
ine; and Recommendations for Future Research. 2 appendices, 100 
references. 


48980 (NP—21889/3) Methodology for California electric 
energy forcasting and analysis. Technical supplement, Part III. (Cali- 
fornia Energy Resources Conservation and Development Commis- 
sion, Sacramento (USA)). Oct 1975. vp. Energy Resources Conser- 
vation ae Development Commission. 
upply of electric energy is discussed in nine chapters. Chap- 
ters onl cir sections are, namely: Overview of Demand Forecast- 
ing Methodology; Functional Elements of the Planning Process; 
Theoretical Planning Overview: short-run operations--load dispatch- 
ing, intermediate-run operations--maintenance scheduling, and long- 
run operations--generation mix; Environmental, Health, and State 
Resources Impact Assessment; The Interim Supply Forecasting 
Methodology--scope and general requirements, developing common 
assumptions, information requirements, methods and procedures, 
interim methodology for small utilities, and environmental, health 
and state resources assessment; Interim Work Plan and Reporting 
sale ents--large utilities, small utilities, and ERCDC; The Com- 
ive Supply of Forecasting Methodology--scope and require- 
pacowey overall model description, generation exposition model, pro- 
duction cost model, financial model, environmental model, and 
demand linkages; Comprehensive Methodology Work Plan--policy 
analysis, preparation of assumptions and sensitivity analysis, and 
model care ee and Training Program. Generation Exposition 
Planning Models are given in Appendix A. 


48981 (NP—21895) Future prices of electricity in Montana. Duf- 
field, J.W. (Montana Univ., Missoula (USA). Dept. of Economics). 
20.Jan 1977. 109p. Energy Advisory Council, Helena. 

Average ope of electricity for much of the state of Montana 
are projected. The analysis was concentrated on the Montana Power 
Company (MPCo) and the Bonneville Power Administration (BPA). 
In 1974, ‘the Montana Power Company psovided 84.6 percent of the 
sales of electricity to ultimate consumers by privately owned utilities 
in the state of Montana. However, nearly 45 percent of the total 9.5 
billion kWh sold in the state are provided by publicly owned 
utilities. The rates for public power, largely dominated by BPA, are 
analyzed. A detailed model and a great deal of empirical data for the 
MPCo are summarized. The purpose of the ysis is to provide 
decision makers in government and industry with a reliable forecast 
of future prices. Findings of the study indicate that real increases in 
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electric rates in Montana will be on the order of 2 percent per year. 
(MCW) 


48982 (PB—261094) UCAN technical implementation em 
Final (Gordian Associates, Inc., New York nage 
1976. Contract FEA-CO-04-60448-00. 192p. NTIS, PC 


AOl 

See also PB—249343. 

The manual focuses on the methods available to utility com- 
panies, public service commissions, and public interest or, 
to ensure the successful implementation of utility rate reform, load 
management, insulation programs, energy efficiency ——- inte- 
rior environment consultation servicés, bui code revisions, 
energy audit programs, and elimination of master metering. In doing 
so, it highlights the differences in implementation strategies for gas 
and electric utilities. 


48983 (PB—265607) Energy rate initiatives. Study of the inter- 
face between solar and wind energy and electric utilities. 
(Mitre Corp., McLean, Va. (USA)). 31 Mar 1977. Contract FEA-P- 
05-77-4242-0. 106p. NTIS, PC A06/MF AOI. 

The implementation of alternative utility rate structure as 
required by the Energy Conservation and Production Act could 
easily impact the economics of future solar heating and cooling 
systems for buildings (SHACOB). It is expected that such variations 
in SHACOB economics may affect the design of these systems and 
their rate of market penetration and ultimately impact the backup 
—- load that they place on the utilities. This report discusses the 
problem in terms of seven key issues, and suggests seven possible 
actions government and regulatory bodies may wish to consider. 


48984 (PB—265637) Residential demand for electricity in Los 
Angeles: an econometric study of disaggregated data. Acton, J.; 
Mitchell, B.; Mowill, R. (Rand Corp., Santa Monica, Calif. (USA)). 
Sep 1976. 89p. (R—1899-NSF). NTIS. PC A0S/MF AO1. 

This report estimates demand functions in order to provide 
more accurate predictions of the consequences of changes in energy 
— and other factors on household consumption of electricity. 

e authors employ an accurate data base, and make the specifica- 
tion of the estimating equations more satisfactory by measuring 
separately the factors associated with short-run and Seapain adjust- 
ment. They present an estimation that employs measures of price in 
accordance with economic theory, and offer an analysis that pays 
particular attention to factors that permit an examination of distribu- 
tional consequences. 


48985 (TID—27610) Choosing an electrical exergy future for the 
Pacific Northwest: an alternate scenario. Final draft. Beers, R.; Lash, 
T.R. (Natural Resources Defense Council, Inc., Palo Alto, Calif. 
(USA)). 31 Jan 1977. Contract EX-77-X-10-0348. 186p. Dep. NTIS, 
PC A09/MF AOl1. 

To date, the only “scenario” developed for this region is one 
that relies largely on historical trends for projection of load growth 
and construction of lar, = central station, thermal power plants to 
meet this projection. This “alternative scenario” was prepared to 
show the feasibility of meeting the region's electrical needs without 
constructing any additional nuclear or coal-fired power Se in the 
next twenty years beyond those already approved or 
tion; it does not assume a straightline extrapolation of historical 
trends, as the projections of BPA and the utilities do; rather, it is 
based primarily upon an analysis of each major "end use” of electric- 
ity in all sectors of the Pacific Northwest. With respect to new 
efficiency measures, the analysis is limited to those that (1) are 
consistent with the projected repay levels underlying the 
SS of the region's utilities and BPA, and (2) would cost the region 

than the construction of large coal-fired or nuclear power plants. 
It is reported that three coal-fired plants (Jim Bridger 4 and Colstri 
3 and 4) and two nuclear power plants (Washington Nuclear Plants 
and 5) already approved at the state level, as well as other proposed 
plants now in the early stages of licensing or certification, could be 
postponed indefinitely if vigorous energy conservation —- of 
the type described in Chapter III were implemented. 
ology followed in evaluating the potential for improving regional 
energy efficiency and the results of that analysis are summarized. 
More details about the methodology are contained in the Appendix. 


48986 Large-scale electrical power generation and storage. 
Wright, J.K. (Central Electricity Generating Board, London). BP 
461-486 of In Aspects of ener, By conversion. Blair, I.M.; Jones, B. 
Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press Inc. (1976). 
The discussion on large central — stations for electricity 
generation describes the present me and possible improve- 
ments. Subjects covered briefly include plant mix, the steam cycle, 
dual cycles, gas turbine combined cycle, MHD tion, ther- 
mionic generation, freon and potassium vapor turbines, nuciear gas 
turbines, fuel cells, reject heat, — to sea or rivers, cooling towers, 
and district heating. , Thee oonens of the discussion is concerned 
with possible ways of eee electrical energy on a large scale. 
Subjects covered in this area include economics of storage, pumped- 
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water storage, compressed-air storage, su mducting storage, fly- 
wheel storage, battery storage, electrolysis storage systems, and heat 
storage. It is concluded that during the next 20 years there could be 
a case for installing substantially more storage capacity on the 
CEGB system. Schemes that present the most interesting technical 
challenges, such as flywheels or superconducting electromagnetic 
stores, seem to be the least attractive economically. More attractive 
are the electrochemical methods and the storage of compressed air. 
Cheapest and simplest of all could well be the storage of additional 


hot water in the boiler circuit of a thermal power station. 17 © 
(MCW) 


references. 


48987 Time to choose. Conference proceedings: state action con- 
ference on municipal power. Schmidt, J.; Dowd, J.; Leahy, D. Ithaca, 
NY; Upstate Community Resource Institute, Inc. (1976). vp. 
(CONF-7604130—). 

From State action conference on municipal a Ithaca, 
New York, United States of America (USA) (23 Apr 1976). 

In order to find a solution to skyrocketing utility bills, 100 
delegates from New York State labor unions, consumer organiza- 
tions, environmental groups, community action agencies, and gov- 
ernmental units call for municipal takeover of investor-owned utili- 
ties. This conference reports the advantages of municipal ownership 
of electric systems. Representatives from these various agencies 
discussed from experiences municipal power in New York State; 
how to build community support for municipal power; what the 
steps are for municipal takeover; availability of Power Authority of 
the State of New York (PASNY) power; where public power goes; 
public power in New York State; financing a statewide system; 
implementation of a statewide strategy. Data are provided to sub- 
stantiate much of the discussion. (MC 


Production cost adjustment mechanism for electric utili- 
ties. Lamb, P.G. University Park, PA; University of Pennsylvania 
(1976). 227p. Usivessity Microfilms Order No. 77-10,183. 


The feasibility of developing a general production cost-adjust- 
ment mechanism for electric utilities within a given regulated terri- 
tory is discussed. Cost-adjustment mechanisms have been an integral 
part of the utility rate regulation process since the mid-nineteenth 
century. However, economic conditions have not warranted signifi- 
cant usage of such mechanisms except in periods of economic 
instability and high inflation. Recent inflation, particularly in electric 

ital and fuel ex; has brought about a significant increase in 

lance of electric utilities on cost-adjustment mechanisms. An 
econometric evaluation of production cost behavior among the 
seven investor-owned electric utilities in New York state from 1963 
to 1974 provided an analytical basis for the research. Results of this 
econometric evaluation of production cost behavior provided deci- 
sion-making support in a number of areas related to the determina- 
tion of a cost-adjustment mechanism’s proper role within a regula- 
tory one. S pe evaluation = e oe eee —- 
results indicated which parameters could serve as inte ° 
the mechanism’s basic production cost-adjustment formula. ‘The 
model's production cost function could be useful as an overall 
decision-making tool within the regulatory system. As such, the cost 
function could support the regulatory commission's awareness of 
relative utility efficiency within its regulated territory over time.In 
this manner the general public concern that cost adjustment mecha- 
nisms decrease the delegated supervisory role of regulators becomes 
te some degree alleviated. 


revisited. A report on + 
France, " Nissel, HE. Washington, DC; 
Electricity Consumers Resource Council (1976). 167p. '—2 1986). 
; A visit with representatives of the electricity supply industries 


in France, England, and West Germany was made to te knowl- 
edge of the pricing theories, rate-making practices, and operation of 
electric utilities in these countries to evaluate and compare 
results with those in the U.S. The latest information on technical and 
financial performance and the effect of the oil crisis on rate-making 
policies were obtained. The reason for initiating this investigation at 
the present time was to test the validity of certain claims repeatedly 
advanced by U.S. rate reform advocates as to the effectiveness of 
time-of-day ae Le ae ee weed ie Eageed ant 
France and alleged to improve the system load factor to reduce 
ing capacity requirements, producing thereby multimillion 

ilar savings. Some U.S. promoters of incremental cost or LRIC 
-- went so far as to a ae 
to U.S. generating capacity, maintaining that American utilities 
would save billions of dollars per year if they would only adopt 
French and ish rate-making ices. This report demonstrates, 
however, that U.S. supporters of these claims never examined them 
critically. If they had, they would have found that these assertions 
are not borne out by readily available facts concerning the French 
and English electric power systems. They do not withstand close 
inspection and indeed may even be said to be self-serving. This 
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investigation and analysis of the facts prove beyond reasonable 
doubt that no reduction of generating capacity, and hence no multi- 
million dollar savings have been achieved, either in France or 
England as a result of consumer responses to “price signals” sup- 
posedly embodied in the electric rates of those countries. 


48990 Preliminary model of electrical energy demand in Califor- 
nia. Fullen, R.; Walters, E.C.; Miller, A.C. III; Judd, B.R. Menlo 
Park, CA; Stanford Research Institute (1977). vp. (NP—22033). 
Resources Conservation and Development Commission, Sacramen- 
to, CA. 

The model was me and implemented in a few weeks at 
the request of the staff of California Energy Resources Conser- 
vation and Development Commission. As a result, the model de- 
scribed here should be regarded as a preliminary examination of the 
factors ——e electrical energy demand. However, it is hoped 
that the model will help focus attention on some of the important 
uncertainties affecting electrical energy demand. This rt is de- 
et ee Sa ee ee ees ta in the 
model. It is an “analysts guide” describi authors’ approach to 
the problem, rather than a “users guide” for the computer program. 
This emphasis reflects the authors’ intent that it be used not as 
documentation of a icular demand forecast, but rather to under- 
stand the analytical approach to modeling electrical demand in 
California. 


48991 Load management. EPRI J.; No. 4, 6-11(May 1977). 

Techniques for managing electric loads are rate incentives to 
the customers, coupled with instruments that can selectively switch 
off circuits and equipment. Together, these can shift the time of 
electricity use. Load management is widely but not uniformly prac- 
ticed in the United States today. Di ent exists on the subject 
of load management for three reasons: (1) the tremendous diver- 
gence in electricity costing and rate-making theories among econo- 
mists, engineers, marketers, regulators, and users; (2) the foreseeable 
margins of savings are small, perhaps as little as 1 t, leaving no 
room for error in an entirely new operating and economic experi- 
ence; and (3) load management seems to mean a basic change in the 
—— of service calling for the customer's electricity demand 
to be shaped to fit the utility's generating capacity rather than the 
other way around. In sum, we are in a time when load management 
is popular, but there are icting reactions. Some people see it as 
an immediate : rate relief for the small consumer, fuel 
conservation, firm control of big business, and a clear pattern for 
new ways of societal life. Others see it as impractical: individuals 
won't change and economic institutions shouldnt’t be forced to. The 
worldwide state of the art is summarized. (MCW) 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 48883, 48945, 48946, 48962, 48970 


48992 (NP—21975) California 
asessment Final report. (TRW Ener, 
Div., Redondo Beach, Calif. (USA)). 30 Jan 
Systems Management Div., Redondo Beach, CA. 


generation methods 
Systems ement 
1977. 390p. ‘By 


Information is provided on current and forecasted economic 


costs of different 

base-, intermediate-, and peak-load demand requirements in Califor- 
nia. In addition, the reliability, fuel requirements, other resource 
requirements, and environmental impacts of the different methods of 
generating electricity are assessed. Information for this rt was 
obtained by reviewing and summarizing major studies on icity 
generation that have conducted in recent years. One portion of 
this review is the evaluation of the methods and assumptions used in 
these major studies. Where major estimates and projections differ 
substantially, reasons for such differences are identified. In some 
instances, further research needs and additional sources of estimates 
and forecasts are identified. The methods reviewed in different 
categories are: presently available methods—nuclear power, conven- 
tional coal oil power, gas turbine and combined-cycle units, 
geothermal, hydroelectric, and pumped storage; potential future 
methods—solar thermal, hydrothermal and hot rock conversion, 
advanced coal-fired a fuel cells, wind energy conver- 
sion, solar photovoltaic, ocean thermal conversion; clean fuel 
options—naphtha, synthetic gas from naphtha, low-sulfur fuel oil, 
methanol, and hydrogen; and peak-load technologi ies, fuel 
cells, flywheels, air. Additional information is included 
in Appendix A on a cost-variance analysis of electric power from 
conventional its; Appendix B, nuc fuel-cycle costs, 1975; 
Appendix C, il of coal cost evaluation; and A ix D, corre- 
spondence and additional comments pertinent to report. (MCW) 


48993 (NP—22028(Vol.1)) Assessment of energy parks vs. dis- 

persed electric power generating facilities. Final report. Volume I. 

— Electric Co., ae D.C. (USA). Center for Energy 
ystems). 30 May 1975. vp. GPO $17.75 per set. 
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The General Electric Company carried out in 1974-75 a 
generalized assessment of the concept of energy parks, or energy 
centers, in comparison with the conventional practice of dispersed, 
distributed siting of electric generating plants. The overall objective 
of the study was to examine and compare the technical, economic, 
environmental, and institutional issues related to the energy park 
concept, and to identify the obstacles, benefits, and penalties that 
would result if the concept were adopted. Concomitant objectives 
were (1) identify major research and development needs, both tech- 
nological and institutional, and (2) identify possible approaches to 
resolution of significant policy issues associated with the energy park 
concept. The time frame of the study assumes initial generating unit 
startup in 1985, and completion of construction about 20 years later. 
The reference energy parks of this study consist of either 20 nuclear 
(light water reactor) units each generating 1300 MWe for a total of 
26,000 MWe or 24 fossil (coal) units, eight each of 885 MWe, 1075 
MWe, and 1320 MWe for a total of 26,240 MWe. The progressively 
larger fossil units reflect expected growth in fossil generating facili- 
ties during the period covered by the study. The selected total 
capacities are larger by a factor of four or five than several evolving 
multi-unit generating plants and represent sizes that should reveal 
the potential issues, problems, andadvantages associated with the 
energy park concept. The study was divided into nine interrelated 
and coordinated tasks. Volume I contains the summary, conclusions, 
and recommended follow-on efforts. Tasks 1-4 are summarized in 
this volume. They are: 1 and 2, General Information for Energy 
Parks; 3, Transmission; and 4, Nuclear Aspects. (MCW) 


48994 (NP—22028(Vol.2)) Assessment of energy parks vs. dis- 
persed electric power generating facilities. Final report. Volume II. 
(General Electric Co., Washington, D.C. (USA). Center for Energy 
Systems). 30 May 1975. vp. per set. 

The General Electric Company in 1974-75 carried out a 
generalized assessment of the concept of energy parks, both nuclear 
and coal-fired, in comparison with the conventional practice of 
dispersed, distributed siting of electric generating plants. Volume I 
summarizes the first 4 Tasks of the study. This volume, Vol. II, 
summarizes the data for the final 5 Tasks: 5, Industrial Collocation; 
6, Institutional Issues; 7, Environmental Overview; 8, Advanced 
Technologies; and 9, Comparative Assessment. (MCW) 


48995 Energy balance of power plants and expansion programs. 

Moraw, G.; Schneeberger, M.; Szeless, A. (Kernkraftwerk-Plan- 

—_ esellschaft m.b. H., Vienna (Austria)). Atomwirtsch., Atomtech.; 
o. 1, 38-43(Jan 1977). (In German). 

3 figs.; 8 tabs.; 25 refs. 

It is most important to a national economy to base its expan- 
sion programs in the field of electricity generation on the highest 
possible positive net electricity generation. Positive net energy bal- 
ances for power plant expansion programs are usually achieved 
nowadays by all types of power plants for the annual expansion rates 
now customarily applied. Energy analysis techniques can be applied 
to compare power plants and power plant expansion programs with 
respect to the energy required for their construction and operation 
as against their respective total power generation figures. First of all, 
a static energy analysis is carried out to examine the different types 
of power plants individually and to determine the energy expendi- 
tures for their construction and operation. A dynamic energy analy- 
sis is carried out to study to what extent the implementation of 
exponentially growing power plant expansion programs is at all 
meaningful from the point of view of energy. 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 47476, 48354 


48996 Two issues in the municipal ownership of electric power 
distribution systems. Neuberg, L.G. (Univ. of California, Berkeley). 
Bell J. Econ.; 8: No. 1, 303-323(Spr 1977). 

Though municipal ownership of electric power distribution 
systems has been a growing public issue since the late 1960s, serious 
empirical econometric investigation of distribution has barely begun. 
The author opens with a critique of two recent works on distribution 
costs: one on distribution return to scale and one on comparative 
public/private efficiency. A new conceptualization of the factors 
influencing distribution costs is then presented and a reformulation 
of the returns to scale and comparative efficiency questions is 
suggested. Next, statistical analysis with some new models and a new 
data base is presented. The author concludes with some speculative 
explanations of his relative cost-efficiency findings and a discussion 
of policy implications. 45 references. 
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CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 48863, 48869, 48877, 48909, 
48917, 48920, 48921, 48937, 48938, 48940, 48943, 49094, 49095, 
49100, 49101, 49103 


48997 (NP—21734) Household energy consumption attitudes. 
Phillips, P. (New Zealand Energy tires 4 and Devel it Com- 
mittee, Auckland). May 1976. 32p. Dep. NTIS, PC A03/MF AOI. 

This report contains a summary of the results of a study of 
household attitudes to energy use and conservation while the author 
was a member of staff at Massey University. During 1975 seven 
batches of a mail questionnaire were sent out to a random le of 
people drawn from the 1974 Local Body Electoral Rolls. Valid 
replies were obtained from just under 60% of the 17,500 households 
to which the forms were sent. The study was undertaken for the 
simple reason that all energy demand depends on le and 
very little information seemed to be available which showed w! 
people thought about the energy situation and how they felt about 
the need for conservation. The way people evaluate their —7 
needs represents a focal element in the energy system as it 
appraisal which results in their demand for . The impact of 
household attitudes goes far beyond the relative of the energy 
market taken by the domestic sector, however, as the same people 
are involved in the demand from all other sectors. 


48998 (PB—263022) Truck fleet with fuel economy 
improvement measures. (Faucett (Jack) Associates, Inc., Chevy 
Chase, Md. (USA)). Jul 1976. Contract FEA-CO-04-50135. 136p. 
NTIS, PC A07/MF AO1. 

The report reviews in depth the major steps taken by the 
trucking industry to save fuel. It includes a discussion of experience 
with individual conservation measures and contains a series of case 
studies detailing the various fuel-economy improvements efforts of 
individual companies. 


(PB—263035) Trucking activity and fuel consumption: 
1973, 1980, 1985, and 1990, (Faucett Gack) Associates, Inc., 


ity Chevy 

Chase, Md. (USA)). Jul 1976. Contract. FEA-CO-04-50256. 85p. 
NTIS, PC A05/MF AO1. 

This report provides an in-depth analysis of the base year data 

development and projections of trucking activity and fuel a 


tion. It is organized into three sections: Section I presents 
estimation methodology and statistical tables of the detailed truck- 
ing-activity measures for 1976. Section II covers the forecast of 
trucking activities for 1980, 1985, and 1990 and includes an extensive 
explanation of the procedures employed in the derivation. Section 
III develops the detailed truck fuel economy estimates and presents 
the baseline forecast of fuel consumption. 


49000 Energy consumption and conservation in the United States. 

Rothberg, J.E. (Univ. of Washington, Seattle). eo of In 

- ts of energy conversion. Blair, I.M.; Jones, D.; Van Horn, 
. (eds.). Elmsford, a Pergamon Press| Inc. (1976). 

In many areas 0 f significant energy consum; = the potential 
savings on each consuming unit are quite large. most important 
examples are space heating, automobile use, and industrial low- 
temperature heat and utilities. These three categories together ac- 
count for nearly 60 percent of total U.S. consumption of energy, so 
- tential savings are enormous. A deterrent is that in only a very 

1 fraction of the houses, automobiles, and factories will conser- 
“aie measures be implemented, at least within the next few years; 
reasons for this are discussed. Proposed energy conservation mea- 
sures aimed at making the U.S. invulnerable to import disruptions by 
1985 include eutablidennent of fuel economy measures; establishing a 
National Mandatory Thermal Efficiency Standards for Buildings; 
passing the Winterization Assistance Act (1975); and adopting a 
Residential Conservation Tax Credit. 36 references. (MCW) 


49001 Domestic energy use and energy conservation in buildings. 
Leach, S.J. pp 137-140 of In AT te of energy conversion. Blair, 
I.M.; Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1976). 

Some main conclusions are presented for (1) energy consump- 
tion, and (2) energy conservation economics for combined heat and 
ee er, for heat pumps, for thermal insulation, and for fuel choices. 

ese conclusions were drawn from a ro of Building Research 
Establishment, “Energy Conservation: A Study of Consumption in 
Buildings and Possible Means of Saving Energy in Housing.” The 
report also considers the situation for individual householders with 
pa questions for the owner-occupier. (MCW) 


Thermodynamics and energy. Kurti, N. (Oxford Univ.). 

PP aT 184 of In a of energy conversion. Blair, I.M.; Jones, 

D.; Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1976). 

The three laws of thermod are reviewed; the author 

reminds that the third law is not relevant to energy questions. 
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Thermodynamics as applied to house heating is discussed, i.e., 
chemical energy of the fuels converted into heat irreversibly by 
combustion or by a pump run by a heat engine. Then, internal 
energy versus free energy is discussed. In sum, odynamics tells 
what maximum 'y may be realized under ideal conditions in 
any particular energy conversion. (MCW) 


49003 Energy consumption and economic well-being. Linden, 
H.R. (Inst. of Gas Tech., Chicago). pp ae Paper IGU/T1-76 of In 
on world gas conference . London; International Gas Union 

From 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

See CONF-76068 1—. 

The historical role of energy use in the social and economic 
progress of mankind is reviewed and related to current energy 
policy issues. The conflicting aims of energy conservation and of 
economic growth are analyzed in some detail with icular refer- 
ence to the developments following the 1973-74 oil embargo and 
precipitous increase in world oil prices. The growing importance of 
ee ee ee Saree ae 
difficulties encountered when ay fern A can eh longer meet growing 
demand and decisions have to ternate means of 
supplementation. In this regard, the issue of the relative economics 
of electric energy supply and the direct use of hydrocarbon fuels 
from either petroleum or synthetic sources is considered. 


49004 Biggest U.S. energy users listed by Federal agency. Mc- 
om” P.; Savitsky, G.S. Energy User News; 2: No. 16, 1, 4-5(25 Apr 


A listing of the top users in the ten most energy-intensive 
industries was released by the Federal Energy Administration. 
Under a 1975 law the agency is to identify firms that use over one 
trillion Btus a year and rank in the top 50 firms of the industry; these 
firms must then report to FEA on voluntary conservation measures; 
a total of 474 that must report were identified. The compilation was 
based on information supplied largely by the industries for 1975 
energy use. The 10 industries are: chemical and allied products (28 
firms), primary metals (33 firms), food and kindred products (20), 
transportation equipment (37), petroleum and coal products (29), 
paper and allied products (26), stone, clay, and glass (32), machinery, 
except electrical (35), textile mill products (22) and fabricated metal 
products (34). A chart lists each firm's name, the number of Btus 
a ee ee eae et S pees 
electricity. (DCK) 


use model sensitive to demographic, 
—— factors. Hirst, E.; Lin, W.; Cope, J. (Oak 
oh National Lab., TN). Q. Rev. Econ. Bus.; i7: No. 2, 7-22(Sum 


This article describes the structure, inputs, and results ob- 
tained with a detailed model that simulates residential energy use 
from 1970 through 2000. ee eee eae ene Ste ween 
=> hon tool wath which to evaluate energy conservation policies, 

grams, and technological improvements with respect to their 
impacts 0 on household energy use over time. The present model 
ers from usual econometric models in that it is explicitly sensitive 
to changes in the technologies that affect residential energy use 
(equi it efficiencies and thermal integrities of residential struc- 
pane 4 These technological factors are embedded in an analytical 
framework that is sensitive to demographic changes (household 
formation and housing choices) and economic changes (fuel prices 
and income). This version of the model deals with energy use at the 
national level for four fuels, six end uses, and three housing woe. 
Household energy use (for each fuel, end use, housing type, and 
year) is computed as the product of several determining factors. 
These factors and their derivations are described. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 47349, 47902, 48983, 48992, 49062 


49006 oa Canada’s renewable energy resources: an 
assessment of potential. Middleton, P.; Argue, R.; Argue, R.; Burrell, 
T.; Hathaway, G. (Middleton Associates, Toronto, Ontario 
(Canada)). Apr 1976. 528p. Dep. NTIS (US Sales Only), PC A23/ 


A Rising costs of conventional, frontier, and nuclear a 
production and the prospect of future shortages have prom 
re of interest in alternative, renewable energy techno! 

ly constitutes a on & doin wie 
sources, technologies, aes ow. te i in 
Canada and when and under w conditions they might be techni- 
> se cocenaiely lie. Cage couee of sinveuite 
energy (solar radiation, wind, and biomass), as well as waves, 
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thermal gradients and, sensible heat omy are reviewed to estab- 
lish, in general terms, their the Canadian context. 
Next, the technical characteristics, p Ady costs, impacts, and 
state of the art of sixteen or conversion technologies are 
presented as an information base upon which to build an assessment 
of potential. A method of comparing the life cost of a renewable 
energy po tnd to that of the likely conventional alternative is pro- 
posed and applied in cases where adequate technical and economic 
data are al le. A variety of different economic assumptions are 
also outlined under which the renewable systems would be cost 
—_- This costing methodology is applied in detail to four 
Case Studies: solar space and water heating—residential; photovol- 
taics—residential; wind generator—200 kW; and anaerobic 
of livestock wastes. Finally, the potential for renewable energy 
approaches in Canada is explored and evaluated from three perspec- 
tives: technical viability, economic viability, and implementation. 


49007 Energy and the rural sector in Papua New Guinea. Wood- 
ward, J.L. ua New Guinea Univ. of Tech., Lae). N.Z. Eng.; 32: 
No. 3, 62-66(15 Mar 1977). 

Caney ina Sepenes Ore ond ot 0 tow enn been a> 
to have a significant effect in Papua, New Guinea. Appropriate 
application of energy at an intermediate-technology level would 
involve local residents in the construction and operation of solar and 
wind systems, inexpensive water systems, and a waste-fueled power 
system. The n's primary resource, manpower, must be utilized 
to overcome the disadvantages of poverty and a difficult terrain. 
Wood is the principal fuel and is burned directly as well as convert- 
ed to producer gas. A review of the village's resources and potential 
od development concludes that medium-scale projects are feasible if 

ed tas ple are given guidance to help them develop technical and 
ical competence. 7 references. (DCK) 


49008 Economics of alternative energy sources. Ryle, M. (Cav- 
endish Lab., Cambridge, Eng.). Nature (London); 267: No. 5607, 111- 
117(12 May 1977). 

An important part of the oil and natural gas consumed at 
oe S See 2 ee Oe Oe See Se ee 
which shows large diurnal, day-to-day, annual fluctuations. The 
replacement of this energy by nuclear-generated electricity, as at 
present envisaged, would require the construction of some 250 GW 
of additional capacity by the end of the century, a program which 
does not seem feasible. By incorporating relatively cheap, short-term 
storage in the form of low-grade heat, the generating capacity 
required to fulfil peak demand could be reduced by more than 50%. 
As soon as such storage is provided, however, other sources of 
energy become viable and attractive alternatives, and the UK is well 
situated to make use of wind, wave, and tidal power. It seems likely 
that the value of North Sea oil/gas reserves as feedstock to the 
chemical industry will rise sufficiently to make an early reduction in 
their consumption as fuel of great economic importance. 29 refer- 
ences. 


SOLAR 


REFER ALSO TO CITATION(S) 47651, 47892, 47894, 47895, 
47897, 47898, 47899, 47900, 47901, 47903, 47904, 47929, 47930, 
47932, 47933, 47957, 47964, 47980, 47982, 48043, 48044, 48046, 
48047, 48048, 48049, 48051, 48058, 48062, 48063, 48064, 48065, 
48066, 48068, 48069, 48072, 48086, 48097, 48176, 48898, 49006, 49019 


49009 (CONF-760522—, pp 121- 4 Solar energy potential in 
Pennsylvania. Bostic, C.E. Jr. 25 May 197 
From Symposium on solar energy in Pittsbur; Seago 
Pennsylvania, a er States of ey (USA) “May 1976). 
In Solar energy in Pittsburgh: a look at reality and prospects. 
The need and desirability of utilizing the solar energy tech- 
nology in the state of Pennsylvania are addressed. Plans for develop- 
ing solar energy in the state are discussed. (WHK) 


49010 (PB—262646) A location-matrix plan for the residential 
solar heating and cooling demonstration program. Volume II. Proce- 
dures and appendices. (Little (Arthur D.), Inc., Cambridge, Mass. 
(USA)). May 1976. Contract HUD-H-2350. 292p. (ADL-C—785384- 
Vol-2). NTIS, PC Al13/MF AOl. 
See also Volume 1, PB—253784. 
This report provides a detailed plan for the experimental 
portion of the residential solar and cooling demonstration 
to be conducted by HUD. i i 


sdsaae 
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49011 (PB—262791) Project-scale analysis for the residential 
solar heating and cooling demonstration program. (Little (Arthur D.), 
Inc., Cambridge, Mass. (USA)). May 1976. Contract HUD-H-2350. 
64p. (ADL-C-78534-PSA). NTIS, PC A04/MF AO1. 

See also report dated May 1976, PB—253784. 

This report assesses the number of housing units needed in the 
HUD Residential Solar Heating and Cooling Demonstration Pro- 
gram to stimulate the market for solar-energy systems. The report 
determines the free-market effect of solar-energy demonstrations in 
100 geographic areas throughout the United States. 


49012 (PB—262841) Solar energy government buildings program 
policy and tation plan. (Mitre Corp., McLean, Va. (USA)). 
yA, 1977. Contract FEA-CR-05-60704-00. 232p. NTIS, PC All/MF 

The Solar Energy Government Buildings Program (SEGBP) 
is defined as a five-year, planned program of accelerated procure- 
ment and installation of solar water and space heating systems in 
Federal buildings, using technically proven equipment. Its primary 
purpose is to help stimulate the growth and improved efficiency of 
the solar heating industry and thereby to reduce the cost and 
improve the availability of solar systems to the public at large, 
leading to increased savings of fossil fuel throughout the nation. This 
Policy and Implementation Plan is designed to present the costs and 
benefits of several feasible scales of implementation of such a pro- 
gram to support the decision as to whether the Program should be 
implemented, and if so, at what level. It also presents several 
alternative administrative arrangements for implementing the Pro- 
gram if approved. 


49013 Solar energy. Brinkworth, B.J. (University Coll., Cardiff, 
Wales). pp 431-448 of In Aspects of med conversion. Blair, LM.; 
Jones, B.D.; Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1976). 

In assessin, ible energy source, it must first be estab- 
lished that it is o A cient magnitude to contribute significantly to 
meeting demands and that the technology for its exploitation exists 
or can be foreseen. Then, its economics must be in relation 
to other contending sources at the time of its introduction. This 
presentation is about the direct use of solar energy under the 
following subjects: solar radiation, collection of solar energy, ther- 
mal uses, thermodynamic conversion, conversion to electricity, and 
photochemistry and photobiology. 27 references. ese 


49014 Solar energy and urban wartman, R.K. 
(Univ. of Western Ontario, London). RP ae 16 f In Sharing the 
Sun: solar technolo y in the seventies. Volume 9. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

The influence of — on urban settlement patterns in the 
past is reviewed. Then possible patterns in the future as society turns 
towards solar energy as a major energy source are suggested. 


49015 Technical and socio-economic aspects of solar energy and 
rural development in developing countries. Ramakumar, R. (Oklaho- 
ma State Univ., Stillwater). pp 162-176 of In Sharing the Sun: solar 
technology in the seventies. Volume 9. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

In developing countries, the losing race between demography 
and development is resulting in the emergence of the dual economy. 
Unless checked, this will lead to social and political tensions with 
global consequences. A healthy and dynamic rural growth is neces- 
sary to correct this situation. Energy can play a vital role in this 

process. A step-by-step approach is presented for the adoption of 
fechnolog desi to exploit pt a (solar) energy sources at 
level. It is centered around the establishment of rural 
se centers to improve the basic living environment. In due 
course, the role of these centers is to be expanded to encompass 
agricultural and small-scale industrial activities. The technical and 
socio-economic aspects of the step-by-step introduction of solar 
energy systems in rural areas in developing countries are disc 


49016 Report on United States international cooperation in 

energy technology development. Herwig, L.O.; Yim, H.C. — 
Research and Development Administration, Washington, DC). pp 
213-228 of In S) the Sun: solar technology in the seventies. 
Volume 9. Boeer, . (ed.). Cape Canaveral, FL; American Sec- 
tion of the In’ ‘Solar ee Society (1976). 
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From Joint conference of the American 
national Solar Energy Society and The Solar Society of 
Canada, Inc.; Winni Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P9. 

International cooperation between the U.S. solar y~ $= pro- 

and those of other countries is currently active 
oe Saaeere ang Gane f eae oy a 
agreements fe) ty Present major 
criteria for U. S. im Svebvenast in international is to devel- 
op interchanges that have approximately — ts peo _— 
ly upon technical exchange balance among 
tries. Because the U.S. nom he poten «Lor large compare fo 
all other national solar programs and is heavily oriented 
ing domestic solar energy alternatives as soon as practical, its pro- 
gram resources in staff and travel budget for international coopera- 
tion are effectively limited under the mutual-benefits criteria to 
modest efforts on a limited set of cooperative interactions. As the 
criteria for cooperation can be broadened and more program re- 
sources can be applied, the international yA viable US. st 
technologies can be developed more poo an A viable U.S. 
energy industry will, on the longer term, become a cornerstone f for 
effective international cooperation, ly in interactions with 


of the Inter- 


particularly 
the less-developed countries, which may not iove substantial capa- 
demonstration of solar sys- 


bilities for research, development, and 
tems for their special needs. 


49017 Summary of the role of 

development of the Federal Solar Energy F 

(Energy Research and Development 

DC). pp 188-210 of In S the si 

seventies. Volume 1. Boeer, K. (ed). 

can Section of the International Solar Energy Society (1 

From Joint conference of the American 
national Solar Energy Society and The Solar 

%. eee amma ug 1976). 

The projects that have guided the growing Federal efforts to 
develop solar energy technologies are summarized. Planning and 
analysis include studies involving mission analysis, comparative 
system evaluation, application selection, preliminary system design, 
and engineering and economic evaluation. As p 
has evolved and expanded over the past three to five years, 
reults of the — studies have influenced direction, content, 
schedule, and goals of the Federal solar energy program. Planning 
projects are reviewed in each of a large number of important 
subprogram areas of solar technology research, development, and 
demonstration. References to the results of these planning studies are 
given as they are now available. 


49018 Clothing plant processes to run on solar. yun 197: 
Mendenhall, T. Energy User News; 2: No. 17, 1, 2 Poe 

A knitwear plant to be built at Shenandoah, G. is sc ued 
to become the nation’s first factory to 
steam, heating, and cooling from so! 
operating by 1981, the plant will provide all ste 4 r) percent of the 
cooling, and 80 percent of the heating requirements; cost is estimated 
at $10 million to $16 million. Solar collectors, operated by the 
Georgia Power Company, will cover five acres. Conventional elec- 
tricity will be supplied as a backup. The factory will pay ERDA wd 
the solar power at rates equal to those of Georgia gs The 
will be expandable to a project five times as lar, 
bermed eight feet and the roof cover will be poli bor dr oda 
Inside temperatures will have zone controls. Energy savings in 
heating and cooling bills are expected to be up to $3 per sq uare foot 
each year. ERDA participation will end in 1983, when an owner- 
ship is expected to shift to the ee Power Company. The 
German-owned factory was attracted to Georgia because of business 
incentives rather than the opportunity for a solar system. This 
represents ERDA’s second solar demonstration project, with a third 
planned to show cost effectiveness and reliability. (DCK) 


— ong wer, 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 48176, 48248 


49019 i ey pp 207-223) Low-temperature heat utiliza- 
tion program. Apr 1977 

In Energy Division annual progress report for period ending 
September 30, 1976. 


The work of the Low-Temperature Heat Utilization Pro, 
solar Samay euplaatoms, The guascal chdeutiee <f ten aaa pals 
solar energy applications. jective o - 
related studies ts to develop commercially useful technical and cost 
information on components and systems for conv: heat from 
geothermal sources to useful work. This work consists of both 
analytical and experimental activities currently concentrated on de- 
veloping improved heat transfer surfaces for condensers in Rankine 
or supercritical conversion cycles using fluorocarbons as working 
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fluids. This work is a collaborative effort between the ineering 
Division and the Engineering Techno Division at O . Solar 
energy activities are associated with ERDA Ocean Thermal 


concept. This heat exchanger application, although essentially free 
stresses, is subject to the uncertainties of biofouling and 
corrosion and to the many problems encountered with equipment 
much larger than has ever before been designed for or ted at 
very low temperature differences. Both the geothermal and the solar 
are concerned with the development of advanced-design 
ogee for use in low-temperature energy conversion 
cyc 


49020 Geothermal energy. Oxburgh, E.R. (Univ. of Oxford). BP 
385-403 of In Aspects of energy conversion. Blair, I.M.; Jones, B. 
Van Horn, A.J. (eds.). ‘ord, NY; Pergamon Press Inc. (1976). 
The main features of geothermal power are reviewed and its 
ee future development and limitations are discussed. The distri- 
ution of active geothermal areas is described and then the methods 
to capture the heat are discussed. Practical difficulties do exist: the 
geothermal fluid is often highly chemically corrosive; because the 
useful rate of heat extraction from a geothermal field is in nearly all 
cases much higher than the rate of conduction into the field from the 
underlying rocks, the mean temperature of a field is likely to fall 
during exploitation; geothermal power has to be used where it is 
found; and disposal of high ae a waters a cause an environ- 
mental problem. At present makes a very small, 
but locally important, contribution to Ce apogee energy uirements. 
Environmentally, it AS en the least objectionable form of 
power generation available at present with the exception of hydro- 
electric methods. Although geothermal exploration of Britain is at a 
fairly early stage, all the signs indicate that the only resources 
available are likely to be low-enthalpy, relatively pure waters. These 
om locally offer the ibility of very inexpensive agricultural or 
domestic heating. (cw) 


OTHER 


REFER ALSO TO CITATION(S) 47876, 47886, 47966, 48268, 
48270, 48271, 48272, 48276, 49119, 49124 


49021 Atmosphere and the oceans as energy sources. Swift- 
Ese), D.T. (Central Electricity Generating Board, Southampton, 

Fagg meow of In of energy conversion. Blair, I.M.; 
_ oetisto. .; Van Horn, A.J. (eds.). Elmsford, NY; Pergamon Press 


In considering the atmosphere and the oceans as energy 
sources, the four main contenders are wind power, wave power, 
tidal power, and power from ocean thermal gradients. Gl avail- 
ability 7 i the development of these power sources is reviewed, and 


some problems dealing with the power systems are 
canmnined’ 17 reftececes, (MCW) “as 
49022 Update on alternative energy sources: technology and 


plications for Minnesota. Conference summary. Minneapolis; 
sota Energy Agency (1976). 59p. (CONF-7604133—(Summ.)). 
From Alternative energy sources conference; Bloomington, 
Minnesota, United States of America (USA) (27 Apr 1976). 
Following the opening pas See by John P. Millhone 
examining Minnesota's energy future, 19 papers are presented on 
possible alternative energy source—solar and wind energy, peat, 
animal wastes and agricultural residues, forest products and solid 
wastes. Nine on Conservation of Energy, Using Waste heat, 
Side Effects of New Energy Sources, and uclear Energy and 
Energy from 8 complete the tations. Additional remarks 
by William S , Willard unger, Winston Borden, and 
Donald E. Anderson on Minnesota's Energy Future and Concl 
Remarks by Perry L. Blackshear, Jr. close the conference. (M 


Minne. 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 48863 


MHD GENERATORS 


49023 (CONF-761015—) Third US—USSR i - 
wer me 


al ionlemet Adebinmin Weliaee ie dl 
5320p. Dep sad Development Admin 
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From 3. US/USSR colloquium on magnetohydrodynamics 
power generation; Moscow, Union of Soviet Socialist Republics 
fUSSR)¢ (Oct 1976). 
Separate abstracts were prepared for the 21 papers presented. 
(WHK) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 48187 


49024 (CONF-761015—, pp 3-25) Design considerations for a 
coal-fired 2000 MW(th) open cycle MHD/steam baseload 
Jackson, W.D. (Energy Research and Development Administration, 
pe aig DC); Shanklin, R.V. III; Sluyter, M.M.; Cutting, J.C.; 
Schnorr, R.F.; Updike, W.A.; Maxwell, C.D.; Lawit, R.L.; toudt, 
R.A. 1976. 
From 3. US/USSR colloquium on drodynamics 

power generation; Moscow, Union of Soviet Tit’ Socialist Republics 
fu SSR) (Oct 1976). 

In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

A detailed reference design for a coal-fired open cycle 
MHD/steam binary cycle powerplant is being developed under 
sponsorship of the United States Energy Research and Development 
Administration. The design effort is to be carried beyond the con- 
ceptual ee oe stages so that hardware procurement s; 
cation actually could be written. The conceptual basis for the 
the envelope of economic and engineering constraints within which 
plant optimization has been carried out, and selected critical — 

roblems related to the use of coal as a fuel are described. The well- 
Cows fact that coal pro; determine plant configuration is 
illustrated with four typical U.S. coals. It is shown that for certain 
coals, fuel ——— including washing and/or drying promises 
significant benefits. Some of the candidate om for seed regen- 
eration are also analyzed, and the tradeoffs between coal preprocess- 
ing and seed regeneration schemes for sulfur removal are discussed. 


49025 (CONF-761015—, pp 27-51) Design considerations for the 
first commercial scale MHD generator unit. Kirillin, V.A.; Sheindlin, 
A.E.; Pischikov, S.I.; Shumiatskii, B. Ya.; wegen herve hes ae 

From 3. US/USSR colloquium on magneto 

power generation; Moscow, Union of Soviet Socialist ‘Republics Republics 
fUSSR) (Oct 1976). 

In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

Considerations in the design of a first-generation gas- or oil- 
burning MHD power plant with a combined steam turbine and 
which also provides hot water for cities are discussed. The selection 
of the type, location, and fuel; MHD generator parameters and 
thermal loop; combustion chamber, channel, and magnet system; and 
the thei ‘efficiency of the MHD unit are considered. (WHK) 


49026 (CONF-761015—, pp 53-74) Summary of the ECAS 
MHD power plant results. Seikel, G.R. (National Aeronautics and 
Space Administration, Cleveland); Harris, L.P. 1976. 

From 3. US/USSR colloquium on magnetohydrodynamics 
power generation; Moscow, Union of Soviet Socialist Republics 
(USSR) (Oct 1976). 

In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

The interagency-funded, NASA-coordinated Ener, ner BY Conver- 
sion Alternatives Study (ECAS) has studied the potential of various 
concepts for advanced power plants using coal and coal-derived 
fuel. incl studies were conducted through prime contracts with 
the General Electric Company and the Westinghouse Electric Cor- 
poration. In Task | performance, i plant cost, and cost of 
electricity (COE) for ten types lants including open-cycle, 
closed-cycle inert-gas, and liquid-metal MHD were analyzed para- 
metrically. Estimates were further refined for an open-cycle MHD 
plant in Task 2 in which a total of 11 ——- power plants were 

one of which was an ———— HD ede ape Performance 
and COE for MHD systems are summarized herein along with the 
conceptual open-cycle MHD plant design. The results show that 
open-cycle coal-fired recu ee -preheated MHD systems have 
potentially one of the est coal-pile-to-bus-bar efficiencies (48.3 
percent, Task 2) and also one of the lowest COE systems studied. 
Closed-cycle, inert- ry systems may have the potential to h 
the efficienc E of open-cycle MHD. The 1200 to 1500 F 
liquid-metal St comnep alot Us uisagpar vs aon te 
tial of exceeding the efficiency or competing with the E of 
advanced steam plants. 


49027 mg 761015—, pp 75-95) Results of experiments at 
U-25. Pischikov, S.L; D.S.; Pashkov, S.A. 1976. 
—_ 3. —— Saeeion on magnetohydrodynamics 
generation; Moscow, Union of Soviet Socialist Republics 
SSR) (Oct 1976). 





OCT. 31, 1977 


_In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

The modernization and rebuilding of the U-25 facility which 
have been conducted since the beginning of 1975 to achieve integrat- 
ed operation are described. Research and development effort has 
been directed at the ae th ae tan (1) the possibility of in- 


oni. facility parameters; the high power 1D channel with 
thi y insulated wall and the duration channels "R" and “RM”; 
(3) the improvement of quality and methods of monitoring the 
electrical insulation of the MHD unit; (4) the optimization of com- 
bustion in the KS-3 type combustor; (5) the optimization of quantity, 
condition, location of injection and efficiency of various seeds; (6) 
the possibility of recirculating seed with minimal losses; and (7) the 
stabilty of steam generator operation and the method of cleaning its 
convective heating surfaces from seed deposits. 


49028 (TID—27150) CDIF-MHD generator system conceptual 
design. Final report. Section I. Burton, T.; Coppa, A.; DeDominicis, 
D.; Dellinger, T.; Marston, C.; Rogers, D.; Noone, M. (General 
Electric Co., Philadelphia, Pa. (USA). S Div.). 28 Dec 1976. 
oe W-31-109-ENG-38;SUB-31-109-38-3638. 268p. Dep. NTIS 


The work performed by the General Electric Company, 
Space Sciences Laboratory on the CDIF-MHD generator system 
conceptual design for Argonne National Laboratory is summarized. 
The nozzle design, generator design calculations, electrode 
system design, diffuser/dissipator, and inversion and electrode con- 
trol system are described in detail. The generator chosen is a linear, 
segmented electrode, Faraday channel with rectangular cross sec- 
tion. It was designed for subsonic operation with coal combustion 
products at mass flow rates up to 11.3 kg/sec. An array of water 
cooled copper, split window frames is used to support insulator and 
electrode ceramic walls. The entire assembly is encased in a fiberg- 
lass shell. The overall | of the CDIF-MHD generator system is 
approximately 55 feet. The appendix includes sections on a coal 
combustion equilibrium computer code; calculation of stoichiometric 
mixture ratios; MHD channel flow theory; preliminary MHD gener- 
ator sizing; nozzle design calculations; generator heating and cool- 
ing; electrode system heat transfer model; thermal stresses and 
deflection in the electrode element; area ratios for diffuser/dissipa- 
tor; dissipator thermal/mechanical calculations; and analysis of the 
pressure shell. (WHK) 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 49043 


49029 (CONF-761015—, pp 145-191) Report on Mark VI 100 
hour duration test and other recent ex ts. Petty, S.W.; Solbes, 
A.; Enos, G.R.; Morenski, J.P. (Avco Everett Research Lab., Inc., 
Everett, MA). 1976. 

From 3. US/USSR colloquium on magnetohydrodynamics 
power generation; Moscow, Union of Soviet Socialist Republics 
aes (Oct “iy 

n Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

Experimental operations during 1976 with the Avco Mark VI 
MHD generator are described and discussed. Emphasis is placed on 
the results of a 100 hour continuous duration test with a diagonally 
connected channel — current control devices in the segmented 
frames. The philosophy of segmentation to limit fault power and to 
provide a means to control electrical nonuniformities is presented. 
Channel construction details gee be ign and operation of | 
covered metal electrodes are described. Plans for new peg w 
designs and V shaped electrodes to be incorporated in a Mark VI D 
channel are also given. Latest test results in which the Mark VI C 
channel is loaded as an ideal Faraday are summarized and compared 
with its diagonally connected operation. 


49030 (CONF-761015—, pp 193-220) MIT disk generator with 
swirl. Loubsky, W.J.; Lytle, J.K.; Louis, J.F. (Massachusetts Inst. of 
Tech., a 1976. 

From 3. US/USSR colloquium on magneto! ro Sees 
power generation; Moscow, Union of Soviet Socialist Republics 
(USSR) (Oct 1976). 

n Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

The advantages of the disk geometry over more conventional 
linear generators are numerous. Serious plasma and material limita- 
tions associated with the multiple electrodes of linear devices are 
eliminated. Since the disk is made of only two an walls, 
higher electric fields can be sustained, and greater power densities 
can be achieved relative to the linear counterpart. Moreover, the 
symmetry of the disk geometry affords simplicity of channel and 
superconducting magnet design. When operating in the radial flow 
mode, the disk is a pure -effect device. However, it has been 
demonstrated ically that a combination of radial flow with 
inlet swirl opposing the azimuthal Lorentz force can substantially 
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increase the disk’s turbine and electrical efficiency. At Hall coeffi- 
cients lower than five, the disk r with swirl is expected to 
have better performance than radial (Hall) configuration. The 
configuration is the circular (electrodeless) equivalent of a diagonal- 
ly-connected Faraday generator. The formance and efficiency of 
a small disk generator with 45° inlet swirl are presented. Electrical 
— — properties measured in the generator plasma are 


49031 (CONF-761015—, pp 221-238) Power generation experi- 
ments with a large disk channel. Klepeis, J.; Hruby, V. (Avco Everett 
Research Lab., Inc., Everett, MA). 1976. 

From 3. US/USSR colloquium on magnetohydrodynamics 
wer generation; Moscow, Union of Soviet ialist Republics 
SSR) (Oct 1976). 

In Third US—USSR colloquium on 

electrical power generation. 

Experiments with a large shock tube disk using noble or 
molecular gases as the channel working fluid are descri In 
argon, shock heated to 4000°K, the maximum power generated with 
= radial flow was 11.6 megawatts at 16.6% enthalpy extraction 
or a magnetic field of only one Tesla; the co: isentropic 
efficiency for the channel was roximately as determined 
with the aid of total pressure p The aforementioned result, 
which can be applied to both open and closed cycle application of 
the disk, represents at least a factor of two improvement in = 
mance compared to earlier small-scale disk experiments. Mo 
gas experiments have also been initiated using pure nitrogen and 
mixtures of nitrogen and carbon dioxide at flow conditions appropri: 
ate to an open cycle disk. To date, an effective Hall parameter of 4.5 
has been achieved; peak output power has been about 2.5 MW 
corresponding to 6% enthalpy extraction. Experiments to date have 
been with pure radial flow. Subsequent work will incorporate inlet 
pres in order that comparison with the radial flow case can be 

e. 





1. A. A 
yhydrody 





i” 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 47840 


49032 (CONF-761015—, pp 241-260) Technology base for large 
MHD superconducting magnets. Montgomery, D.B.; Williams, J.E.C. 
(Massachusetts Inst. of Tech., Cambridge). 1976. 

From 3. US/USSR colloquium on magnetohydrodynamics 
power generation; Moscow, Union of Soviet Social ist Republics 
(USSR) (Oct 1976). 

In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

Experience over the last decade with large wa pees 4 
magnets and MHD magnets in particular is examined to determine 
what further development is necessary to allow construction a 
decade hence of base-load scale MHD magnets. Preliminary con- 
cepts for large MHD magnets are discussed to identify specific 
priority areas for development. A program for development is 
presented in terms of (1) Reference eg m (2) Supportive Re- 
search; (3) Analytical Tools; (4) Large Winding Technology; (5) 
Staged construction of magnets utilizing large magnet concepts. 


49033 (CONF-761015—, pp 283-310) Superconducting magnet 
for experimental MHD generator. Volkov, Yu.M.; Keilin, V.E.; 
Klimenko, E. Yu. (Inst. of Atomic Energy, Moscow). 1976. 

From 3. US/USSR colloquium on magnetohydrodynamics 

wer generation; Moscow, Union of Soviet Socialist Republics 
fUSSR) (Oct 1976). 

In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

A oe magnet system for a research MHD gen- 
erator was designed in 1972 at the Kurchatov Institute for Nuclear 
Power. The magnet system was planned to generate a magnetic field 
of up to B = 51 in an MHD generator channel having dimensions of 
110 x 300 x 500 mm with nonuniformity not exceeding +-10%. One 
of the requirements was free access to the electrode zone of the 
MHD ‘channel and the capability to es current extracting 
components, diagnostic sensors, cables, and optical observation 
equipment. In order to meet these criteria, the et system was 
constructed in the form of two cylindrical Helmholtz coils. The 
design of the superconducting magnet system is described, and the 
results of the calculations are presented. 


49034 (CONF-761015—, P 311-340) US SCMS dipole magnet 
system for the bypass loop of U-25 MHD facility. Niemann, R.C.; 
Wang, S.T.; Pelczarski, W.J. (Argonne National Lab., IL). 1976. 
From 3. US/USSR colloquium on magnetohydrodynamics 
wer generation; Moscow, Union of Soviet Socialist Republics 
SSR) (Oct 1976). 
In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 
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The Argonne National Laboratory is responsible to 
and ae rays y ly magnet system for use in 
bypass loop of the U-25 facility in Moscow. The system 

consists of es and its cryostat, a helium refrigerator/liquefi- 

er or teellty, associated and stoi apparatus, a 
supply, necessary vacuum and gas ing systems and 
integrated control system. Presented in detail are the system 
parameters. Reviewed are the geometry, stability criteria, 
cryostat thermal and mechanical » cryogenic system param- 
eters, and controls. The effects on subility of conductor surface 
covering, — height, and orientation are summarized. 
The method of fi ting conductor splice joints by the use of 
usmle welling tubahees Gaasek Details of the diagnostic 
instrumentation system which permits dynamic monitoring of the 
magnet’s thermal parameters, structural forces and com t accel- 
erations during system cool down and with the channel in 
operation are included. 
49035 (CONF-761015—, pp te Spinel electrode module. 
Bowen, H.K.; Mason, T.O.; Pober, R.L.; Yoshimura, M.; Pollak, T. 
(Massachusetts Inst. of Tech., Cambridge). 1976. 

From 3. — colioguium on hydrod 
power generation; Moscow, Union o 
(USSR) (Oct 1976). 


In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

Based on the desirable and the required properties of materi- 
als for MHD electrodes, insulators and current-leadouts, the spinel 
electrode module has been designed and developed for coal-fired 
MHD generators; but it also has potential in clean-fired systems. The 
module consists of: an electrode based on FeAl:O,--FesO, but may 
contain other dopants, e.g., CrzO; or MgO; aluminum oxide as the 
insulator although MgO or MgAl,O, may also be used; and the 
current leadout is an iron based material, e.g., stainless steel. The 
important physical property data of this module are being measured 
and are reported briefly. In addition the experience gathered on the 
fabrication and testing of the modules under simulated MHD condi- 
tions is reported. The close coupling of laboratory measurements to 
experience under MHD conditions allowed improvement of the 
design and construction of the module. 


49036 (CONF-761015—, pp 357-377) Studies on zirconia—ceria 
base ceramic for MHD ant Telegin, G.P.; Romanov, 
A.L; Akopov, F.A. 1976. 

From 3. US/USSR colloquium on magnetohydrodynamics 
wer generation; Moscow, Union of Soviet Socialist Republics 
SSR) (Oct 1976). 

In Third US—USSR colloquium on magnetohydrodynamic 

electrical power generation. 

An examination of materials suitable for electrodes of open 
cycle MHD generators shows that stabilized zirconia base ceramics 
may be li among them. However, the ionic conductivity of the 

majority of zirconia solid solutions narrows down the e of 
potentially suitable compositions. Both in the U.S. and the U.S.S.R. 
research and development of the properties of electrode materials 
based on zirconiz-ceria systems is being conducted. The results 
obtained are examined. 


— (CONF-761015—, pp 379-403) ay of MHD chan- 
nel materials under coal-fired conditions. Rossing, B.R.; Dilmore, 
J.A.; Smith, H.D.; Schneider, S.; Cadoff, oo Young, W.E. (Wes- 
Research Labs., Pittsburgh). 1976. 
From 3. US/USSR colloquium on magneto 
generation; Moscow, Union of Soviet ist : eee 
fuss SSR) (Oct 1976). 


In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

The use of coal as fuel and the resulting presence of slag 
condensates in the MHD channel require a re-evaluation of the 
pe wal Re hE EEN The 
experimental methodology at Westinghouse to evaluate refrac- 
tory materials for the coal-fired MHD channel are presented, and 
results from these experiments are discussed. A quantitative assess- 
ment of the durability of refractory materials in yo is 
critical to the identification of promising electrode and insulator 
materials. The durability or corrosion resistance of refractory materi 
als is measured in static laboratory tests, in a small d ic test 
apparatus and in a 4 MW (thermal) MHD generator. experi- 
ments conducted in the latter two ee eee Sn Soeag of 
coal with 10% of the ash passing through the generator. Tests of up 
to 40 hours duration and wall temperatures up to 2000°C have been 
realized in these facilities. At temperatures above 1500°C a continu- 
ous or protective slag layer does not exist. Both oxidation and 
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and 
Keler, — K. seg of Silicate Chemistry, Leningrad). O16 
. US/USSR colloquium on magnetohydrodynamics 
we hoon ; Moscow, Union of Soviet Socialist Republics 
(USSR) van 1976). 


US—USSR colloquium on magnetohydrodynamic 
uta oe generation. 

The physical and chemical basis for developing oxide elec- 
trode materials for open-cycle MHD generators are examined. The 
properties of various double and triple solid solutions based on 
zirconia are examined; their suitability for the operating conditions 
of an MHD facility is characterized. A brief characterization is 

resented of the proposed ceramic materials for taking off current 
m zirconia electrodes at 1500° and transmi it to metal lea- 
douts. The development of fabrication technology for the electrodes 
based on the Institute of Silicate Chemistry p and electrode 
tests in the experimental MHD facilities, U-O2 and U-25, were 
carried out by the Institute for High Temperatures. 


49039 (CONF-761015—, pp 413-431) Research and development 
of refractory materials for the MHD generator channel. Telegin, 
G.P.; —_—" A.L,; Spiridonov, E.G.; Gokhshtein, Ya.P.; Akopov, 
F.A. 1 
From 3. US/USSR colloquium on magnetohydrodynamics 
er generation; Moscow, Union of Soviet Socialist Republics 
(USSR) ( (Oct 1976). 


US—USSR colloquium on 
outa power generation. 

The most significant efficiency in an MHD generator can be 
obtained when the temperature of the channel wall is at the highest 
possible level. Naturally, an effort is made to bring the wall tempera- 
ture as close as possible to the temperature of the plasma flow and to 
reduce to a minimum the heat losses, as well as to eliminate the 
arcing. The greatest difficulty encountered when attempting to solve 
this problem is connected with the development and utilization of 
refractory electrode and insulating materials, and with the designing 
of a channel wall co tion capable of reliable operation for long 
periods of time. Brief c ristics of some refractory materials for 
electrodes and insulators, which have not only gone the 
stages of laboratory studies and a tests at the U-02 Facili- 
ty, but were also tested at the U-25 Facility, are presented. 


49040 (FE—2254-3) Support testing and design study evaluation 
po ge = heaters. First quarter report, January ue, v USA) Jun 
1976. (FluiDyne in Dep Minn. un 
1976. Contract EX- CoOL sat 14p. Dep S $3.50. 

The level of effort during this first quarter has been held to a 
low level while awaiting award of the forthcoming contract. Award 
is expected early in the second quarter. emphasis has been 
placed on the continuation of the evaluation and tes of ceramic 
materials. A single 30-hour test at 1800 K was compl in the latter 
eS a. On January 26, 1976, a fire occurred in a nearby 

uilding that housed ancillary equipment (compressors and electro- 
static precipitator) that served the ceramic materials test rig. It was 
decided to move the test rig to the FluiDyne laboratory that houses 
the aerodynamic test facilities. This move was completed by the end 
of March and the test program will be restarted duri —_ 
Several improvements were made in the test setup to provi 
control of the test conditions and better access for inion of of 
ceramic specimens. A baghouse has been installed for control of 
particulate emissions from the test rig. The ability of the unit to 
remove the fine particulate (average size 0.2 micron) will be checked 
during the first runs that will be made in April. 


49041 Current distribution on electrodes in MHD 

channels, Kusaka, Y.; Masuda, T.,; Ikeda, S- Honda, T. (Electrotech 
Lab, Tokyo, Jpn). AIAA (Am. Inst. Aeronaut. Astronaut.) J.; 15: No. 
1, 116-117(Jan 1977). 

A new method is described to control the current distribution 
on the electrodes in a MHD channel with good results in improving 
the current distribution on the anode, but with little change for the 
current distribution on the cathode. 


49038 (CONF-761015—, pp aoe oe sy et of fn ong 
chemical basis for MHD generator oxide 
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DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 49029 


(CONF-761015—, 99-120) Design of “RM” frame 
for facility. Barshak, A.E.; Bityurin, V.A.; Gran- 
“$ V.L; Maksimenko, V.1; Medin, S.A.; 
S.A.; Shelkov, E.M. (Inst. of High Temperatures, 
a a —_— 
rom SSR colloquium on 
generation; Moscow, Union of Soviet’ Sosuthet ‘Repabling abies 
(USSR (Oct 1976). 


US—USSR colloquium on SS 
anal power generation. 





OCT. 31, 1977 


A description of the main design principle used in the MHD 
channel with ‘onally — ey walls for the U-25 facility is 
presented. The "RM” channel is designed for duration operation 
with a power output of 10 to 15 MW. The "RM” channel is 
constructed of water-cooled copper frames enclosed in a durable, 
hermetically sealed housing e of electrically insulating material. 
The frames have a rectangular shape with rounded corners and are 
made of standard Pipe of a rectangular cross section with a circular 
central passage. In the working section of the channel the frames are 
flat and slant towards the axis of the channel with a constant angle of 
35°. The main design characteristics of the channel, its geometry, 
and the frame layout are pas The design of separate segments 
is described in detail, including the frames, the non-segmented cur- 
rent takeoff elements, inter--frame insulators, electrodes, housing 
elements and the method for their assembly, sealing and electrical 
insulation, cooling systems and diagnostic measurements. The basic 
design of the channel loading is discussed. 


49043 (CONF-761015—, pp 121-143) Experimental studies of 
the MHD generator of the U-25 with a “1D” channel. Sheyndlin, 
A.E.; Buznikov, A.E.; Iserov, A.D.; Kirillov, V.V.; Kirillov, V.G.; 
Maslennikov, G.I.; Pinkhasik, D.S.; Rastegaev, V.I.; Sokolov, Yu.N.; 
Shumiatskii, B. Ya. 1976. 

From 3. US/USSR colloquium on magnetohydrodynamics 
power generation; Moscow, Union of Soviet Socialist Republics 
USE Oe 1 

Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

Recently notable successes have been achieved at the U-25 
Facility. At the present time the shakedown of practically all the 
components of the thermal loop have been completed and design 
parameters achieved. The power of the MHD generator in 1974 was 
up to 6.5 MW. The shakedown period for the Facility entered its 
concluding phase and one of the main aims of this phase is to 
produce a power output from the MHD generator at the rated level. 
On the basis of the previous successes and the accumulated experi- 
mental experience, in 1974 the “1D” channel was designed and 
manufactured for the MHD generator of the U-25 Facility and 
research work with this generator was being conducted during 1975. 
The rated power output of the MHD generator was achieved at the 
end of 1975 with this channel. A brief description of the main 
principles on which the design of the "1D" channel was based and 
the results obtained during the experimental studies of this channel at 
the U-25 Facility are presented. 


49044 (CONF-761015—, pp 435-449) Laser anemometry in 
MHD channel flows. Self, S.A. (Stanford Univ., CA). 1976. 

From 3. US/USSR col joquium on magnetohydrodynamics 
wer generation; Moscow, Union of Soviet Socialist Republics 


po 
(USER) Cs wt. 

Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

Measurement of the average velocity and turbulence intensity 
in MHD channel flows, particularly the boundary layer profiles, are 
essential for understanding loss mechanisms such as friction, heat 
transfer and voltage drops. Laser anemometry offers a non-intrusive 
method to obtain such data with high spatial resolution in high 
temperature, high veloity flows. However, the experimental condi- 
tions represent a considerable challenge to the practice of laser 
anemometry. Previous work at Stanford has concentrated on mea- 
surements of the profiles of the electrode wall boundary layer, using 
a single scatter method in a ial backscatter configuration, in 
which the Doppler frequency shift was measured using a scanning 
Fabry-Perot optical spectrum analyzer. Present work is aimed at 
developing a differential scatter, dual beam (real fringe) method for 
measurements of the profiles of the insulating wall boundary layer. 
This promises to yi id a higher data rate and allow the use of lower 
concentrations 0} BF mg seeding. The general methods and 
problems associated with laser anemometry in MHD channels are 
reviewed, and experience and results with the new system reported. 


49045 (CONF-761015—, pp 451-467) Free-jet electrical conduc- 

tivity profiles of a seeded MHD combustion plasma. Vendell, E.W. 

(Utah State Univ., Logan). 1976. : 

From 3. US/USSR colloquium on magnetohydrodynamics 

wer generation; Moscow, Union of Soviet Socialist Republics 

SSR) (Oct te: : 

n Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. . ' 

A cylindrical, 6 mm dia., three-coil, magnetic-induction probe 
was used to obtain electrical conductivity, sigma, profiles of a free, 
atmospheric, Mach 0.6 jet produced by the combustion of KOH- 
seeded ethanol with various nitrogen-to-oxygen mass ratios, N2/Oz, 
in a two megawatt MHD combustor facility. The probe residence 
time was 100 1 ms as it vertically traversed the jet 10.8 cm down- 
stream from the 3.8 cm-by-8.9 cm combustor nozzle exit plane. The 
resulting data signals were filtered, amplified, and recorded using a 
lock-in amplifier and a oe scope for three combustion 
equivalence ratios, three values of N2/Oz2, and several seed rates. The 
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sigma-profiles suggested a flared jet structure consisting of a 
2500°K, turbulent, central core bounded on both sides by a cooler 
mixing zone wherein ambient 300°K air was entrained. well- 
known free-jet features were confirmed by electron density 


herical Langmuir probe. Since the computed 

id not change Significantly for different runs, constant mass 
entrainment of ambient air was assumed and, consequently, center- 
line sigma measurements were compared with computer-predicted, 
exit-plane values by defining an entrainment ion ratio, H, 
that accounted for cooling caused by the turbulent mixing action. 
For the thirty different profiles, measured sigma ranged from 1 to 16 
mho/m and since the average value of H was 0.85 with a standard 
deviation of 0.03, the constant-mixing assumption was 


49046 (CONF-761015—, pp 469-496) Plasma diagnostics in the 
MHD channel of the K-1 facility. Antonov, E.E.; Bistriy, A.L; 
Ganefel’d, P.V.; Lukashenko, V.I.; Mazur, N.I.; Nekhamin, M.M.; 
Shtefan, V.V. 1976. 

From 3. US/USSR colloquium on magnetoh ynamics 
power generation; Moscow, Union of Soviet ialist Republics 
(USSR) (Oct “a 

In Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation. 

The instrumentation and measurement method of the basic 
averaged and a of the combustion products 
plasma flow in the M Facility K-1 are described. Averaged 
temperature measurements, measurement of ionizing seed concentra- 
tion, changes of plasma conductivity, static pressure and 
pulsation measurements, measurements of full pressure pro’ mea- 
surement of temperature pulsations, and measurement of electrical 
parameter pulsaticn are discussed. (WHK) 


49047 (CONF-761015—, pp 497-515) Development of spectros- 
copic and laser studies of the working fluid parameters in open cycle 
MHD generators with various alkaline seeds. Vasilieva, 1.A.; Gur- 
vich, L.V.; Munvez, S.S.; Nefedov, A.N.; Shumiatskii, B.Ya.; 
Yundev, D.N. 1976. 

From 3. US/USSR colloquium on magnetohydrodynamics 
power generation; Moscow, Union of Soviet Socialist Republics 
(USSR) (Oct 1976). 

In Third US—USSR colloquium on magnetohydrody 
electrical power generation. 

uations are presented for the line reversal spectroscopy 
method for plasma diagnostic in MHD generators. Also, the laser 
wa method for MHD plasma diagnostics is discussed. 


49048 Deterioration of insulating wall in MHD generator. Kor- 
enaga, S.; Masuda, T.; Honda, T.; Takazawa, H.; rn T. (Elec- 
trotechnical Lab., Tokyo (Japan)). Yogyo Kyokai Shi; 84: No. 974, 
469-478(Oct 1976). (In Japanese). 

It is reported that an insulating wall of AlkOs was seriously 
eroded near the cathode region only when the current was allowed 
to flow in the plasma. The same phenomena were also observed in 
electric fused MgO but less in quantity and near the anode c 
MHD plasma is characterized by high tem (2800°K), hi 
flow velocity (1000 m/s), high heat flux ( W/cm?) and active 
atoms such as K and S. These particles it upon an oe 
wall surface of AlsO; or MgO in the form of K2SO, and K2COs an 
the leakage current through the thin layer of K2SO, and K2COs will 
erode the insulating wall. Some simulation tests were carried out to 
explain these phenomena and summarized as follows. 1) an arc spot 
is formed upon the insulating wall near the cathode Fa ae and the 
potassium compound upon the wall functions as a cai electrode. 
The insulating wall is eroded by the high tem) ure spot but it 
depends upon the melting point of ceramics. 2) Blackening of AlOs 
is also one of the causes of the deterioration. This is due to SiO, 
under the reductive atmosphere. 3) a-AlzOs is changed into B-AlLOs 
under the MHD condition and the rate of change is higher in the 
cathode region than anode region. 4) Electric fused MgO is superior 
to Al,Os but it will also be eroded near the anode region under long 
operation. 


"? 





EHD GENERATORS 


49049 (AD-A—033729) Study on 
Final technical report, 23 


electrofluid dynamic power 
generation. Apr 1973—23 Jan 1976. Huber- 
man, M.N.; Shelton, H.; Krieve, W.; Dailey, C.L. (TRW Defense 
and Space Systems Group, Redondo Beach, Calif. (USA). Propul- 
sion and Combustion System t.). Jul 1976. Contract F33615-75- 
C-4085. 116p. NTIS, PC A06/MF A01. : 
A three-year program to develop and advance Electrofluid 
Dynamic (EFD) Power Generation technolo is described. A 
mg of axisymetric EFD channel sizes from 1/12 inch operating 
with inlet pressures of 700 psig to the 1/48 inch channel designed 
operate with 3000 psig were experimentally studied. Failure of gas- 
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breakdown scaling laws prevented the designed 70 watts from being 
achieved with the small sizes at hi ressure. Experimental work on 
the high voltage breakdown of high pressure gases including air, 
hydrogen, SFe, argon, nitrogen COz, and mixtures using various 
Freons shows a degradation of anticipated strength at about 10 to 
the 8th power V/M. Theoretical analyses and experimental measure- 
ments have been made on the droplet size and density in EFD 
generators using humid air for EFD channel sizes from 1/4 inch to 
1/48 inch. Analyses also include nucleation and growth of mercury 
and steam. A preliminary design study of the short duration airborne 
6 MW conversion system and a long duration 1 kW and 100 kW 
ground based system using EFD is included. 


49050 Electrogas dynamic generators. Schieblova, J.; Kalousek, 
V. (Vys Uceni Techn, Brno, Czech). Elektrotech. Obz.; 65: No. 4, 
210-212(Apr 1976). (In Czech). 

Electrogasdynamic generators are based on the direct electro- 
dynamic conversion of energy which, in comparison with all other 
methods of direct conversion, affords in one stage the highest output 
voltage comparable in its magnitude with that of presently used 
electrostatic generators. The principle of the EGD generator is 
based on the physical finding that an electric charge moving against 
the force of the electromagnetic field performs work. The acceler- 
ated charge in the electrostatic field performs work that can manifest 
itself, e.g., by an electric current in a loading circuit. Advantages of 
- EGD generator over all presently employed generators are 

iscussed. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 


49051 Limb for thermoelectric generations and method for its 
production. Hampl, E.F.; Mitchel, W.C.; Reylek, R.S. (to 
(732853929)). German(FRG) Patent 2,348,024/C/. 3 Aug 1976. 8p. 
(In German). 

5 figs. 

To reduce the charge carrier migration and the thus connect- 
ed creep deformation of the limbs in thermoelectric generators, 
layers of tungsten, tungsten-rhenium and tungsten + platinum are 
built in as subdivision in the case of p-conducting copper-silver 
selenide limbs. Methods of production, composition, thermal electro- 
motive force against platinum, resistance of the intermediate layer 
and creep deformation at the temperatures applied of the thermo- 
electric limbs are given for 3 examples. 


PERFORMANCE AND TESTING 


49052 Generalized analysis of thermoelectric device 
tions. Brandstetter, A. (Weizmann Inst. of Science, Rehovoth 
(Israel)); Chock, E.P. Energy Convers.; 16: No. 3, 125-131(1977). 
Performance characteristics of a particular non-standard con- 
figuration thermoelectric generator concept, involving triangular 
prismatic shaped electrodes, are predicted following a detailed ana- 
lytical determination of its two-dimensional temperature field. A 
peculiar result emerging from this analysis, namely the pneeareee 
characteristics depending on only one ‘confi tion’ 
lumping together all relevant configurational etails, is tentatively 
generalized on the basis of Osterle’s ‘unified theory of energy con- 
verters’. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 47833 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


49053 a A ae Advanced Thermionic Technology Pro- 
gram progress report No. 22. (Thermo Electron Corp., Waltham, 
Mass. (USA)). Apr 197. Contract EY- yng 3056. 2ip. (TE— 
4217/4220-123-77). Dep. NTIS, PC A02/MF A 

Topics include surface studies (surface is basic surface 
experiments, and activation chamber experiments); plasma studies 
(converter theory and enhanced mode conversion experiments); and 
——— development (low temperature conversion experiments, 
nk = iency conversion experiments, and hot shell development). 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 49054 
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MATERIALS, COMPONENTS, AND AUXILIARIES 


pa ree ng pe Characteristics of tungsten oxide 
collectors as a function of activation. Balestra, C.L.; Wang, C. 
(Thermo Electron [oe Waltham, Mass. (USA)). 26 May 1977. 
Contract EY-76-C-02-3056. 29p. (TE—4220-78-77(Draft)). Dep. 
NTIS, PC A03/MF AO1. 

Addition of minute amounts of oxygen to a thermionic ener, = 
converter results in a significant performance improvement. 
presence of oxygen reduces the Ba mee work function and de- 
creases the cesium pressure required to obtain a given current 
density from the emitter. In addition, oxygen additive diodes have 
the practical benefits of increased interelectrode spacing and improv- 
ing converter power density and efficiency with polycrystalline 
electrodes. The motivation for the studies described was to provide 
insight into the activation - ‘ocesses by characterizing the chemical 
and physical structures of the tungsten oxide collector surfaces from 
four thermionic diodes in different states of activation: initial, preac- 
tivated, activated, and post-activated. The sage tool for these 
investigations was Electron Spectroscopy for Chemical Analysis 
(ESCA) with sputtering capability, which provided chemical com- 
position information as a function of distance through each of the 
tungsten oxide layers. This study has resulted in several important 
insights into the activation mechanisms. First, converter perfor- 
mance is correlated with layer thickness and with the oxygen 
concentration. Second, deconvolution of the ESCA spectra shows 
that four oxidation states of tungsten (0, +2, +4 and +6) are 
present at all stages of activation. Third, the cesium distributions 
indicate that this element is present throughout the tungsten oxide 
layer in both free and combined forms at all stages of activation. 
Finally, these data are consistent with the formation of the bronze 
Cso.s2 WOs in the deposited layer. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 49058 


49055 (ORNL/TM—S5886) Molten carbonate fuel cell research 
at ORNL. Braunstein, J.; Bronstein, H.R.; Cantor, S.; Heatherly, D.; 
Vallet, C.E. (Oak Rid ige National Lab., Tenn. (USA)). May 1977. 
Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A03/MF AOl. 

The activities at ORNL during the period July 1976 to 
February 1977 on the molten carbonate fuel cell program, funded by 
the ERDA Division of Conservation Research and Technology, are 
summarized. This period marks the initiation of molten carbonate 
fuel cell research at ORNL, making use of the extensive background 
of expertise and facilities in molten salt research. The activities 
described include a literature survey on molten carbonates, design, 
acquisition and installation of apparatus for experimental studies of 
molten carbonates, initial experiments on materials compatibility 
with molten carbonates, electrolysis experiments for the determina- 
tion of transference numbers, and theoretical studies of transport 
behavior and the coup! of mass flows in molten carbonate mix- 
tures. Significant accomplishments were the theoretical prediction of 
a possibly appreciable change in the alkali ion ratio at molten 
carbonate fuel cell electrodes, o cape at high current densities, as a 
result of mobility differences of the alkali ions; design, construction 
and assembly of an electrolysis cell, and initiation of measurements 
of ae profiles in mixed alkali carbonate electrolytes; initi- 
ation of differential scanning calorimetry of pure alkali carbonates 
for quantitative measurement of transition enthalpies, eventually 
leading to new, more reliable values of the enthalpies and free 
energies of formation of the pure and mixed carbonates. 


49056 Fuel cells. Huening, R. Energie; 28: No. 10, 296-298(Oct 
1976). (In German). 
General considerations for design and manufacture of effi- 


cient fuel cells are made. The advantages offered by some newly 
tested electrolytes are mentioned. 


i , Ser Gander cell. Jansson, R.E.W.; Mar- 
shall, (The University, Seltianenten, Engl). Chem. Eng. 
(London No. 315, 769-772 lov-Dec 1976). 

bn ans Reman ot pe cate of 06 ae 
rotor rotating between two c’ y penes aeeteies Gat ee 
Current connections are made to the stators, a 
contacts and producing two cells in series with lel radi ion 
The cel i is own pump and flowrates as high as five lites per 
minute can be obtained without additional pum ; with an external 
pump very pumping rates can be . It is shown that by 
choice of itions, mass transfer rate, residence time, and pressure 


pee mgd at lw ~ alegre cemece 
to obtain optimal conditions for electrosynthesis. 
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PERFORMANCE AND TESTING 


(AD-A—037586) Fuel cell stacks. Interim technical No. 4, 
March—August 1976. Abens, S.G.; Baker, B.S. (Energy Research 
pg Bethel, Conn. (USA)). Feb 1977. Contract DAAK02-74-C- 
0367. 27p. (ERC—7396-4). NTIS, PC A03/MF AOI. 

_ Production and testing of phosphoric acid fuel cell stacks is 
described. Electrodes, matrices, and bipolar gas distribution plates 
with an active area of 0.4 sq. ft. have been tested. Initial performance 
of 10- and 35- cell stacks has been obtained. Some stacks have been 
operated for over 2,000 hours at 300F, and tolerance to CO has been 
demonstrated. Life testing of stacks has been impeded by lack of 
complete gastightness and deterioration of gas diffusion plates. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 47840, 49055 


49059 Cathode for hydrazine/air cell. Armstrong, W.A. (to Min- 
ister of National Defence). US Patent 4,020,239. 26 Apr 1977. 
Priority date 17 Jul 1975, Canada. 4p. 

A cathode for use in a hydrazine/air fuel cell which com- 
prises a sintered nickel substrate having a silver electrocatalyst 
deposited thereon and having, on one side, a semipermeable hydro- 
phobic membrane, and on the other side thereof a hydrophilic 
microporous separator membrane. The silver-sintered nickel sub- 
strate may be wet-proofed by dipping in a solution of PTFE and in 
order to lower polarization of the cathode the silver-sintered nickel 
substrate may be amalgamated by treatment with a mercuric salt. 11 
claims, 2 figures. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 
REFER ALSO TO CITATION(S) 49055 


49060 Adsorption and electro-oxidation of some compounds on 
tungsten carbide: their effect on hydrogen electro-oxidation. Palanker, 
V.S.; Gajyev, R.A.; Sokolsky, D.V. (Inst. of Organic catalysis and 
Electrochemistry, Alma-Ata, USSR). Electrochim. Acta; 22: No. 2, 
133-136(Feb 1977). 

Adsorption and electro-oxidation of carbon monoxide, ethyl- 
ene, acetylene, and hydrogen sulfide on tungsten carbide, in solu- 
tions of these compounds in 1 N H2SO,, have been investigated. It 
was found that CO, C2H,, and C2He do not undergo adsorption and 
oxidation and do not affect adsorption and electro-oxidation of 
hydrogen. HeS does not oxidize as well, and it does not displace 
adsorbed hydrogen in any measurable amounts, a it does 
inhibit electro-oxidation of molecular hydrogen. Methanol is inert on 
tungsten carbide like carbon monoxide and hydrocarbons. Electro- 
oxidation of formaldehyde and formic acid proceeds without appar- 
ent WC-surface coverage by the adsorbed compound. 


49061 Anodic behaviour of silver in alkaline formaldehyde. Prab- 
hakara Rao, G.; Usman, M.; Rangarajan, S.K. (Central Electro- 
chemical Research Inst., Karaikudi, India). Electrochim. Acta; 22: 
No. 2, 137-140(Feb 1977). 

Steady state potentiostatic polarization studies on the system 
Ag/HCHO, KOH reveal that the mechanism of anodic process is 
potential dependent. Direct oxidation of free formaldehyde (obtained 
as a result of the dissociation of hydrated formaldehyde) occurs at 
high anodic potentials range resulting in a limiting current plateau. 
Near the base potential region, on the other hand, the rate control- 
ling electrochemical step appears to be the oxidation of the silver 
which is followed by a chemical reaction in which formaldehyde is 
oxidized. Results obtained from the accelerated Tafel plots on the 
mechanism in the base potential region are in agreement with 
Vielstich’s earlier observations. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 48572 


49062 (ORNL—S5250, pp 194-206) High-temperature power con- 
version systems, Apr 1977. : 

In Energy Division annual progress report for period ending 
September 30, 1976. 

Research on the use of working fluids other than steam is the 
result of the requirement for higher temperatures to effect higher 
thermal efficiencies. The upper practicable temperature limit for the 
steam cycle was reached about 1950. The leading candidates for 
advanced thermodynamic cycles are (1) gas turbines running on air 
or helium and (2) potassium or cesium vapor yy cycles superim- 
posed on a conventional steam cycle. Work on both closed-cycle gas 
turbines and alkali-metal vapor topping cycles is under way in the 
Energy and Engineering Technology Divisions. These high-tem- 
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rature thermodynamic cycles may be coupled to fossil, fission, or 

ion energy sources. The work in 1976 has been centered on 
fluidized-bed coal combustion systems, which will permit the direct 
combustion of coal (since sulfur emission can be controlled). The 
fluidized-bed coal combustion system appears to be well suited for 
coupling to either gas turbines or alkali-metal topping cycles. In 
either case the peak temperature (and hence the cycle efficiency) is 
limited by (1) sulfur retention considerations that restrict the flui- 
dized-bed operating temperature to 870 to 930°C (1600 to 1700°F), 
(2) corrosion considerations, and (3) the rapid drop in the strength of 
structural materials with increasing temperature; each of these three 
factors appears to limit the operating temperature of the heat 
transfer matrix to about 870°C (1600°F). However, many complex 
and subtle problems must be solved before commercially viable 
power conversion systems can become a reality. An outline of some 
of these problems and the steps being taken to solve them are 
summarized. 


RANKINE 
REFER ALSO TO CITATION(S) 48298 


OTHER 


49063 Energy converter. —, P.H. Jr. US Patent 4,019,325. 
26 Apr 1977. Filed date 5 Sep 1975. 10p. 

An energy converter of the t primarily intended for 
transforming thermal energy into mechanical energy is described. 
The converter accomplishes this transformation by using heat to 
expand a fluid, resulting in movement of a mass which is in turn 
attached to a flywheel surrounding an axle. Moving the mass imbal- 
ances the flywheel causing its rotation. A usable work force is 
generated by this rotation. 24 claims, 6 figures. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 47569, 48869, 48874, 48880, 
48881, 48907, 48913, 48914, 48918, 48920, 48921, 48930, 48952 


49064 (NP—22005) Energy conservation. Annual report, fiscal 
year 1976, de Latour, L.A.; Lawless, B.; Hebert, D.R.; Schwaller, 
J.B. (Louisiana Dept. of Conservation, Baton Rouge (USA). Div. of 
Natural Resources and Energy). Jun 1976. vp. Dept. of Conserva- 
tion, Baton Rouge. 

Conservation programs undertaken in the State of Louisiana 
during FY 1976 are described. These include programs for energy 
conservation and energy management in the industrial, commercial, 
residential, and transportation sectors. Future energy t 
projects are described. Progress to date shows that the State can 
conserve its natural resources and energy and that its citizens are 
working hard to achieve this goal. (LCL) 


BUILDINGS 


REFER ALSO TO CITATION(S) 47994, 48066, 48088, 48910, 
48984, 49000, 49001, 49403 


49065 (AD-A—037683) A report on the economic feasibility of 
an energy control system for Fort Knox. Final report. Kukielka, C.A. 
(Army Facilities Engineering Support Agency, Fort Belvoir, Va. 
(USA). Research and Technology Div.). Mar 1977. 18p. (USA- 
FESA-RT—2027). NTIS, PC A02/MF AOI. 

Fort Knox was evaluated for the economics of an ener; 
control system. The minimum simple payback determined was 4.21 
years for 74 buildings. The minimum life cycle cost payback peri 
determined using DAEN-MCE-U escalation was 4.9 years for 74 
buildings. A combination of a central control system and micro- 
processors will have paybacks of 3.54 years and 3.78 years for the 
same scenarios respectively. 


49066 (AD-A—038447) Infrared thermography of buildings: an 
annotated bibli % Marshall, S.J. (Cold Regions 


report. 
Research and Engineering Lab., Hanover, N.H. (USA)). Mar 1977. 
27p. (CRREL-SR—77-9). NTIS, PC A03/MF AOl. 

This report summarizes a review of the current literature cn 
the new subject of infrared thermography of buildings. Infraied 
thermography of buildings (IRTB) uses a thermal imaging scanner to 
Salbding auvetopen Phomaguaghe of te toapoey extied Samneapiaans 

ilding envelopes. Photographs of the imagery grams 
provide hard copy documentation of faults detected. Thirty-four 
references are abstracted, covering research and development, roof 
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moisture surveys, and qualitative/quantitative field surveys. The 
readily obtainable sources were chosen for their practical approach 
to providing potential users who are not scientifically oriented with 
an Seams & to quickly grasp the value of this new technology. 


49067 Apparatus for conserving energy in a building. James, 
E.C.; Fairfax, G.H. (to RCA Corp.). US Patent 4,021,615. 3 May 
1977. Filed date 30 Jul 1975. 6p. 

Apparatus for turning off power-consuming appliances in 
rooms of a building having a private automatic branch exchange 
telephone system includes computer-controlled means at the ex- 
change central periodically to apply short bursts of audio-frequency 
oscillations to telephone lines ig to rooms in which power can be 
conserved. means in each room connected to the room 
telephone line provide an output on receipt of a burst which opcrates 
a line relay in the room, power from the appliance ia 
the room, for a predetermined time period greater than the time 
period between the periodic application of bursts at the exchange 
central. 


49068 (PB—264961) Dimensions (NBS). Volume 61, Number 2. 
Monthly (National Bureau of Standards, W: ‘on, D.C. 
(USA)). Feb 1977. 37p. (NBS/DIM—61-2). NTIS, PC A03/MF 


AOl. 

See also PB—263136. 

The monthly magazine features short summaries of major 
technical developments, highlights of work in progress, major 
speeches and statements by Bureau ent, and a listing of 
NBS publications. The table of contents for the current issue is: New 
Energy Efficient Office Building; The measurement challenge in 
electronic technology; Destroying to build better; Cooperative re- 
search in dentistry; First federal computer security standard; Inter- 
ferometric wavemeter for CW dye lasers developed; Dynamic cali- 
bration methods developed for space shuttle pressure transducers; 
Synchrotron radiation facility now available to outside users; Dielec- 
tric measurements at cryogenic temperatures; Standard reference 
materials for scanning electron microscopy; A new Metric Style 
Guide from NBS; Applications of thermography for industrial 
energy conservation; Critical survey of data sources on electric and 
magnetic properties of metals; Accuracy in trace analysis proceed- 
ings. 

energy conservation 
(National Bureau of 


49069 (PB—265033) Energy calculations for 
design of Final Kusuda, T. 
Standards, Washington, D.C. (USA)). 1976. 5p. in APEC J. (Auto- 
Engineering 


mated Procedures for Consultants), p18-22 1976-77. 

Since energy calculation is an essential element of energy 
conservation standards, an accurate and comprehensive yet easy-to- 
use computer program for such calculation is most desirable. This 
paper reviews the existing state of energy-analysis procedures and 
identifies the areas for needed improvement. The paper also points 
out that the computational procedures suitable for new building 
design could be simpler than those required to simulate the energy 
consumption performance of existing buildings. 


49070 Evaluation of heat addition and heat losses through outer 
enclosures in the conditions of Uzbedistan. Nuretdinov, Kh.N.; Khair- 
utdinov, F.F. (Tashkent Polytech Inst im. Abu Raikhana 'Beruni, 
Uzb SSR). Geliotekhnika; No. 5, 65-70(1976). (In Russian). 

By comparing heat additions and heat losses through trans- 
parent and non-transparent enclosures, the efficacy of reducing area 
of glazed surfaces to reduce summer overheating is evaluated. 


49071 uorescent lamps for interior lighting. Vrenken, L.E. 
(Philips Ps Gloslampentabr, Roosendaal, Neth). Light Res. Technol.; 8: 
No. 4, 211-218(1976). 

The birth of a new generation of ‘de luxe’ fluorescent lamps 
with both a high luminous efficacy and good color rendering proper- 
ties coincides more or less with the introduction of improved amal- 
gam lamps. The paper surveys the characteristic properties of both 
the new generation lamps and amalgam lamps, and discusses the use 
of these. in luminaires. Although the use of rare earth activated 
phosphors makes these lamps more expensive than conventional ‘de 
luxe’ lamps, calculations show that the higher lamp prices are more 
than counterbalanced by savings. New technology, making use of a 
mercury yr gh in the lamp, has brought the amalgam lamp within 
—— reach. These two developments mean a significant step 
orward in interior lighting. 12 refs. 


49072 pine wth ferent volumetric steam Nowrates. Shapiro, 
heating turbine with aan — flowrates. Shapiro, 
G.A.; Zakharov, Yu.V.; yu, L.L.; Boiko, LI; 
Efros, E.I. (Kirovsk ~~ a My "USSR). Teploenergetika 
(Moscow); No. 7, 65-58¢ul 19 6). (In Russian). 

Results of investigations of the ity of the low-pressure 
cylinder of a T-50-130 turbine with a fully and partially opened 
diaphragm are presented. 


ERA VOL. 2, NO. 20 


49073 Analysis of the state of corrosion of underground district 
heating networks. Balter, I.V. (Heat Eng Plann Inst, Latv 
SSR). Teploenergetika (Moscow); No. 7, 56-60(Jul 1976). (In Russian). 
The state of corrosion of steam and hot water under; 
pipelines laid in canals with air space or insulated with powder 
backfill is analyzed and conditions necessary to protect the surface of 
pipelines from pressure are considered. It is concluded that the 
traditional method of _—2 pipelines in canals is the most reliable. If 
the laying of pipelines with backfill is envisaged, cast hydrophobic 
compositions with a closed system of pores should be used as 
insulation. 


49074 Fire hazards of lightweight insulation. Hinkley, P. (Fire 
_ Engl). Insulation (London); 20: No. 6, 15, 17(Nov-Dec 
1976). 

Possible fire hazards arising from the use of the newer — 
of lightweight insulation materials were investigated by the 
Research Station. Data concerning the influence of wall li 
the time taken for a fire to reach the stage called ‘flash-over’, i.e., 
when all the exposed combustible materials are involved in the fire 
are presented. 


49075 Heat recovery in ventilating and heating large rooms. 
Moser, K. Maschinenmarkt; 82: No. 96, 1868-1869(Nov 1976). (In 
German). 

4 figs.; 4 refs. 

In the usual design of large rooms and industrial halls with air 
heating and roof aniidina, the amount of heat contained in the 
exhaust air is completely lost. If a compact device with heat recov- 
ery is used for roof construction, then energy savings could be 
obtained (according to efficiency which depends on the air tempera- 
- outside), to cover the costs of the necessary systems in a very 
short time. 


49076 Equipment to utilize thermal energy of drain water. 
Gehrer, R.; —s H.; — G. (to Brown, Boveri und Cie 


AG., ( F.R.)). German(FRG) Patent 
y 517, 126/A/. 4 Nov 1976. 2Ip. dn German). 

6 figs. 

The invention concerns an arrangement to make use of the 
thermal content of waste water, particularly of household waste 
water. According to official regulations, drinking water pipes must 
not be situated in waste water in order to avoid contamination of the 
drinking water. ney, Do to the invention, drinking water pipes 
and waste water pipes are a but are connected with one 
another by heat bridge, so that a certain amount of heat —_ 
can take place. ‘Heat bridges’ in the invention mean heat er 
elements, whose heat flow is not controllable, but merely depends on 
the temperature difference between two pipes. The heat see 
preferably takes place between two rooms in which drinking and 
waste water are stored. 


49077 District-heating load distribution in the hot-water and 
steam interconnected system of the HEW. Grossterlinden, F.W. 
(Hamburg Elektr-Werke, Ger). Fernwaerme Int; 5: No. 6, 180- 
188(Dec 1976). (In German). 

The Hamburgische Electricitaets-Werke AG (HEW) — 
in Hamburg for heating the city’s large interconnected district- 
heating systems, the heat-carrying media being water and steam. The 
organization and the functioning of the | distribution which is 
necessary for operation of these networks is described. A report is 
given on actual running procedures and on experience from the 
point of view of the undertaking. 


49078 Heat transmission losses in water networks evaluation of 
the AGFW district-heating statistics 1968 to 1974. Zuchlke, H. (Veba 
Kraftwerke Ruhr, Gelsenkirchen, Ger). Fernwaerme Int.; 5: No. 6, 
193-198(Dec 1976). (In German). 

In the AGFW working committee, ‘Statistics’, a special inves- 
tigation has been made into heat transmission losses in the years 1968 
to 1974, on the basis of the data compiled. The article gives the main 
results of the investigation, which are available in full as member 
information to the members of the AGFW. Since the evaluations 
could be based only on the annual statistics, the unknown factors, 
such as type of insulation and method of laying, could not be taken 
into couttineation. In the investigation it is shown that the character- 
istic generally used, the heat transmission losses as a percentage of 
the heat fed A is not suitable for comparison to the losses in other 
systems, unless other parameters for the system ar also given. On the 
other hand, the losses per unit area of the system is a better 
characteristic, but here again at least the duration of operation and 
the mean annual input tem ure are required as additional infor- 
mation for the assessment of the losses. 


Ger). HLH, Z. Heiz., Lu Klim., 
Haustech.; 27: No. 12, 427-434(Dec 1976). — 
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Based on simple model calculations the author arrives at the 
results that in the case of an interrupted heating operation a thermal 
insulation, which is put on at the inside of the walls of buildings, 
offers important advantages with ~— to energy savings in com- 

to the outside arrangement. The question, how far a realiza- 
tion of these considerations 4 possible, can be cleared by means of an 
optimization at which the disadvantages of a thermal insulation put 
on at the inside of the walls are limited to a measure which can be 
still endured. 20 refs German with English abstract. 


49080 Heating and cooling system. Poteet, E.E. US Patent 
4,019, a. 26 Apr 1977. Filed date 9 Jan 1976. 6p. 
_  Aheating and cooling system for heiting water contained in a 
—— pool while providing a means for cooling or heating the 
interior of a building is described. The system includes a compressor 
connected through suitable conduits to a condenser located in a 
swimming pool and an evaporator such that, when a fluid heat- 
transfer medium, such as ammonia, is communicated under high 
pressure to the condenser, heat is given off thereby, while evapora- 
tion of the medium in the evaporator results in a reduction in 
temperature surrounding the evaporator which, in conjunction with 
—_— fan arrangement, may be used to cool the interior of a 
uilding. A second condenser is provided with suitable valving and 
coated means for selectively communicating the second condenser 
to the Yer gene and the evaporator whereby the building may be 
cooled while not heating the water in the pool. Valving and throttle 
valves disposed at selected locations in the circuitry permit the 
selective heating of both the pool and the house. 


49081 Heat pump frost control system. McCarty, W.J. (to Gen- 
eral Electric Co.). US Patent 4,024,722. 24 May 1977. Filed date 6 
May 1976. 8p. 

The invention relates to a self-contained air conditioning unit 
including a reversible refrigeration system and more aap | toa 
control system having a plurality of sensing means t effective 
in maintaining operation of the unit in a heat pump mode when the 
ambient and the surface temperature of selected refrigeration compo- 
nents are above a preselected frosting temperature. 


49082 Method of and an installation for controlling the tempera- 
ture of a plurality of rooms having mutually differing and varying 
heating requirements, amongst which rooms there is normally a cooling 
requirement. Gustafsson, B.U. (to Projectus Industriprodukter AB). 
US Patent 4,024,728. 24 May 1977. Priority date 18 Feb 1975, 
Sweden. 6p. 

A method and an apparatus are described for controlling the 
temperature of a plurality of rooms having mutually different and 
varying heat requirements, among which rooms at least one normal- 
ly has a cooling requirement. The common input air flow to the 
rooms passes a heat exchanger and is cooled to the requisite tempera- 
ture for the room having a cooling requirement, while the separate 
input air flows to the res ee rooms are afterheated by means of 
after heating banks, one for each room, to the desired temperature. 
The heat exchanger is, or is connected to, an evaporator in a 
refrigerator (heat pump) the condenser of which is located in the 
common output airflow from the rooms. The heating banks are — 
ee by part of the condensation heat of the refrigerant va 

the cooling requirement for the room having the lowest ne 
input requirement is replaced by a heating requirement, the heat 
exchanger is switched to function as a condenser in the refrigerator 
circuit and the condenser is switched to function as an evaporator in 
the refrigerator, while the heating banks remain as condenser units. 


49083 Insulated block. Nickerson, D.L. (to _— Inc.). US 
Patent 4,027,445. 7 Jun 1977. Filed date 4 Dec 1975. 
A preformed masonry building block faving a U-shaped 
preformed insulating insert of molded ‘'~ dible polystyrene dis- 
in each cavity thereof is described h web of the building 
lock is provided with a vertical insulating slot which is at least 
three fourths (7/,) of an inch wide and which has a volume equal to 
at least one half ('/2) a volume found by multiplying slot width by 
web height and thickness. Each end web has a slot adjacent the end 
of each leg of the adjacent insert and the legs ey into and fill the 
slots. The intermediate web has a slot on each side thereof adjacent 
the body portions of the inserts and a projection on the body portion 
of each insert enters and fills its adjacent slot. 


49084 Freeze-up prevention device for a heat pump. Thurman, 
M.E. US Patent 4,027,497. 7 Jun 1977. Filed date 26 Feb 1976. 6p. 
The invention relates to heat pumps which include a freeze- 

up prevention device for use during the heating cycle. The heat 
p consists of the normal compressor which connects by means 

of a four-way valve to an inside coil and an outside coil. An 
expansion valve and appropriate check valve allow the flow of 
caldgevent between the inside and outside coils. During the heating 
cycle, the inside coil is the condenser and the outside is the evapora- 
tor. The freeze-up prevention device is a small insertable unit imme- 
diately prior — evaporator which allows the refrigerant to flow 
therethrough. The insertable unit has a heating element operable by 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


a thermostat attached to the outside coils with the thermostat closi 
a switch to allow current to flow to the heating elemen 

icing condition is sensed. The insertable unit, via the heating ele- 
ment, transmits heat directly to the refrigerant thereby i 
freeze-up of the evaporator coil. 


RESIDENTIAL 


REFER ALSO TO CITATION(S) 47618, 47619, 47990, 47993, 
48054, 48055, 48091, 48867, 48908, 48911, 48912, 48919, 48997, 
49001, 49005, 49401 


49085 (NP—22009) Reports relating to intermittent ignition de- 
vices for selected residential at on aoe, OO ee 
(California Energy Resources Conservation and Development Com- 
mission, Sacramento (USA)). 6 Feb 1977. of California Energy 
Resources Conservation and Devdapeent Comslilen Sacramen- 
to. 

The fuel ye due to pilot lights on residential gas 
—_ = a ake sight to Tse how els 
gas co saved by rep! pilot lights with intermittent ignition 
devices (IID). The cost, safety, and fuel savings for forced-air 
central furnaces, clothes dryers, swimming pool heaters, gas ranges, 
and room heaters are evaluated. (LCI.) 


49086 (PB—265484) Thermal imagery for yg ——— 
tion and insulation conditions of small buildings. piven “ah hd 
1975—May 1976. Tanis, F.J.; Sampson, R.E.; TLES Wagner T. 
— Research Inst. of Michigan, Ann Arbor (USA). infrared 

tics Div.). Jul 1976. Contract FEA-00-04.50233-00. 103p. 
ERI mR pee Ht NTIS, PC A06/MF A0O1. 

Final results are presented on the use of airborne 
and ground infrared imaging techniques to information on heat 
loss from buildings. A portable i levice has been used to 
examine the interior and exterior of residences. Example thermo- 
grams presented show the kind of construction defects and insulation 
problems which can be analyzed from ground surveys. Aerial survey 
— are shown and analyzed with residential questionnaire re- 
sults. 


49087 (PB—265659) Home energy savers’ workbook. Hill, R. 
(Maine Univ., Orono (USA)). Nov 1976. 3dp. NTIS, PC A03/MF 


AOl. 

This workbook is — to help the consumer determine 
what measures will make his home more energy-efficient, and what 
he can expect to save in home heating and coo sr costs be By 
these measures. The simple procedures descrii 
consumer to consider the unique features of his home. 


49088 (AD-A—037480) Windows as an energy factor. Hagman, 
F. (Cold Regions Research and Engi Lab., Hanover, N.H. 
(USA)). Jan 1977. Translated from State Council for Construction 
Research (Sweden) rept. R43 71p 1975, by Rosetta Stone. (CRREL- 
2 64p. NTIS, PC A04/MF AO1. 

ithin the framework of research on ‘windows as an energy 
factor,’ this report analyzes the possibilities for —— energy 
through added insulation of windows. This is assumed to be accom- 
plished with insulated outside shutters. The analysis of the thermal 
unction of windows, with and without insulated shutters, is based 
on computer evaluations performed by Dr. E. Isfalt. 


49089 Method and eqpansten Sor eaeei: Ona Das 2 
US Patent 4,019,492. 26 Apr 1977. Filed date 4 Feb 1975. 1 
A furnace and method of operation are disclosed for 

tices, controlled combustion of a combustible material such as 
wood, coal, etc. The furnace includes a oe which grate permits a 
- ¢ amount of combustible material to be stacked within the grate 

to be constantly compressed to insure efficient combustion. The 
Seman also includes a heat exchanger surrounding the 
heat exchanger is comprised of an intake jacket and an exhaust 
jacket disposed on opposite sidewalls of the furnace. The heat 
exchanger also includes a plurality of heat rma abipe tubes ae 
above and behind the grate and | connecting the jac! 
the heat exchanger intake air is diverted through perforated at 
delivery tube disposed adjacent to the grate to pro i 
air for the combustible material. A combustion control system is 
provided wherein the fire is quenched whenever over-tem 
conditions are reached. The combustion control system also includes 
adjustment of the amount of combustion air directed through the 
perforated air delivery tube and operating in response to predeter- 
mined furnace temperatures. The furnace also includes a novel 
automatic control system and humidifier apparatus. 


49090 Hot air heating system. Baumbach, R.J. US Patent 
4,020,823. 3 May 1977. Filed date 11 Aug 1975. 8p. 

The hot air from a combustion chamber is passed 
through a specialized heat exchange enclosure unit which contains a 
plurality of spaced, substantially vertically oriented conduits having 
their upper and lower ends in communication with ambient air. The 
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enclosure receives heated air from the combustion chamber at one 
side and exhausts smoke and depleted gases at the other side. 


49091 Multi-fuel forced air furnace. Harris, H.F. (to Oneida 
Heater Co., Inc. (Entire)). US Patent 4,020,822. 3 May 1977. Filed 
date 19 Sep 1975. 10p. 

Solid fuel supported on a grate within the combustion cham- 
ber of a furnace is ignited by a liquid or gas fuel as es its 
flame entirely within the same combustion chamber. A forced inflow 
of air is preheated by being conducted below and in surrounding 
relation to the combustion chamber and then passed in heat ex- 
change relation to heat transfer ducts through which combustion 
products are conducted from the combustion chamber. 

49092 Apparatus for conserving electrical energy. ‘oa, J.E. 
US Patent 4,024,411. 17 May 1977. Filed date 24 Nov 1975. 6p. 

tus is described for providing a percentage time 
control for the manageable and controllable electrical loads in the 
home such as air conditioning units, hot water heaters, space heaters 
and like devices, such apparatus including a master timer or pro- 
grammer which is connected with the said devices so as to automati- 
cally predetermine the time periods of operation thereof in a manner 
such that a considerable saving in the consumption of electrical 
energy may be effected by periodically deenergizing the units in a 
selective manner. The ement is also such that the automatic 
"On-Off" periods of operation of the controlled devices may be 
readily varied or even interrupted in order to be adaptable to 
different conditions encountered in the home. 


OFFICE 
REFER ALSO TO CITATION(S) 48917 


COMMERCIAL 
REFER ALSO TO CITATION(S) 48917 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 48884 


49093 (PB—261042) Perception and values in travel demand. 

research record report. Moore, M. (Transportation 
Research Board, Washington, D.C. (USA)). 1976. 55p. (TRB/ 
TRR—S592). NTIS, PC A00/MF AO1. 

The following sections are included: effects of travel time and 
cost on the frequency and structure of automobile travel; generalized 
attribute variable for models of mode choice behavior; perception of 
the availability of transportation alternatives for various trip pur- 
poses; methodology for analyzing errors in prediction with disaggre- 
gate choice models; alternative sampling procedures for calibrating 

i gate choice models; application of ae ee 
to calibrate a trip distribution and modal-split model; public policy 
development--the matrix for decision ing; behavioral impacts of 
the energy shortage--shifts in trip-making c’ teristics; incentives 
and disincentives to a behavior--a progress report; and 
parametric access network model. 


49094 (UCRL—52000-77-3, pp 1-8) Transportation's role in the 
Werth, G.C. Mar 1977. 

n Energy and technology review. 

Transportation most critical c to the 
nation’s energy research and development. LLL’s current research 
projects bearing on the transportation problem are briefly described. 

projects include: in-situ retorting of oil-shale deposits; in-situ 
gasification of coal; hydrodynamic and kinetic processes to study 
combustion in automobile engines; flywheels, lithium-air battery, 
regenerative braking, gy storage, and transition to synthetic 
liquid fuels. It is suggested that for alternate fuel systems we should 
Se Oe 0 ee ae Senne sak enaiies owe Cat 
candidates in detail--broad-cut and methanol. The first has a 
wide boiling range (100 to 650°F) and should be c’ and more 
efficient than synthetic gasoline; it will, however, require a continu- 
ous combustion engine such as the turbine or Stirling engine, or a 
fuel-injected ine like the stratified-charge--and the emissions 
question hasn't studied, as yet. Methanol, of course, burns 
— and works — i pressi i i 
cost. It is suggested that if in-situ coal processing can be made 
technically successful, then perhaps a methanol system would be 
distinctly advantageous. 


49095 Possible developments in Wilson, S.S. 
niv. of Oxford). PP 537-552 of In Aspects of conversion. 
lair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). lord, NY; 
Pergamon Press Inc. Gere. 

Transport has the most important factor in changing the 
pattern of global social life. A review of the evolution of transporta- 
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tion to the present brings us to the point to observe that our whole 
lifestyle revolves around the in combustion engine; some social 
impacts are discussed briefly. With rising fuel costs and shortages, 
the question is raised whether the human race can survive without 
the —— . Le are presented ~ road, rail, water, and ~4 
transport, but with energy consumption for transport — dominat- 
ed by road this sector is discussed in detail. Evaluations of 
the Wankel engine, stratified-charge engine, petrol injection, gas 
turbine, Stirling engine, vapor cycles, battery vehicles, hybrid drive, 
fuel cells, and diesel engines are made. Various forms of monorail, 
dual-mode vehicles, minitrams, hovertrains, magnetic levitation vehi- 
cles have reached model or prototype, but few are being developed 
further. (MCW) 


49096 Politics of urban transportation innovation. Altshuler, A. 
(Massachusetts Inst. of Tech., Cambridge). Technol. Rev.; 79: No. 6, 
51-58(May 1977). : 
Urban transportation systems may be subject more to the 
litics of maintaining the system than to efforts for efficiency and 
alternative modes of travel. Preserving existing social and 
behavioral patterns with minimal disruption can also lead to innova- 
tive problem solving. Government oan ies tend to focus on public 
investment and subsidy, although market decisions by individuals 
and tions and regulatory decisions have also shaped urban 
travel. 1950s building of the Interstate Highway System, for 
example, developed at the expense of mass transit as the assumption 
i that public and private systems should be self-sufficient. 
islation in the 1960s for local transit systems was with 
little subsidy in mind, yet assistance has increased rapidly over the 
years even as automobile travel has increased its of urban 
travel. Studies show that an increase in transit spending would 
neither alter travel patterns, conserve noe nor reduce air pollu- 
tion. Increased subsidies, then, are explained as a way to meet social 
and political objectives without making any real change in behavior. 
Politically table change strategies can be ranked in order of 
reference as those which (1) consumers accept voluntarily at a 
ltansna price to be self-sustaining; (2) introduce some sense of 
compulsion, but solve problems without much change in cost; (3) 
confer benefits at a high cost, whic is either deferred or diffused; 
and (4) bring about drastic changes that are perceived to be imposed 
by public officials. (DCK) 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 49002 


RAILWAY 
REFER ALSO TO CITATION(S) 47507, 48878 


49097 (PB—265236) Evaluation of rail rapid transit and express 
bus service in the urban commuter market. Final report. Boyd, J.H.; 
Asher, N.J.; Wetzler, E.S. (Institute for Defense Analyses, Arling- 
ton, Va. (USA). Lng Analysis Div.). Oct 1973. Contract - 
OS-20019. 267p. S, PC Al2/MF AOl. 

The study analyzes and evaluates public transportation alter- 
natives for serving the commuter market. The two main alternatives, 
rail id transit and integrated express bus service, are analyzed 
from standpoint of full costs (both supplier and user time costs). 
User time costs of the two alternatives are roughly equal; however, 
the supplier costs of the integrated bus service are much lower than 
those of rail rapid transit. Quantitative data on fuel consumption and 
emissions are presented, and the effects of political, regulatory, and 
institutional constraints are discussed. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 48909, 49000, 49096, 49097 


49098 (PB—261805) The impact of the U.S. energy situation on 
echnical 


high speed ground gy ory T report. Fraize, W.E. 
(Mitre Corp., McLean, Va. (USA)). Dec 1975. Contract DOT-FR- 
30015. — (MTR—6808). NTIS, PC A03/MF AO1. 

U.S. energy supply issues for the next few decades are sum- 
conapetsten GODOT) modes. As baclopsueh, Ge coer 

i As 
teristics of interci 
peepee pe. ( cough 1985 or 1990 ‘ 
id terms or )), energy shortages are 

seen to impact HSGT mainly through increased i 
(fuel) costs; and the need for greater capacity flexibility. In the 
term, HSGT modes may have to adapt to non-fossil fuels. Researc’ 
topics for addressing energy impacts on HSGT are suggested. 


PIPELINE 
REFER ALSO TO CITATION(S) 47507 
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INDUSTRY 


REFER ALSO TO CITATION(S) 47518, 48865, 48944, 49000, 
49004, 49333 


49099 (CONF-760890—1) Energy conservation in the chemical 
industry. Wishart, R.S.; Williams, M.A. (Union Carbide Corp., New 
York (USA); Union Carbide Corp., Texas City, Tex. (USA). 1976. 
Contract W-7405-ENG-26. 45p. Dep. NTIS, PC A03/MF AO0Ol. 

From 4. conference on national materials policy; Henniker, 
New Hampshire, United States of America (USA) (9 Aug 1976). 

By considering energy to be “wasted” whenever work is 
outunad which could have been completed with less or lower 
quality energy and without i magia higher total social or economic 
costs, data on U.S. and fo — in all sectors, 
e.g., trans ——. commercial, a ential, and industrial are pre- 
sented an ed. Potentials for energy conservation are identi- 
fied, pido en within the chemical industry to effect ener; 
conservation are described, and governmental and regulator policies 
appropriate to energy conservation are proposed. (LCL) 


49100 Energy use in industry. Newton, G.E.H. (Reed Engineer 

ing and Development Services Ltd., Maidstone, Eng.). pp 111-136 of 
In Aspects of energy conversion. Blair, I.M.; Jones, B.D.; Van Horn, 
A.J. (eds.). Elmsford, NY; Pergamon Press Inc. (1976). 

The evolution of energy sources is briefly followed. Much 
energy consumption data are presented graphically and in tables on 
energy use in industry. An energy flowchart for the UK in 1976; 
patterns for the U.S. actual 1970 energy flow and projected to the 
year 1980; and a flow diagram for materials energy, water, waste, 
and recycling are included. Energy requirements of buildings; pro- 
cess industries, paper industry used as example; the food industry; 
“cw industry; and newspaper printing are discussed. 


49101 Energy use in agriculture. White, D.J. (Ministry of Agri- 
culture, Fisheries, and Food, London). pp 141-176 of In Aspects of 
energy conversion. Blair, I.M.; Jones, B.D.; Van Horn, A.J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1976). 

An analysis is given of energy use in agriculture in the United 
Kingdom and of the benefits of using fossil energy to supplement 
solar energy. It is argued that the expenditure of fossil energy in the 
form of mechanization and fertilizers has resulted in varied foods to 
satisfy all needs and a maximization of food production in relation to 
land area and men employed. However, fossil fuels will ultimately 
prove to be finite and, while there is promise of abundant energy at 
some time in the future, there are formidable technological problems 
to be overcome before the promise becomes reality. The paper 
discusses the prospects for improvements to efficiency of energy use 
in agriculture that may be possible through the use of new tech- 
niques and practices without impairing agriculture’s high productiv- 
ity. 50 references. 


ENERGY SOURCES 


REFER ALSO TO CITATION(S) 47560, 47611, 47620, 47621, 
47622, 48938, 48965, 49018 


49102 (NP—21867) Energy options for industry. Final report. 
(TRW Energy Systems Management Div., Redondo Beach, Calif. 
(USA)). 17 _4 1977. 132p. Energy Systems Management Div., 
Redondo Beach, CA. 

This report is directed at supplying California Energy Re- 
sources Conservation and Development Commission with back- 
ground information on potential shifts from gas to alternate sources 
of energy with major emphasis on large industrial gas users. Solar 
and geothermal energy may have some impact in the future, but 
Bras tly oil will be the major substitute. The California Public 

tilities Commission — an end-use curtailment plan de- 

to direct the supply of gas; details of this plan are summa- 

rized. In Section 2, the climate meteorology and the main features of 
air quality control regulations are discussed. Section 3 examines the 
alternate energy sources and feedstocks and indicates the procedure 
by which an industrial user would assess the technical and economic 
impact of switching from natural gas for his operation. Section 4 is 
devoted to California's largest industrial consumers of natural gas; it 
contains specific information on how the gas is used and under what 
conditions the gas could be replaced by alternate sources. Section 5 
summarizes the major factors influencing decisions facing an indus- 
trial user when he selects alternate sources of energy or feedstock. 
Appendix A is a detailed description of the air pollution history and 
status as it applies to California, considering both California and 
Federal pollution legislation. A glossary of the technical terms used 
in the report is included. (MCW) 


49103 Influence of energy use on future industrial processes. 
Hadlow, M.E.; Buss, B. (Electrical Research Association Ltd., 
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Leatherhead, Eng. ) PP “syns of In conversion. 
Blair, I.M.; loam, ; Van Horn, NY; 
Pergamon Press Inc. ide. ; 
The aim of ep natie in 
industrial processes in he ge of the ho ee aaet situation. The 
of information available is first Sime” he cries. crisis in 1973, a 
considerable number of initiatives have been taken to review, survey, 
and in a few cases, take action towards improving the situation. 
second section of the paper indicates the extent of these and the 
contribution they make to the total material and industrial 
Until results of on-going studies become available, a coherent picture 
of the eventual impact is unavailable, but this paper investigates a 
framework for future development. Some suggestions are made of 
how future industrial it develop and, finally, examples 
are provided for output benefits of energy thrift, energy efficiency, 
and energy economy. (MCW) 


MATERIALS 
REFER ALSO TO CITATION(S) 48938 


49104 Energy involved in engineering materials. 
Barnes, R.S. (Univ Coll, Wales). Proc. Inst. Mech. Eng. 
(London); 190: No. 29. 153-161(1976) 

Energy is ni ert minerals into the basic materials 
which are wed in the engineering industry ond then to fonm tems 
into end products. It is in the conversion that most of the energy is 
normally consumed, and increases in the costs of energy influence 
the relative costs of these materials. The energy needed to form the 
materials into the various end products is normally small in compari- 
son and, even from an energy conservation tt of view, it is more 
important to employ forming methods which use the minimum 
amount of material than to choose methods which inherently use _ 
energy. The ability to recycle with low energy consumption the 
material which is discarded during the forming Se is 
important and improved recycling could have impact 
upon the overall energy consumption. Whereas the overall energy 
consumption is important, it is the cost of the raw materials them- 
selves and the total cost of the process to the finished product (offset 
by any return on waste products) which determines the relative cost 
of each of the various engineering materials. The United Kingdom 
energy situation and its effect on the relative positions of these 
materials is discussed. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 47482, 48824, 48892, 48938, 49402 


49105 (COO/2870—1) Evaporation: a prime target for industrial 
energy conservation. (Centec Consultants, Inc., Reston, Va.). Feb 
1977. Contract EY-76-C-02-2870. -. TIC. 

It is conservstively estimated that U.S. industry uses 660 
trillion BTU/yr., or the equivalent of 110 million barrels of fuel oil 
annually, in evaporation processes, and with the increase in fuel 

rices the cost 0} ee gallon of water from a process stream 
has tripled since 1973 erefore it is increasngly — to 
consider energy conservation in the upgrading, and 
ation of evaporators. Information is presented on: operating factors 
which can be corrected to affect energy conservation; on moderate 
investments for improved instrumentation and control, enhanced 
heat recovery, and the use of condensate and product flashing to 
conserve energy; and large capital investment modifications for 
radically reducing steam consumption involving either recompress- 
= the overhead vapors for reuse or using these vapors in additional 
— acl} new trends in evaporator design are briefly de- 
scri 


49106 (COO/2870—2) Upgrading existing evaporators to reduce 
energy consumption. (Centec Consultants, Inc., Reston, Va.). 1977. 

Contact EY-76-C-02-2870. 96p. Dep. NTIS, PC A05/MF AOl. 
This manual is intended to assist the evaporator ——— who 

will be performing the technical aie economic analyses 

the most suitable evaporator upgrading technique Tor his pose 

plant. Information is included on potentials for upgrading evapora- 

tors; correctable operating factors; heat recovery and other improve- 

ments in energy use with minor capital investments; 

through major capital investments; on comer eae meg 

upgrading pro; ; and new techno! 

designs, use o solar and low- -grade ano sources, and par cone 

enhancement. A 36 item bibliography is included. (LCL) 


49107 (NP—22016) —— and energy i em 
tural Energy Advisory Committee, ‘Springfield ( WU )). 1 = 
Agricultural Energy Advisory Committee, Dept. of Business and 
Economic Development, oa Id. 

es in corn “Ta. have been made 
since 1970 by 45.5% of Tilinois farmers. changes in 
practices of these farmers have been more chisel plowing and field 
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cultivating along with wider use of herbicides while amounts of 
moldboard plowing and crop cultivating have been reduced. Most 
ne een none cae nen ce One eaeee ee 
. To save time was listed by 69%, save fuel by 62%, reduce 
oun y 62%, herbicides have become available by 57% and reduce 
— by 52%. The major reason expressed by those farmers not 
practices was concern that weed problems would develop. 
Lao farmers in the State have been more likely to change prac- 
tices than farmers with 250 acres or less of cropland. i 
farmers are using chisel plows rather than moldboard plowing for 
larger tages of their corn and soybean acres and they tend to 
plow than smaller farmers. Diesel tractors were generally 
preferred for 2 sed sage 2 field cultivating, herbicide incorporation and 
tractors were — for ans and rotary 
hoeing. Less than half of the farms acres of cropland 
reported that diesel tractors were used. go. farms utilized diesel 
tractors on more than 9 out of 10 farms. Less than one farm in every 
25 reported the use of LPG tractors. 


49108 (PB—261241) Simulating farm irrigation system energy 

Wensink, R.B.; Wolfe, J.W.; Kizer, 

M.A. (Oregon State Univ., Corvallis (USA). Water Resources Re- 

——— Aug 1976. 115p. (WRRI—44). Dep. NTIS, PC A06/ 
AOl. 

The report evaluates the total amount of non-renewable 
energy resources consumed in the irrigation process. Five portable 
and permanent sprinkler system types, plus trickle and gravity 
irrigation systems were studied. An evaluation of the energy re- 
=_— to manufacture, install, operate, and transport the equipment 
or an entire irrigation season was included in the analysis. This 
evaluation was conducted in a variety Ws pew - situations, with 
ane acreages, consumptive use rates, tal irrigation require- 


49109 (PB—261983) Feasibility study of a system of staggered 
industry hours. Final report. Denton, J.C.; Pegley, K.A.; Blair, P.; 
Ma, F.; Ojalvo, S. (National Center for Energy Management an and 
Power, Philadelphia, Pa. (USA)). Mar 1975. Contract DI-14-01- 
0001-1848. 235p. Nris, PC All/MF AO1. 

See also PB—261982. 

The report aan and estimates the costs, benefits, and 
feasibility of a system of staggered industry work hours. The main 
conclusions are: the four-day, forty-hour work week appears favor- 
able for non-continuous process industries, non-service industries, 
and non-energy-pass-through industries; shifting to earlier starting 
times is favored relative to later times; balancing of production 
between shifts results in significant energy savings; moderate balanc- 
ing of production between shifts is erred relative to the more 

tterns; implementation problems will be severe in any 
ee from historical patterns, with the severity increas- 
ing uae e degree of departure. 


49110 BSC experience of arc-furnace continuous Eng- 
ledow, D.; Winter, F.D. (Br Steel Corp, Engl). Jronmaking Steel- 
making; 3: No. 6, 359-365(1976). 

The prereduced materials included Esso--FIOR briquettes, 
SL--RN HyL and Midrex pellets. Trials were carried out using 
a 185 t furnace rated at 80 MVA in which over 25,000 t of 

granulated iron and 6500 t of Midrex pellets were used alone as well 

as mixed together as a continuous charge. The results indicated an 
improvement over standard practice of % for the tap-to-tap period 
for a practice involving a aoe of scrap with the balance 
ee charged as gran iron. Energy requirements were 
ced from an average of 492 kWhyt for the standard to 

‘el kWh/t for the granulated-iron trials. Although aliens ame 
—_ be — _ a low-powered furnace for a continuous- 
-powered transformer may not be utilized 


to co ina fell caves capacity y affecting performance. 


49111 Electric arc furnace steelmaking with prereduced pellets. 
Rigaud, M.; Marquis, A.H.; Dancy, T.E. (Sidbec-Dosco). Ironmak- 
ing ‘Steelmaking: 3: No. 6, 366-372(1976), 
aS chemical characteristics of the reduced iron ores, in 


ane de ‘gangve constituents and the degree of metallization, 
ve a dies on be cnep comeneien The energy utiliza 
census ipinens sttaatee on cascommenl ae HOT 
scrap heats (0.89v. 0.92). Typical heats are described in detail and 
practical results are given on productivity, energy consumption, 
electrode consumption, refractory consumption quality of products. 
Low residuals and nitrogen content can be ied ase 
with 100% reduced material. Consequently, 

and aging characteristics similar to opes hearth and BOF sles can 
be realized with steels produced in electric arc furnaces. 8 refs. 


49112 


literature on formulating 
: ee Rev. Inst. Fr. Pet. Ann. Combust. 
, 823-854(Sep-Oct 1976). (In French with English 


Eudes 3 No. 5 
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The process of drying pie and varnishes by electron irra- 
diation is analyzed from the chemical standpoint. A review is made 
of the different synthesis methods of producing radiation-curable 
resins that have resulted in abundant patent literature. These resins 
are classified according to the nature of the reactive unsaturations 
they contain: unsaturations of the ‘maleic ester’ type; simple 
(meth)acrylic esters and amides; $beta$-hydroxyl (meth)acrylic 
esters, their (un)sataurated esters and toher derivatives; siloxanes; 
maleimides; ‘allylic’ unsaturations, and saturated resins. 267 refs. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 48824, 49106 


49113 Use of waste furnace gas from phosphorus production for 
Go guatutnn teen, Aadaeeen, LL; Levi, B.L.; Klenitskii, A.I. 
Tr., Nauchno-Issled. Inst. Udobr. Insektofungits.; No. 226, 154- 
155(1975). (In Russian). 

Model experiments are performed on the utilization of the 
waste furnace gas from the production of phosphorus for the pro- 
duction of water vapor at a pressure of 16 atm. Technical and 
economic calculations show that the production costs of a boiler- 
recovery unit with a capacity of 20 t/hr steam will be recovered in 
eight months. 


49114 (NTIS/PS—77/0283) Waste heat utilization ( 

from the NTIS data base). Report for 1964-Mar 77. aan ae 
(National Technical Information Service, Springfield, Va. (USA)). 
May 1977. 221p. NTIS, PC AO1/MF NO!. 

Federally-funded research on techniques of recov waste 
heat from power plants, buildings, industrial processes, waste 
disposal is covered. Studies of waste heat boilers and the use of 
waste heat for irrigation, sewage treatment, odor control, desalina- 
tion, heating, and aquaculture are included. (This updated bibliogra- 
phy contains 216 abstracts, 51 of which are new entries to the 
previous edition.) 


49115 (NTIS/PS—77/0284) Waste heat utilization. Volume 2. 
1975-March 1977 (citations from the Index data base). 
Report for 1975-Mar 77. Hundemann, A.S. (National Technical 
Information Service, Springfield, Va. (USA) May 1977. 219p. 
NTIS, PC AO1/MF NO1. 

n See also NTIS/PS—77/0283. Supersedes NTIS/PS—76/ 

8. 
Worldwide research of waste heat from industrial 


peccametlinae nt gee tegen ha yp nant meth pans} me aes og 

¢ treatment, odor control, desalination, and heating are includ- 
my updated bibliography contains 212 abstracts, 141 of which 
are new entries to the previous edition.) See also NTIS/PS-76/0277, 
Waste Heat Utilization. Vol. 1. 1970-1974. 


49116 (SAN/1207—1) Sanne Ge lg ae 7 for a 


Ahmad, S.; Hays, L. . , Santa 
Monica, Calif. (USA)). iS Feb 1977. tract EY-7 6003-1207, 
166p. Dep. NTIS, PC A08/MF AO1. 
Application of a two-phase turbine system to waste heat 
recovery was a y 
15 to 30% were calculated for a 
le stage demonstration unit, desi 
DowTherm A) and for atmospheri 
cycle efficiency of 23%. The net output power was 276 hp at 8,100 
“fot fey te 
— O76 hp for the com system. A fi 
pow ata aly. dongle 5 tion, had 
while a four stage steam Toes ution 
rawings were prepared for the turbine 
improvement i yey i 
rpm was found to the use of a liquid 
sensible heat. A reduction in capital cost 
the use of a contact heat exc instead of tube-fin construction. 
The cost for a contact heat exc was only $35-52/kWe com- 
pared to $98/kWe for a tube-fin he exchanger. drawings 
A program resulti a 
<- i — . 
program would ran a feeling 
test of the nozzle and turbine at the end of the first year, a laboratory 
pectoneins Sat Sis Seemann ete ty Os ean ee Gn Gant 
year and a field demonstration test and laboratory endurance test of 
the system during the third year. The blowdown test rig 
for the first year’s program and test turbine were designed. 


49117 Process and apparatus for using waste heat of refuse 
burning installations. Hug, F.O. ( (to Ofse Ofenbau-und Feuerung- 
stechnik AG). US Patent 4,020,797. 3 May 1977. Priority date 7 May 
1977, Switzerland. 10p. 
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PO for using exhaust heat from burning refuse is 
wherein a heat exchanger constructed as a self-sup; rting 
unit is mounted, inside an enclosure, directly on the combustion 
chamber. The heat exchanger consists of at least two co-axial, 
vertical, cylindrical, single-layer packs of helical tubes with their 
convolutions in close contact with one another and located so that 
oF lie nearly perpendicular to the direction of flow of the smoke 
oul of combustion. One or each of the packs consists of a 
ty of tubes with the convolutions of the respective tubes 
ed in repeated series along the length of the pack. The packs 
of helical tubes may be connected in series or in el for heating 
water. Alternatively, they may be divided individually into sections 
for any one of a number of alternative boiler configurations in which 
the sections can provide preheaters, evaporators and superheaters. In 
each arrangement the hot smoke and passes upwards inside the 
innermost pack heating it by radiant heat, is {deflected through 180° 
to downwards between that k and the next one to be 
deflected again at the bottom through 180 ° to pass upwards past the 
said next one and any outer pack to surrender further heat by 
radiation before being discharged from the enclosure. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 48332, 48333, 48334, 48921, 
48924, 48925, 48926, 48927, 48976, 48990 


BUILDINGS 
REFER ALSO TO CITATION(S) 48290, 48908, 48984, 49389 


INDUSTRY 
REFER ALSO TO CITATION(S) 49004 
WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 47880, 48890, 48892, 49392, 
49722, 49920 


49118 (AD-A—035088) Utility distribution systems in Sweden, 
Norway and England. Special report. Aamot, H.W.C.; 
Lobacz, E.F.; Wuori, A.F.; McFadden, T.T. (Cold Regions Re- 


search and Engineerin, g Lab., Hanover, N.H. (USA)). Nov 1976. 
126p. (CRREL-SR—76-16). NTIS, PC A07/MF AOl1. 

New developments and special problems or solutions in water 
distribution systems, a and solid waste transport systems, heat 
distribution systems and tric transmission systems are discussed. 
Cold weather considerations are highlighted. For water and sewage 
systems, the use of ductile iron and plastic materials for pipes is 
reported. The use of heating, insulating or shielding of the pipes for 
frost protection is of interest. Some developments in tunneling 
technology were identified. Pneumatic solid waste collection and 
vacuum sewage collection represent new developments. For heat 
distribution, the many different types of pipe and insulation systems 
used are described. Good moisture control in insulation is empha- 
sized. Developments in ag Sapte heat transmission are discussed. 
With electric distribution, the use of self-supporting aerial cables is a 
new development. With transmission, problems of icing and counter- 
measures are discussed. 


49119 (CONF-770207—, te Municipal solid waste man- 
agement alternatives. St. Clair, C.W. 1977. 

From Sym eae pra for public awareness on energy; Knoxville, 
Tennessee, Uni of America (USA) (24 Feb 1977). 

In Energy awareness. 

Resource recovery, by which materials and energy are ex- 
tracted from solid wastes, is a new direction from the traditional 
ee wastes that solves waste disposal problems and is respon- 
sive to the need for conservation. Collections of trash now represent 
yh de $2.5 billion re eee just to move it from one place to another. 

is spent on open dumping, which will be 
abibied ~ B the Resource Conservation and Recovery Act takes 
rfect i in 1983. Source separatin, ing, allowing recycling of paper, glass, 
aluminum, etc., can be handled by separate containers and pick-up 
trucks. Pilot facilities are now in operation to demonstrate equipment 
able to take compacted mixed trash and, through shredding, sifting, 
sorting, and separation, recover specific materials. New devices, 
Pte as ™ trommel at a New Orleans plant, saves Nae by separat- 
material prior to shredding. The organic fraction 
pe be phe lor energy recovery because its low sulfur quality offsets 
its lower heating value. Other uses include pyrolysis, composting, 
sanitary landfill, a feed, and methane Demonstration pro- 
jects in several cities are described. S tions from these pro- 
jects will be used to develop markets and ponte private pa 
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public participation. Resource recovery, unlike national energy 
policy, remains a local option and involves a capital-intensive effort 
and community support. K) 


49120 (NP—21871) Solid waste processing facilities. Technical 
report 103701, Rev. B. (Resource Technol Cuan Ch 
Calif. (USA)). Feb 1976. 358p. Technology * CA. 
A comprehensive listing is presented of all U.S. solid waste 
processing facilities, both planned and which include steel 
can recovery capability or where such ility could be i 
ed for each auch facility, These sheets are arranged alphabetically by 
‘or each suc ty. are ly 
city name. Information is included on where and how much solid 
Sanden ca. deeliiien anlivaieumemania aa 


processing, ¢.g., Shredding, magnetic separation, etc. Lar sem. 
equipment to be used; amount steel recoverable; and markets 
price for the recovered steel. 


49121 Investigation of of freezing carbon dioxide out 
S flue - Titov, V.B. Kholed Tekh.; No. 10, 22-27(1976). (In 
ussian 
An experimental installation and method for investigating the 
process of freezing carbon dioxide out of flue gases is described. The 
installation is a closed cycle with a dry-ice separator consisting 
of a solid copper, liquid-hydrogen-cooled plate in a textolite duct, a 
condenser and regenerator. The COs is frozen out on the surface of 
the plate and sublimated. Information and formulas are given on the 
density and heat conductivity of the layer of frozen . The data 
resented can be used as a basis for industrial production of dry ice 
Tom stack gases. 


49122 (PB—262339) An investigation of the potential for re- 
cxanee peor Se Se ee Wilson, 
D.G. (Massachusetts Inst. of Tech., Cambrid; 

Mechanical Engineering). Oct 1976. 214p. NTIS, 

The potential for recov materials 

ing from the demolition of buildings is evaluated. The objectives 
were: (1) to determine the total quantity and material of 
demolition wastes produced annually in the United — (2) to 
examine potential and hypothetical new technologies and - 
tions which, when applied to resource petty? from ition 
wastes, could be economically favorable; and (3) to examine cost 
specifications for economic viability of potential resource-recovery 
operations on demolition wastes. An input analysis is made to 
determine the probable contents of demolition wastes in recent years 
in three U.S. cities--Atlanta, Boston, and Los Angeles. A process 
flow chart for a hypothetical demolition-waste treatment center is 
drawn up and the operations of such a center are analyzed. It is 
concluded that such a center should be profitable in urban areas 
where concrete aggregate is in short supply and where landfills 
taking mixed wastes are distant and expensive. 


49123 been sg Feasibility of producing elemental sulfur 
from magnesium sulfite. Final "SD, 1975—Aug 1976. Lowell, 
P.S.; Corbett, W.E.; Brown, G.D.; Wilde, K.A. (Radian 
Austin, Tex. (USA)). Oct 1976. Contract EPA-68-02-1319. 21 p. 
NTIS, PC A10/MF A0O1. 

Results of a study to extend potential applications of MgO 
flue gas desulfurization — by allowing the sulfur to be 
recovered as elemental sulfur as well as sulfuric acid are presented. 
The study considered the feasibility of —— the exothermic 
SO. reduction reaction with the endothermic MgSOs calcination. 
Preliminary consideration of the reductants dt monoxide, hy- 
drogen, methane, and hydrogen sulfide showed that the reaction 
with SO, can supply or in some cases all, of the heat of 
decomposition of Mg in detail were: (1) low-tem- 

ture catalytic decomposition using a ly available 
ow-Btu synthetic-gas reductant — and (2) high- qeuuguediene 
noncatalytic decomposition medium-Btu aes yh gas from 
an ea a ret gasifier. Comp and material balances for 
— rocess designs ey me rote developed to 
i lems. Recommendations for work required to continue 
process development are given. Problems identified include catalyst 
physical stability, en separation, dust carry-over, and 
noncatalytic reduction 


49124 Energy from wastes. Sabel, W. (Oxford Polytechnic). 
449-458 of In Aspects of energy conversion. Blair, I.M.; Jones, B. 
Van Horn, A.J. (eds.). ‘ord, NY; Press Inc. (1976). 
bn technological, ——_ environmental, —_ — olen 
pects of energy conservation recovery 
and domestic wastes are briefly “Gacomel’ (JSR) 
49125 Control system for sulfur process. Vautrain, L.H.; Ems, 
H.A. (to Phillips Petroleum Co.). US Patent 4,021,201. 3 May 1977. 
Filed date 1 a 1976. 8. a _ 
The flow rate o! oxygen-containing gas to a process for 
the oxidation of the hydrogen sulfide in a sour gas to sulfur is 
regulated responsive to the lower of the sour gas pressure signal and 
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ting the value of the sour gas flow rate as modified 

hydrogen sulfide to sulfur dioxide in the us 

poe Aetna apm: dle op to 

poms poe de The sour gas flow rate can be regulated 

responsive to the of the sour gas pressure signal and the 
oxygen-containing gas flow rate signal. 


EDUCATION 


REFER ALSO TO CITATION(S) 48086 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 49094 


INTERNAL COMBUSTION ENGINES 
DIESEL 


49126 Computer calculation of heat release rate in a diesel engine 
from pressure-time diagram. Gupta, C.P.; Sharma, C.P. 
(Univ. of Roorkee, India). J. Inst. Eng. (India), Mech. Eng. Div.; 57: 
No. 4, 212-217(Jan 1977). 
From Annual paper meeting; Madras, India (27 Mar 1976). 
A method and complete computer program are presented to 
calculate the mass burning rate of fuel (or heat release rate) in a 
diesel engine taking into account dissociation and heat transfer 
effects. A procedure for determining the effect of changes in engine 
operating conditions (from those for which the pressure time dia- 
gram is available) on heat release is also outlined. 


49127 Transducer for engine fuel injection monitoring. Heggie, 
W.S. (to Canadian Patents and Development Ltd.). US Patent 
4,027,536. 7 Jun 1977. Filed date 21 May 1976. 4p. 

A transducer for diesel fuel injection monitoring is described. 
The system consists of a barrel-shaped housing made of strong metal 
encom the fuel line tube and fixedly attached to the tube 
circumferentially at outer positions and defining an enclosed annular 
volume, a pressure measuring element positioned in the said volume 
away from the fuel tube and adjacent the inner wall of the housing, 
and a solid cold flowing material completely filling the volume 
between the fuel tube, and the housing with the pressure measuring 
embedded therein. In a preferred version the transducer is split to 
enable easy installation. 


TURBINE 


49128 Cooling system for turbines. Brown, H.B.; Cantor, E.; 
Detolla, F.L.; Vollinger, G.J. (to United Technologies Corp., Hart- 
ford, Conn. (USA)). German(FRG) Patent 2,612, T29/A/~ 14 Oct 
1976. 13p. (In German). 

3 figs. 

An improvement in the output and life expectancy of a gas 
turbine engine is obtained by using cooling air for the housing and 
the turbine guide vanes. An air chamber in the turbine engine is 
situated between the housing and a ring. The ring is arranged 
radially outside a row of nozzle guide vanes and is capable of 
deformation relative to a —— surface, so that an air seal is 
formed between the air chamber and the working gases. 


oo .. Ye ge Ag ge G.; s NORD. 
y; to Lucas ustries irmingham 
ae: me Patent 2,615,249/A/. 21 Oct 1976. 9p. (In German). 


1 control system is described through which the fuel 
Suu themn Se punn % ts eateen dette amelion An electrical 
circuit produces a first signal, which is a function of flow rate, and a 
second » Which is a function of the nominal speed of the 
turbine. uipment has an overspeed valve, which operates from 
the difference een the first and second electrical signals. 


49130 Automotive gas turbine power plant. Kronogard, S.O. (to 
United Turbine AB and Co., Kommanditbolag). US Patent 
4,025,221. 24 May 1977. Priority date 22 May 1973, Sweden. 6p. 

An automotive gas turbine which includes at least one power 
turbine rotor and at least one further turbine rotor driving at least 
one compressor, as well as a variable transmission for transferring 
energy from either of the rotors is described. The compressor rotor 
is made of lightweight material and the variable transmission is 
arranged in such a manner that the power transferring train from the 
transmission to the compressor rotor will obtain considerably less 
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than moment of inertia than the power transfer train from the 
pertaining turbine rotor to the transmission. Last-mentioned portions 
of the power transfer train will thus form a rotatable body, the 
inertia of which is connectable to the compressor rotor, for instance, 
during starting or acceleration. If a further turbine rotor is directly 
connected to the compressor rotor, this further turbine rotor is made 
of ceramic material, which has a low s weight, and will not 
noticeably increase the moment of inertia of the compressor unit; a 
— int in the arrangement is that the inertia-providing body is 

le independently of the — output shaft, so it may be iat 
in ye even when a vehicle is stopped. 


ELECTRIC-POWERED SYSTEMS 


REFER ALSO TO CITATION(S) 49336 


VEHICLE DESIGN FACTORS 


49131 (PB—265247) Design, t and testing of Cal- 
Chrysler research safety - Phase II. Volume oe Final 

Jul 75-Nov 76. Miller, P.M.; Greene, J.E. ( 

Buffalo, N.Y. (USA)). Feb 1977. Contract BOT HS $0 214. Re 
(CALSPAN-ZM—5793-V-1). NTIS, PC A14/MF AOl1. 

See also PB—264516. 

Major emphasis has been eae on development of crash 
protection systems, low-speed vehicle damage control, pedestrian 
injury reduction and occupant protection. Respective systems were 
designed, developed and tested at the sub-system level. Once accept- 
able subsystem performance was established, test articies represent- 
ing the complete crash protection features were fabricated and 
subjected to a number of system integration tests. Results to date are 
very encouraging. A high level of crash protection has been pro- 
vided in a small family type vehicle. The overall design appears to 
be compatible with Phase I weight (2700 Ibs.), producibility and cost 


targets. Further refinements of the design, anticipated for the subse- 
quent effort, are discussed. 


ENGINE-TRANSMISSION MATCHING 


49132 Continuously variable transmission: another approach to 
auto efficiency. Energy Res. Rep.; 3: No. 10, 2-5(16 May “eo 
Fuel economy from continuously variable transmissions will 
be pursued as part of the effort to improve automobile efficiency as 
much as 23 it. Noise from the hydraulic system and higher 
llutant emission problems must be solved before transmission 
improvements can incorporated on a widespread basis. These 
roblems also apply to the ye oe of gas turbine drives and 
fywheet assistance tests with trucks and buses 


concepts. Preliminary 
the variable transmission indicate a 50 percent saving is possi- 
ble. ¢ savings derive because engine efficiency is optimum at only 


one load —— compromise by having a series of 
ranges for the leliver power to the drive shaft), and a 
continuously v; le Aaah <8 can find the best engine speed to 
suit the vehicle a by —o the operating schedule curve. An 
electronic computer can contro dace o valves and schedule 
operations for individual —. The Orshansky Transmission Cor- 
poration of San Diego has developed a system based on a planetary 

gear set. The com wn ean ways to muffle transmission noise 
aa modify the luce emissions. (DCK) 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 49138 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 49097 


49133 Digital control device for recirculated flow of exhaust gas 

in an internal combustion engine. Ko; carmumeen, 0. Ge Pests Mieke 
Kogyo Kabushiki Kaisha). US Patent 4,024,847. 24 May 1977. Prior- 
ity — 25 Nov 1975, Japan. 4p. 

An arrangement for exhaust gas purification is described. The 
device consists of a plurality of “be cunninns Gas communicate the 
suction or intake tube within the cylinder with a recirculation pipe 
for recirculating the exhaust gas into the suction tube. Seb who 
opening is controlled to open or close by means of a valve which is 
regulated in response to various derived from the internal 
combustion and emitted as signals from a computer so as to 
a en ee ee oe Oy ee 
purify it 
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49134 Flow rate control apparatus in exhaust gas recirculation 
system. Yamamoto, T.; Yoneda, K. (to Nissan Motor C Co., Ltd.). US 
Patent 4,027,636. 7 Jun i977 Ey Priority date 26 May 1975, "Japan. 6p. 

A sonic nozzle is formed in a recirculation passage intercon- 
necting the exhaust line to the induction passage of an internal 
combustion and a valve member is arranged to vary the 
throat area of os nozzle, while the induction passage has a similar 
combination of sonic nozzle and a valve member. The control 
apparatus has a valve actuating mechanism arranged to link the 
respective valve members in the sonic nozzles with a common 
element which is necessarily moved when a change in the engine 
speed is intended, so that the throat area in the recirculation passage 
is varied always in direct relation to the throat area in the induction 
passage. 


49135 Flow rate control mechanism for use in exhaust gas re- 
circulating system. Goto, K.; Shibata, N.; Hashiguchi, Y. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4, 027, 635. 7 Jun 1977. 
Priority date 25 Sep 1974, Japan. 6p. 

A flow rate control mechanism for use in controlling the flow 
rate of exhaust in an exhaust gas re-circulating system of an 
internal combustion engine is described. The mechanism includes a 
swirl flow chamber having a circular cross section, a first nozzle and 
a second nozzle, the former of which is open through the inner wall 
of the swirl flow chamber therein in the direction normal thereto 
and the latter of which is open through inner wall of the swirl flow 
chamber therein in the direction tangential thereto. The latter nozzle 
is positioned close to the opening of the former or first nozzle. The 
first nozzle directed in the normal direction extracts part of exhaust 

gases through an exhaust manifold, while the second nozzle directed 
in fh the eee direction is communicated with atmosphere. The 
opening of the first nozzle is close to the opening of the second 
nozzle, so that the pressure at the opening of the first nozzle 
approximates the atmospheric . As a result, the flow rate of 
aust gases which having m extracted through the exhaust 
manifold and fed into the flow rate control mechanism will be 
proportional to the yp root of the exhaust gas pressure. Thus, the 
exhaust gases at a flow rate proportional to that of intake air is 
introduced into the swirl flow chamber, so that both gases are mixed 
and fed into an intake manifold. 


ALTERNATIVE FUELS 


oo (CONF-761028—3) Methanol fuel modification for high- 
y vehicle use. (Union Oil Co. of California, Los Angeles (USA)). 
1976. Contract EY-76-C-04-3683. 6p. Dep. NTIS, PC A02/MF AOI. 
From ERDA contractor’s coordination meeting; Ann Arbor, 
Michigan, United States of America (USA) (17 Oct 199). 
A description is given of a project to identify all significant 
re ag associated with —_— methanol or methanol/ gasoline 
lends in present highway vehicles, to identify and oudiaie all 
potentially practical solutions by way of fuel modification, and to 
make appropriate recommendations for further study and perfor- 
mance testing. ERDA has identified methanol as one of the logical 
candidate fuels for the period beyond 1985. The project aims at the 
transition period, or an emergency situation in which it is desired to 
use methanol in existing vehicles, either neat or in blends with 
gasoline. However, when its results are combined with those of the 
complementary project on engine modification, guidance will be 
—— for farther research towards the mutual adaptation process. 
use the contract started only last month, the report is devoted 
more to plans than to accomplishments. 


49137 Some studies on use of kerosene and petrol blends in 
spark-ignition engine. Tankaria, G.D. (L.E. Coll., Morvi, India); 
Ghosh, B.B. J. Inst. Eng. (India), Mech. Eng. Div; 57: No. 4, 224- 
229(Jan 1977). 

Experiments were carried out on four-stroke cycle spark- 
ignition engine using five blends of kerosene with petrol at compres- 
sion ratios 5.3 and 7.47 at constant engine speed of 1,500 rpm. The 
studies showed that: (1) at part-load and lower compression ratio, 
the brake thermal efficiency improves with percentage increase of 
kerosene, but at higher compression ratio it improves only up to 50 

it kerosene blend with petrol; (2) the knock-free maximum 

rake horsepower reduces with (a) the percentage increase of kero- 
sene and (b) the increase of compression ratio; and (3) kerosene gives 
best economy to develop certain maximum brake horsepower at 
different engine operating conditions. 


Hydride fuel system. MacKay, D.B.; Nielson, B.C.; Hen- 
riksen, D.L.; Billings, R.E.; Simons, H.M.; Hindmarsh, P.P. (to 
Billings Energy Research Corp.). US Patent 4,016, 836. 12 Apr 1977. 
Filed - 8 1975. 12p. 

A hydride fuel system is disclosed for use with a motor 
vehicle or other apparatus having a combustion unit and a mixing 
device for hydrogen gas with air for introduction into the 
combustion uni system includes a hydride storage tank having 


MATERIALS 


a housing and a plurality of containers disposed in the rr 
holding hydride material. The containers are 

the flow thereabout of fluid introduced into 

hydride storage tank. Either exhaust gases or 

ing fluid is delivered into the hydride 

the hydride material in the containers i 
release hydrogen gas which is then conveyed to the mixing device. 
The pressure of the hydrogen gas in the containers is monitored and 

the amount of exhaust So peed or cooling fluid delivered to the hydride 
storage tank is controlled y. Thus, if the pressure exceeds 
some predetermined level, then delivery of exhaust gases or 
cooling fluid to the hydride tank is inhibited. Apparatus is also 
provided for introducing a hydride coolant into the hydride yt the hyde 
tank to circulate about the containers and thereby cool the h 
material. Hydrogen gas is introduced into the containers during the 
cooling operation and the hydride material is thereby caused to 
absorb hydrogen gas for future release and delivery to the engine. 


MATERIALS 


REFER ALSO TO CITATION(S) 47057 


49139 (AD-A—034004) Materials 

technical report, 1 Jul 1974—30 Jun 1975. (Illinois Univ., Urbana 

as Materials Research Lab.). Jul 1975. 227p. NTIS, PC All/ 
AOl. 

See also AD—781676. 

Contents: Scientific program -- Degenerate quantum systems, . 
Electron-lattice coupling, rdered materials, Surfaces, interfaces, 
small particles and catalysis, Mechanical properties of materials, 
Semiconductor materials and devices. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 47142, 47599, 48317 


49140 Conference on in situ da) Jackson, M.R.; 


Walter, J.L.; Lemkey, F.D.; Hertzber, — 06 
Xerox Individualized Publishing (19 6). ‘SOs (CONF-7: To 


From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 
Several areas of in situ composite materials are emp! 
including: structure and control of structure; physical — 

mechanical behavior; stability; environmental response; and 
metallic and ceramic systems. Separate abstracts of 29 individual 
papers appear in ERA. (GHT) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 48615, 49226, 50287 


49141 (AD-A—037399) Long-range materials research. Annual 
technical report (final), 1 January—31 December 1976. Huggins, R.A. 
(Stanford Univ., Calif. (USA). Center for Materials Research). Jan 
1977. Contract N00014-75-C-71. 148p. (CMR—77-1). NTIS, PC 
A07/MF AOl. 

This technical — is a final report on two of the following 
separate pro es posing this program: (1) Detection of X-ray 
Radiation; (2) Supeapieetiater and Warm Working of Metals and 
Alloys, (3) Synthesis of New Types of Catalyst ows cong | (4) Devel- 
opment of Elevated Temperature Electrocrystallization ues. 
The programs Detection of X-Ray Radiation (1) and Fe of 
New Types of Catalyst Materials (3) are completed as of December 
31. The research entitled Superp ennmennne | and Warm Working of 
Metal and Alloys (2) is continuing as another program under another 
contract. The a program, Development of Elevated Tem- 
perature Electrocrystallization Techniques (4) is continuing under 
the present contract. 


a ge og gay Selected problems in joining thin alumi- 
foils to copper. Z. Translated from Schweisstechnik 
(Vienna): 24: No. 2, Ti-81(1974), 13p. Dep. NTIS, PC A02/MF AO1. 
- mp ren ej = joining of thin Al to po Pl resistance 
welding are descri ong with ex ents 
welling, Tests of the corrosion ao of the ithe ‘welds, gh mee 
tests, and mechanical properties are discussed. (GHT) 


49143 Resistance seam welding. Schueler, A.W. (Teledyne Pre- 
cision-Cincinnati). Weld. Res. Counc. Buil.; No. 225, 1-23(Apr 1977). 

The advantages and disadvantages of the resistance seam 
welding process are presented. Types of seam welds, types of seam 
welding machines, seam welding power supplies, resistance seam 
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welding — and seam welding characteristics of various 
metals. (GHT) 
49144 (LA-UR—77-1030) Explosion welding. Popoff, A.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. ro W-7405- 
ENG-36. 27p. (CONF-770508—2). Dep. NTIS, PC A04/MF A0O1. 
From 28. national plant and maintenance confer- 
17h. Chicago, Illinois, United States of America (USA) (9 May 
The theory of explosion metal-welding is reviewed briefly 
and the interdependence of s t eters is discussed. Engi. 
neering aspects of ind implementation of the process are 
discussed and a general characterization is made of disamilar metal 
composites obtained through explosion welding. It is brought out 
that immiscible metals and two metals having a propensity to form 
intermetallic compounds or low-melting eutectics can be joined with 
as much ease as two metals that are mutually soluble; low ductility 
metals can also be welded using explosives. 27 refs, 4 tables, 10 figs. 


49145 | ig Ductility in hot isostatically pressed 
maraging steel. German, R.M.; Smugeresky, J.E. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). "Mar 1977. 38p. ‘(CONF- 
eae ). yo . NTIS, a ng New York, Unised 
rom meeting; Niagra ew York, Uni 
States of America (USA) (20 Sep 1976). 

_ Prealloyed 250- steel red oa eaee e roduced by the 
rotating electrode process was y hot isostatic 
pressing, (HIP) at 1100° and 1200°C. "The stre ert following \ 

at 480°C) equalled that of wrought material; however, duc 
was negligible. This lack of ductility in the powder we and 
product was traced to titanium segregation which occurred at 
powder surface during powder production. The formation of a 
titanium intermetallic at the prior athdie boundaries during aging 
caused failure at low plastic strains. Altered aging treatments suc- 
cessfully broke up the embrittling film and resulted in a significant 
ductility recovery for the HIP material. Analysis of the fracture 
process indicates that further ductility gains are possible by reducing 
the titanium content, refining the particle size, and optimizing the 
thermal cycles. 


49146 Cold welding of aluminum for encapsulation of nuclear 
fuel. Summers, J.R.; Hins, A.G. Chicago; Society of Mechanical 
Engineers (1975). 3p. 

Plutonium and uranium foils for nuclear physics measure- 
ments consist of a fuel core sandwiched between two aluminum 
disks. A leak-tight — edge seal is produced by the cold- 
pressure die-welding method. 


49147 Superconductors. Mc , I.L. (to Imperial Metal In- 
dustries (Kynoch) Ltd.). US Patent 4,028, 488. 7 Jun 1977. Priority 
date 28 Jan 1974, United Kingdom of Great Britain and Northern 
Ireland i 6p. 

mechanically strengthened intermetallic superconductor is 
meee. around ements of one component of the superconductor in 
a matrix material. The selection of relative proportions for 
the components of the assembly leads to enhanced mechanical 
properties of the superconductor in the composite. 2 figures, 1 table. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 49158, 49160 


49148 (AD-A—038398) Strain energy _ martensi- 
tic transformation in titanium Technical report. Shibata, M.; 
Ono, K. (California Univ., Los Angeles (USA). Dept. of Materials). 
4 1977. Contract N00014-75-C-0889. 24p. NTIS, PC A02/MF 

Total strain energy of bec to hcp martensitic transformation 
in several titanium alloys has been evaluated. Its minimum is as- 
sumed to dictate the characteristics of a transformation product, and 
various features of Ti alloy martensites have been deduced. This 
analysis considered both elastic strain energy originated from the 
transformation strain and plastic relaxation strain in relief of high 
internal stresses. 


49149 ee ene diffusion and its use 
in studies of metal oxides. Chen, W.K.; Peterson, N.L. (Argonne 
National Lab., Ill. (USA)). 1976. Been W-31-109-ENG-38. 22p. 

make S, PC A02/MF AOI. 
rom Conference on defects and diffusion in solids; Tokyo, 

Japan (Oct 1970), 

lication of the isotope mass effect in diffusion to the 
gies defects and diffusion in nonstoichiometric metal oxides are 
ted. Experimental results on CoO, NiO, Fe/sub 1-x/O, and 
‘Co,Ni)O solid solutions will be used in the discussion. 34 references, 


49150 epee Migration of tilt boundaries and facet 
development in thin gold Allen, R.M.; Goodhew, P.J. 
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(Cornell Univ., — Lp ye + ga Contract EY-76-S- 
02-2679. I A 
"Tha Dep S gold were welded — to create bicrystals 
containing ing [001] twist grain boundaries. The bicrystals were heated 
in the transmission electron microscope, and the migration of first 
twist and subsequently tilt regions o' the boundary was observed 
directly. The tilt boundaries showed a tendency to —— which grew 
less mage at as the twist angle was increased. The preferred 
boundary peared to be controlled either by inhomogeneities 
in the wid mn of the original single-crystal films or by the lowest- 
os section of the O-lattice, which in this case is the plane with 
ighest density of O-points. The interaction of a migrating 
somalinonanedlion elemans of sizes was also observed, and the 
pinning effects are reported. 9 figures, 1 table. 


49151 (LBL—5784) ang nd of grain beg an ll reactions in 
aluminum—zinc alloys utilizing lattice imaging electron 

Gronsky, R. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Dec 1976. Contract W-7405-ENG-48. 149p. Dep. NTIS, Pe 
A07/MF AO1. 


Lattice i and conventional transmission electron mi- 
croscopy have been eae in an investigation of the relationship 
between grain boundary structure and boundary-nucleated phase 
transformations. The study encompassed three reactions associated 
with grain boundaries in the Al-Zn system: heterogeneous nucleation 
at grain boundaries, discontinuous precipitation involving the R- 
phase and the low temperature discontinuous reaction. In conjunc- 
tion with image computations, lattice images were interpreted using 
direct fringe spacing measurements, microdensitometer traces and 
optical diffraction, providing superior capabilities in structural and 
c we Se pe igh on rs of less than or equal to 1% were achieved 
by only 10-fringe samplings using an internal magnification standard. 


49152 (SU—326P38X7) won refinement strengthening. Sev- 
enth quarterly progress report, April 1, 1976—June 30, 1976. Klundt, 
R.; Schmidt, C.; Sherby, O.D. (Stanford Univ., Calif. (USA). t. 
of Materials Science and ineering). 1976. Contract EY-76-S-03- 
anes. 24p. Dep. NTIS, PC A02/MF AO1. 

Transmission electron microscopy studies of the HT-9 alloy 
are continuing. The substructure developed during heat treatment 
was studied. Torsion samples tested at 400°C, 550°C, and 700°C at a 
constant effective uniaxial strain rate of 6 x 10~*s~* were examined, 
and micrographs depicting the substructure as a function of > 
deformation temperature are included in this report. Sub; 
measurements were completed. The compression creep behavior ra 
the ferritic HT-9 and EM-12 stainless steel alloys was investigated. 
Compression tests results from both constant crosshead speed and 
strain-rate-c tests for the HT-9 and EM-12 alloys are under 
evaluation. Prelimi correlations between the stress exponent at 
constant structure, N, and the applied stress were obtained. The 
initial test results indicated that the value of N depends on the type 
of test conducted such that N is larger for the tests where the strain 
rate is increased than for tests where the strain rate is decreased. 
These results can be explained by rapid recovery (growth) of the 
substructure during a decrease in strain rate. The basic tests on the 
austenitic stainless steel alloys were completed. The behavior of the 
type 321 stainless steel (which contains carbide forming titanium 
additions) is very similar to that of the type 304 and 316 stainless 
steel alloys. This behavior suggests that the carbide particle density 
in the microstructure of the type 321 alloy is not sufficient to 
stabilize the substructures developed d mechanical working. 
The latest tests conducted on type 321 stainless steel were constant 
atcha anak aan be GE ane cae © oe Ge 
Sstress-true strain curves for constant true strain rate. 11 figures, 3 
tables. (RWR) 


49153 tee i study of the U-O-C 
reo oy 


monoxide pressures at equilibri- 
um. Heiss, Tromiated by by RG. Mansfield J. Nucl. Mater.; 207- 
2331973) ) 23p. ip. Dep, NTIS, PC A02/MF AOl. 

O2/graphite mixtures, leading to carbon monox- 
ide oan was investigated. Isotherms were established in the 
range 1720—1870°C, representing CO pressure as a function of O/U 
and C/U ratios. Mono- and bivariant equilibrium pressures and phase 
diagrams are established. This has made it possible to deduce the 
composition of the solid phases at high temperatures. The UO; phase 
contains a few vacancies while UC; (in equilibrium with UO, and C) 
does not, but contains 0.06 at t of oxy substituted for 
carbon UC, in equilibrium with UO; and de Rey 4 
hypostoichiometric and contains little oxygen a a ); 
monoxycarbide, h has the formula UC».9sQp.10. - 
maximum oxygen solubility of 25; in UC is observed. From these 
results, the free energies o’ formation, AG"%sub f/, were calculated 
for UOk.97, UCi.9s6Oo.06, resOren UCi.01, UCi.4s00.03, UCi.6s, 
UC .9500.1, UC and UC .7sOo.25 


49154 Prediction of new eutectic systems: review and forecast. 
Kaufman, L.; Nesor, H. (ManLabs, Inc., Cambridge, MA). pp 11-26 
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of In Conference on in situ composites. II. Jackson, M.R. (ed.). 
Lexington, MA; Xerox Individualized Publishing 

From 2. conference on In Situ com ( II); 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

During the past three years the prediction of complete ter- 
nary phase diagrams by computer methods has evolved from an idea 
to a readily accomplished procedure which is now being made 
accessible for general use. A brief account of the historical back- 
ground relating to develo 2 emen of the method is provided along 
with several examples of successful predictions effected by the 
calculations. The future impact of cousin the computational frame- 
work with experimental studies in basic thermochemistry and appli- 
cations oriented investigation of “New Eutectic Systems” should 
result in a more efficient selection of candidate systems. It should 
-_ provide a means for identifying the most important gaps in basic 


49155 Directionally solidified pseudo-binary eutectics of Ni— 
Cr—(Hf,Zr). Kim, Y.G.; Ashbrook, R.L. (Lewis Research Center, 
Cleveland). pp 27-36 of In Conference on in situ composites. II. 
Jackson, M.R. (ed.). Lexington, MA; Xerox Individualized Publish- 
ing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

A pseudo-binary eutectic, in which the intermetallic NisHf 
reinforces the Ni-Cr solid solution phase, was previously predicted 
in the Ni-Cr-Hf system by a computer analysis. This report is 
concerned with the experimental dean 4 of pseudo-binary 
eutectic compositions and the directional solidification of the Ni-Cr- 
Hf,Zr, and Ni-Cr-Zr eutectic alloys. To determine unknown eutec- 
tics, chemical analyses were made of material bled from near eutec- 
tic ingots during incipient melting. Nominal compositions in weight 
percent of Ni-18.6Cr-24.0Hf, Ni-19.6Cr-11.9Zr-2.8Hf, and 
19.2Cr-14.8Zr formed aligned pseudo-binary eutectic structures. The 
melting points were about 1270° C. The reinforcing intermetallic 
phases were identified as noncubic (Ni,Cr);Hfz and (Ni,Cr);(Hf,Zrp, 
and face centered cubic (Ni,Cr);Zr. The volume fraction of the 
reinforcing phases was about 0.5. 


49156 Quaternary and quinary modifications of the eutectic su- 
peralloy y/y'-5. Lemkey, F.D.; McCarthy, G.P. (United Technol- 


ogies Research Center, East Hartford, CT). Pp 77-88 of In Confer- 


ence on in situ composites. II. Jackson, M.R 
Xerox Individualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-ID; Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

By means of an iterative compositional ——— program 
based on the quarternary yy -5, Ni-19.7 w/o Cb-6.0 w/o Cr-2.5 w/ 
o Al, a tantalum modified yy’-6 alloy with improved shear and creep 
strength combined with better cyclic oxidation resistance was identi- 
fied. In this study quaternary modifications and quinary additions 
from the elements Co, Ti, Mo, W, Re, Ta, B, and Si to the base line 
quaternary were examined for various concentrations. While certain 
elements were added to improve the balance of mechanical proper- 
ties, maximum phase stability was also sought from minimization of 
the y/7’ lattice parameter mismatch by compositional control. Alloy 
additions which exceeded the solubility limits of either phase (y or 5) 
derived from the melt and resulted in the formation of additional 
phases upon freezing were not considered within the scope of this 
study. Extensive alloying was possible for elements which exhibited 
a wide solubility range in both phases, ¢.g., Co, Ti, and Ta. On the 
other hand, limited substitution of W, Mo, Re, Si and B was possible 
for elements whose solid —— was restricted especially in the 6 

phase. These alloying og mp a changes in the composition 

a volume Pr mony of all pertinent phases, i.e., y, y’ and 6. 


49157 Effects of alloying on Co—Si eutectoid structures and 
properties. Livingston, J.D. (General Electric Co., Schenectady, 
NY). pp 89-97 of In Conference on in situ composites. II. Jackson, 
MLR. (ed.). Lexington, MA; Xerox Individualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

The effects of various ternary alloying elements on the mi- 
crostructure and properties of directionally solidified and trans- 
formed Co-Si eutectoid alloys were studied. Aligned eutectoid struc- 
tures were maintained with additions of up to 10 at. percent Ni. 
However, higher Ni additions led to changes in both the silicide and 
solid-solution phases, related changes in microstructure, and de- 
creased tensile strength. Additions of 5 at. percent Cr, Cu, Fe, or Mn 
produced cellular eutectoid microstructures which deteriorated the 
mechanical properties. Additions of W, Ta, or Al led to eutectic, 
rather than eutectoid, microstructures. Alloys based on the Co-W-Si 
eutectic appear to have the most promising high-temperature me- 
chanical properties. 


ed.). Lexington, MA; 
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MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 47092, 47444, 48499, 49145, 
49152, 49194, 49209 


49158 (AERE-M—2842) Massive particle formation in +s 

316 ~~ steel creep. Morris, D.G.; Harries, D 
esearch Group, Harwell. Atomic Energy Researc Research Es- 

lishment) Oct 1976. 13p. Dep. NTIS (US Sales Only), PC A02/ 


MF AOI1. 
Extremely large particles have previously 


in boundary 

25°C. These featurce have been identified oc coseiting of wumercus 
625°C. These features have been identified as of numerous 
plates of MzsCe carbides precipitated on partial 

stacking faults emitted from high-angle boundaries. No whole- 
sale phase transformation to produce large intermetallic particles 
occurs in longer term tests, and the ioe particles do not, of 
_ appear to weaken the boundaries and cause cracking. 6 


49159 Aging induced shape instability in an elastically bent urani- 
um + 7.5 wt pet niobium + 2.5 wt pct zirconium alloy. Vandermeer, 
R.A. (Oak Ridge National Lab., TN). Metall. Trans., A; 7: 871- 
878(Jun 1976). 

The uranium +7.5 wt pee niobium +2.5 wt pct zirconium 
alloy when quenched from 1073 K was found to exist at room 
temperature as a metastable phase which was a slight tetragonal 
distortion of the elevated temperature body-centered-cubic (bcc) 
phase. Flat, as-quenched specimens have been elastically deformed 
in four-point bending to maximum outer fiber stresses below the 
stress required for plastic deformation to occur but into a range of 
stress bce rt udoelastic behavior has been observed. Aging of 
these elastically bent tending a in an oil bath at 423 K, while 
constrained - the ben ma Se ee resulted in a t deflection 

ment from the 


and shape change. Further isoth ee 
bending appara d tion and continued shape 
instability in spite of the auurell of fe applied load. X-ray examina- 


tus, caused increasing 
tion of samples cut from a bent and a. revealed impor- 
tant preferred orientation and lattice parameter differences between 
the tension and compression regions raat Ga’ the high and low stress 
parts of the specimen. These observations are described and com- 
to previous findings on quenched samples of this alloy that 
ad been either deformed separately or aged separately. A rationali- 
zation of the shape instability is presented. Elastic twin nucleation 
and growth, preferred orientations, solute segregation and the inter- 
play of all these seem to be involved. 


49160 (COO—3084-49) Strain localization in ductile single crys- 

tals. Asaro, R.J.; Rice, J.R. (Brown Univ., Providence, R.I. (USA). 
Div. of Engineering). Apr 1977. Contract EY-76-S-02-3084. 63p. 
Dep. NTIS, PC A04/MF AOl1. 

Strain localization in ductile crystals deforming by single ~ 
was analyzed. The plastic flow is modeled as rate-in-sensitive; and 
localization, viewed as a bifurcation from a homogeneous deforma- 
tion mode to one which is concentrated in a narrow "shear band”, is 
found to be possible only when the plastic hardening modulus for the 
slip system has fallen to a certain critical value, h/sub cr/, where h/ 
sub cr/ is sensitive to the precise form of the constitutive law 
governing incremental shear. The general form of this constitutive 
law is developed. Incorporated within it is the possibility of devi- 
ations from the Schmid rule of a critical resolved shear stress. It is 
shown that h/sub cr/ may in fact be positive when there are 
deviations from the Schmid rule. It is suggested that micromechani- 
cal processes such as "cross-slip” in crystals provide specific cases 
for which stresses other than the Schmid omen may influence plastic 
response and, further, there is an ex tal — of local- 
ization with the onset of large amounts of cross-slip. The specific 
form of h/sub cr/ is given for a constitutive model that corresponds 
to the non-Schmid effects in cross-slip, and a dislocation model of 
the process is developed from which an estimate of the magnitude of 
the eters involved is made. The work supports the notion that 
localization can occur with positive s! h/sub cr/ 

ter than 0, and the often-invoked notions of the attainment of an 
ideally plastic or strain softening state for localization may be 
unnecessary. 6 figures. 


49161 (GEFR—00059) Cae of methods used to deter- 
mine reported stress minimum values for annealed 2-1/4Cr— 
1Mo steel. Pizzo, P.P. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). Dec 1976. "Contract EY-76-C- 
03-0893-018. 79p. . 

Methods used to determine the values of stress rupture mini- 

um reported in Code Case 1592 and NSMH are compared. The 
Code Case os ene é oe Oe or eee 
where stress is selected as the dependent variabic. The NS 
analysis is based on a regression technique where time is selected as 
the dependent variable. It is shown that the transposition of the 
dependent variable necessarily results in different regression rela- 
tions, and this is the principal factor responsible for the anomaly in 
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reported stress minimums. By vedefining the criterion for “best fit’ 
for regression analysis, a single relation can be obtained. This rela- 
tion yields the most accurate description of the existing data. Stress 
minimum values from this relation would lie between values report- 
ed in general an cy tabulations. The conclusions of this study are 

they can be applied to the regression analysis of data in 


‘oe (NRL-Report—8110) bg oe crack-growth resistance 
in engineering alloys. Crooker, T.W. (Naval wot Lab., Wash- 
— D.C. (USA)). 18 Apr 1977. 17p. Research Lab Washington, 


Information is presented on optimizing crack-growth resis- 
tance in existing engineering alloys. Two types of cracking phenom- 
cap aqueous stress corrosion cracking and fatigue. 


49163 (SAND—76-5113) Tensile yield and fracture behavior of 
beta-III titanium. Rack, H.J. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 29p. (CONF-770601—4). 
Dep. NTIS, PC A03/MF AO01. 

From 4. international conference on fracture; Waterloo, 
Canada (19 Jun 1977). 

The tensile yield and fracture behavior of Beta-III (Ti- 
10.2Mo-5.8Zr 4.7Sn) titanium has been investigated as a omen of 
solution treatment condition and test temperature. Altho 
solution treatment condition does not markedly affect 
tensile yield-temperature behavior of Beta-III, it does practi a = 
nounced influence on the tensile ductility. Decreasing test tempera- 
ture results in a ductile-ductile transition from a cup-cone ductile, 
dimpie to a low energy “shear” fracture. Twinning was found to be 
the primary deformation mode at all temperatures and for all solu- 
tion conditions. A fracture model is presented which is based upon 
the interrelationship between this deformation mode, the associated 
destruction of the athermal » contained within this alloy and the 
fracture nucleation and propagation events. 


49164 any ge Mode II stress intensity factors in edge 
cracked to asymmetrical transient thermal stresses. 
fusat ; Neighbors, P.K. (Sandia Labs., Livermore, Calif. 
(USA)). May "1977. Contract EY-76-C-04-0789. 31p. Dep. NTIS, PC 
A03/MF A0O1. 

When edge-cracked plates are subjected to transient pe gal 
ture distributions which are asymmetrical about the plane o 
crack, a singular stress field is produced which leads to a Mode II 
type of fracture. Because of the crack, the heat flux is also singular, 
and its strength must be calculated by special techniques. This paper 
presents the derivation of a pair of special finite-element programs 
used to calculate the strengths of the thermal singularity and of the 
Mode II stress intensity factor. Calculations are presented for three 
different thermal boundary conditions to illustrate their effects. A 
comparison of these results with those of s trical temperature 
fields which produce Mode I stress fields indicates that the stress 
intensity factors of the latter case are an order of magnitude larger 
than those of the former. 4 figures, 1 table. 


49165 (SU—326P38X9) Subgrain refinement strengthening. 
Ninth quarterly progress report, October 1, 1976—December 31, 1976. 
Klundt, R.; Schmidt, C.; Sherby, O.D. (Stanford Univ., Calif. 
(USA). Dept of Materials Science and yyy 1976. Contract 
ie -0326-038. 12p. Dep. NTIS, PC A02/MF AOI. 

The correlation of stress—rupture data was studied. ~~ 
neering application of stress—rupture studies are simplified by 
development of stress—rupture parameters. Attempts to linearize the 
data were made. Success was achieved through use of a double 
logarithm of a stress ratio. Results are illustrated for aluminum and 
stainless steel. 5 figures. (RWR) 


49166 ee at their application in uclear industry. 
Canonico, D.A. (Oak Ridge Natl Lab, Tenn). pk A. 9: No. 
6, t3540l(Dec 1976). 

This paper discusses the metallurgical investigations that are 
being conducted at the Oak Ridge National Laboratory on materials 
for ote lications. It concentrates on pressure vessel materials 
such as A A 508 Class 2 and A 533 Grade B steels for LWR 
and concrete and prestressing tendons for the GCR. In addition, the 
paper discusses the liquid-metal fast breeder reactor (LMFBR) and 
describes the materials used in the primary containment, intermedi- 
ate heat exchanger, and steam generator. This discussion of the 
LMFBR includes both austenitic and ferritic materials. The paper 
emphasizes the co ive responsibility of the metallographer and 
engineer in optimizing material development and selection to ensure 
the safe and reliable behavior of nuclear components. 


49167 Tensile ductility of austenitic steels in air and hydrogen. 
etti, T.L.; Louthan, M.R. Jr. (Savannah River Lab., Aiken, 
¥i Ene. Mater. peeere 99: A: 2, 153-158(Apr 1977). 
An empirical co tion of yield strength with reduction-in- 
area at fracture was for austenitic stainless steel. The 
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correlation is consistent with an existing fracture model that involves 
microvoid nucleation at isolated inclusions. Hydrogen effects on 
tensile ductility are also consistent with this model, if one assumes 
that hydrogen is transported by glide dislocations and that localized 
hydrogen accumulations lower the stress necessary to initiate frac- 
ture at particle-matrix interfaces. Smooth-bar tensile specimens of 
a austenitic stainless steels were tested at room temperature in 

in 69-M Pa He, and in 69-M Pa He. Macroscopic reductions-in- 
pone ra fracture varied between 12 and 82 t, and yield 
strengths were between 179 and 1069 MN/m* The resulting empiri- 
cal correlation suggests that the ductility of austenitic stainless steels 
is limited by the interfacial stress required for microvoid nucleation 
and coalescence. For low strength steels, the required interfacial 
stress is reached only after extensive plastic deformation. However, 
as steel strength is increased, fracture occurs at lower strains. 


49168 Creep deformation of 20 percent cold worked Type 316 
stainless steel. Gilbert, E.R.; Blackburn, L.D. (Westinghouse Han- 
ford Co., Richland, WA). J. Eng. Mater. Technol; 99: No. 2, 168- 
180(Apr 1977). 

Creep deformation of internally pressurized tube specimens of 
20 percent cold worked Type 316 stainless steel was measured under 
isothermal, constant stress conditions. Stress levels varied from zero 
to as high as 413 MPa (60,000 psi) for tests at five temperatures over 
the range from 714°K (825°F) to 1033°K (1400°F) for times to 8.6 x 
10° seconds (2410 hours). Experimental results were represented by 
an equation of the form: epsilon/sub c/ = cosh™?(1 + rt) + 
ip mayen n/ t/sup m/ + Qsigma/sup n/t”.§ where epsilon/sub c/ 
is the creep strain, sigma is the stress, t is time, and e remaining 
quantities are temperature dependent parameters. 


49169 Creep and rupture behavior of weld-deposited Type 16-8-2 
stainless steel at 593°C, Ward, A.L.; Blackburn, L.D. (Westinghouse 
Hanford Co., Richland, WA). J. Eng. Mater. Technol.; 99: No. 2, 159- 
167(Apr 1977). 

The creep and rupture behavior of weld-deposited Type 16-8- 
2 stainless steel at 593°C was investigated over the time range from 
3.6 x 10*s to 2.5 x 107s. Equations relating stress (sigma) to the time 
to rupture (t/sub r/), the time to the onset of tertiary creep (t/sub t/ 
), and the time to produce a given creep strain (t/sub epsilonc/) were 
obtained: In t/sub r/ = 81.3456 - 12.176 In sigma; In t/sub t/ = 
80.0786 - 12.176 In sigma; In t/sub epsilonc/ = A/sub epsilonc/ - 
13.0 In sigma; A/sub epsilonc/ = 87.3633 + 1.32066 In/sub omen 
c/ + 0. 28 [In/sub epsilon i + 1.08131 [In/sub epsilon c/]* + 
6.96513 x 10~* [In/sub epsilon c/]*. The experimental results indicate 
that the control of welding parameters (e.g., current, voltage, and 
travel speed) within reasonable ranges can yield weld deposits with 
consistent time-dependent properties. Limited data suggest that high 
temperature (1065°C) post-weld annealing signi tly alters only 
the flow curve for plastic deformation, while long-term thermal 
exposure at an intermediate temperature (565°C) produces only 
minor changes in either the plastic deformation or creep behavior of 
the weld materials. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 47504, 50473 


49170 (AD-A—035345) Research in materials science. Final 
technical report, 1 Jun 1975—30 Sep 1976. Grant, N.J. (Massachu- 
- Inst. of by 30'Sen 1 (USA). Center for Materials Science 
oe are,” =e 1976. Contract N00014-75-C-1084. 496p. 
ni 


Contents: Optoelectronic materials and components; Minia- 
turized lasers and film modulators; Potassium tantalate niobate 
thin films for aa tae applications; Energy transfer in 
sensitized rare earth rowave surface resistance of su 
conducting alloys; Chemical synthesis using high temperature ith- 
ium vapor species. 


49171 op Te Highly ve 
iron Clark, A.E. (Naval Surface ' Weapons 
Center, Gives Sorin (USA)). 1 — 1976. 39p. (NS 
WOL/TR 16-59. HS. PC A03/ MF AOl 

Since 1963, it has been known that the’ rare earth elements 
possess extraordinary Hg sagem (approx. .06), far in excess of 
those characteristic of magnetic transition metals and alloys. 
These magnetostrains, however, are available only at cryogenic 
temperatures. Within the last ier 3 years, magnetostrictive strains 
exceeding .002500 have been achieved at room temperature in rare 
earth alloys containing Tb and Fe. These alloys possess the largest 
known awe temperature aanied amatin as by far and maintain the 

actor (k = 0.6) over 


pe pre 2 in applied eld. Rece R nly. both itive and 
ecently, positive ve 
rocketed 


pede, tb materials have been examined. In this 
report, am introduction to the highly magnetostrictive rare earths is 
given. Measurements on polycrystals and single crystals are present- 
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ed. The importance of grain orientation in the fabrication of trans- 
ducer elements is established. 


49172 (AD-A—038393) Measurements of ac losses in supercon- 
ductors below Hc;. Final report Jan 74-Jun 76, Broach, J.T. (Army 
Mobility Equipment Research and Development Center, Fort Bel- 
voir, Va. (USA)). Sep 1976. 46p. (MERADCOM—2191). NTIS, PC 
A03/MF AOl1. 

An AC bridge technique is described for measuring energy 
losses in multifilament (MF) superconductors due to a 
current flow in superconducting solenoids. Superconductivity 
transient loss theory are briefly discussed, and the apparatus used to 
measure the losses is described in detail. Loss data as a function of 
frequency in the field region H<H sub cl was obtained from 
measurements on a number of solenoids which were wound from 
commercially available MF NbTi conductors. Some data is present- 
ed in which an external field of H<H sub C1 is applied. (Author) 


49173 (CALT—822-84) Magnetism and local environment model 
in (Ni/sub 1-c/Co/sub c/)o 7sPo 14Bo os amorphous alloys. Amamou, 
A. (California Inst. of Tech., Pasadena (USA). W.M. Keck Lab. of 
Engineering Materials). Jun 1976. Contract EY-76-C-03-0822. 15p. 
Dep. _ PC A02/MF AOl. 

hee ea properties of amorphous alloys (Ni/sub 1-c/ 
Co/sub be 78Po.14Bo.os Were investigated. The samples were pre- 
pared by the s es method. The Curie temperatures were 
determined and the magnetization measurements, performed for 
1.7°K less than or equal to T less than or equal to 270°K and fields 
up to kOe. Nio.7sPo.1sBo.os is paramagnetic, whereas Coo.7sPo.1«Bo.0s 
is ferromagnetic until the crystallization temperature (678°K). The 
average moment per cobalt atom is 1.15 ./sub B/. In (Ni/sub 1-c/ 
Co/sub C/)o.7sPo.14Bo.0s the critical concentration for the paramagne- 
tic-ferromagnetic transition is c approximately equal to 0.15; this 
transition occurs in an inhomogeneous way. The saturation magne- 
tization in the whole concentration range can be interpreted (as for 
some crystallized alloys and compounds) by a local environment 
model, when a reasonable short-range order is assumed. In such a 
model the magnetic moment per cobalt atom is related merely to the 
number of its Co first neighbors n/sub Co/. For n/sub Co/ = 0 and 
1 the cobalt atom is not magnetic, for n/sub Co/ = 2 and 3 it carries 
a small moment pi = 0.50y/sub B/ and for n/sub Co/ greater than 
3 it is magnetic with pe = 1.154/sub B/ as in Coo.7sPo.1«Bo.0s; the 
nickel atoms do not carry a substantial moment in the entire concen- 


tration range. These features are comparable to those obtained in 
some crystalline alloys. 3 figures. 


49174 (CALT—822-86) From superconductivity to ferromagne- 
tism in amorphous Gd—La—Au alloys. Poon, S.J.; Durand, J. (Cali- 
fornia Inst. of Tech., Pasadena (USA). W.M. Keck Lab. of Engi- 
neering Materials). Aug 1976. Contract EY-76-C-03-0822. 18p. Dep. 
NTIS, PC A02/MF AOl. 

Splat-cooled alloys of composition (La/sub 100-x/Gd/sub x/ 
JeoAuzo have been obtained by complete substitution of gadolinium 
for lanthanum in amorphous LagoAuso matrix. Results o' a 

tization (up to 70 kOe), ac and de low-field susceptibilit ty, an 
resistivity measurements over temperature range of 1.7 to 300°K fot 
these alloys are reported. The LagoAuzo alloys are superconducting 
at 3.5°K. For X approximately less than 1, a suppression of T/sub c/ 
described by the relation dT/sub c//dx approximately equal to - 
4.0°K per atomic per cent gadolinium is observed. For alloys within 
the concentration range 1 approximately less than x approximately 
less than 70, maxima in low field susceptibility measurements are 
observed. The “ordering” temperature, T/sub M/, are proportional 
to x for 1 less than or equal to x less than or equal to 16, similar to 
those observed in crystalline spin-glass alloys. For 16 approximately 
less than x approximately less than 70, T/sub M/ is increasing at a 
faster rate than in the low concentration region, and this intermedi- 
ate type of ordering corresponds to a mictomagnetic regime. At x 
approximately greater than 70, a ferro etic regime emerges. The 
maximum Curie temperature is observed for GdsoAuszo = ee 
mately 150°K. The moment per gadolinium atom is fo to be 
constant and close to that of the crystalline value throughout the 
concentration range investigated. Results of resistivity measurements 
are correlated with the magnetic properties of different regimes in 
the magnetic phase diagram. 4 figures, 1 table. 


49175 rag 87) ee eee 
interaction in amorphous LasoAuso alloys with dilute Gd 
Poon, S.J.; Durand, J. (California Inst. of Tech., Pasadena (USA). 
W.M. Keck Lab. of my iy tyr ! 1976. Contract EY- 
—— 16p. Dep. NTIS 

ion measurements on some amorphous dilute 
La/sub 79-x/Gd/sub x/Auzso alloys with x less than or equal to 1, it 
is shown that the magnetic behavior follows the scaling laws of a 
glass system, characteristic of the 1/r* dependence of the pair- 
The of the Ruderman-Kittel-Kasuya- 
/sub 0/cos 2k/sub F/r)/r*, was deter- 

mined to be V/sub 0/ = = 0.20 x 10-*" erg cm*. The co 
value of the s-f exchange integral is vertical bar J/sub sf/ vertical bar 
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= 0.14 eV, eres with values determined from other 
experiments. 4 


49176 aan Electronic and magnetic properties of 
amorphous Fe—P—B alloys. Durand, J.; Yung, M. (California Inst. 
of Tech., Pasadena (USA). W.M. Keck Lab. of 5 bo. NTIS, PC 
als). Nov 1976. Contract EY-76-C-03-0822. 27p. lb S, PC 
™ The tei diagram of the amorphous phase in the splat- 
e ternary re) Pp in 
cooled Fe—P—B system was investi by x-ray diffraction mea- 
surements. Alloys were found to amorphous within the Fe 
concentration range 75 less than or equal to vols Fe/ less than or 
equal to 83 at. percent. For a fixed Fe concentration, B substitutes 
sub Fer — scale, a “aaa —_ for c/ 
sub Fe/ = 80 at. percent. centration ° 
ic and magnetic ——— was systematically studied in alloys 
within the whole amorphous diagram by means of bulk magnetiz- 
ation, anti  (4.2°K), ie temperature, T/sub c/, and electrical 
prep rho, measurements from 4.2°K up to the amorphous- 
rystal transformation. The composition d of anti » and 
T/eub c/ when B substitutes for P at c/sub Fe/ constant a the 
existence of two different short-range orders in 
alloys, corresponding to the epsilon and epsilom cane structures in 
the FesP/sub 1-x/B/sub x/ compounds. The concentration depen- 
dence of anti » and T/sub c/ when P (or B) substitutes for Fe at c/ 
sub B/ (or c/sub P/) constant is explained by a comparison between 
the amorphous Fe and the fcc Fe. A minimum in the variation of rho 
as a function of the temperature T occurs at T/sub m/. The 
temperature dependence of rho is —- by a phenomenological 
law: rho(T) = rhoo + A log T + B T? + CT. concentration 
dependence of T/sub m/ and of the coefficients A and B is discussed 
in relation with the magnetic and structural properties of the amor- 
phous Fe—P—B alloys. 10 figures, 1 table. 


49177 (CALT—822-93) Magnetic field dependence of resistivity 
minima in amorphous La—Gd—Au alloys with high Gd content. Poon, 
S.J.; Durand, J.; Yung, M. ee Inst. of Tech., Pasadena 
(USA). W.M. Keck 


Contract EY-76-C-03-0822. op 

Magnetoresistivity measurements are performed in fields up 
to 40 kOe on some concentrated hous La—Gd—Au alloys 
exhibiting characteristics of a spin-glass. negative magnetoresis- 
tivity at low temperature is found to be roughly proportional to the 
square of the magnetization. The resistivity ine in these alloys 
are attributed to a mechanism of electron scattering from magnetic 
clouds coupled by the RKKY interactions, in qualitative — 
with analysis of remanent magnetization data. 4 figures, 1 table. 


49178 (ORNL/TM—5539) Se ape electrical re- 
sistivity and Seebeck coefficient of iron and selected iron 
alloys from 90 K to 400 K. Holder, T.K. (Oak Ridge National Lab., 
Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 110p. Dep. 
NTIS, PC A06/MF AO1. 

Thesis. 

The thermal conductivity, electrical resistivity, and Seebeck 
coefficient of high-purity iron, two iron—chromium alloys, one 
iron—nickel alloy, and one iron—chromium—nickel alloy were 
measured over y tere pono range from 90 K to 400 K. Smoothed 
values for the th conductivity and electrical resistivity were 
used to calculate the electronic thermal conductivity, the lattice 
conductivity, and the Lorenz function by means of a binary alloy 

tion technique. The lattice conductivity and Lorenz function 

ibited little change due to the addition of chromium; however, 
the addition of small amounts of nickel resulted in significant Proper- 
ty changes. The lattice conductivity at high temperatures was 
lated from theory and compared to experimental results. Good 
agreement between theory and experimental data was obtained. 17 
figures, 29 tables. 


49179 (UH—235-P9-15) Photoelectric emission from thin films 
in the vacuum ultraviolet region. Annual progress report, 1 March 
1976—28 February 1977. Pong, W. (Hawaii Univ., Honolulu (USA). 
Dept. of Physics and Astronomy). Feb 1977. Contract EY-76-S-03- 
0235-009. 10p. Dep. NTIS, PC A02/MF AOl1. 

Research on the electronic structures of thin solid films and 
the surfaces of ionic insulators and organic semiconductors is sum- 
marized. A list of publications is included. (JFP) 


49180 Effect of spin—orbit splitting on the valence band density 
of states of lead. McFeely, F.R.; Ley, L.; Kowalczyk, S.P.; Shirley, 
D.A. (Univ. of California, Berkeley). Solid State Commun.;: 17: No. 
11, 1415- oe 
Tight-binding calculations are reported for the valence bands 
of lead, with and without spin—orbit splitting in the 6p bands. The 
addition of spin—orbit interaction is necessary to uce the two- 
ee structure in the 6p density of states observed in X-ra 
ore ye erm in contrast to the assertion by Breeze that cna 
id effects alone are enough. The observed splitting is, however, 
only fortuitously nearly equal to the atomic spin—orbit splitting. 
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The tight-binding band structure, with spin—orbit splitting, gives 
better overall agreement with optical, Fermi surface, and photoemis- 
sion data than did any of the three earlier band structures. 


49181 Propagation of normal zones in composite superconduc- 

bab TN oe so phy G.W. pings orl 

f.) ixth symposium on engineering 

3 of fusion research. New York; Institute of Electrical and 
Engineers, Inc. (1976). 

velocities of normal zones in a multifilamentary 


been bare, insulated by a thin Formvar layer, or completely 

in wax. The measurements have been compared with theory, 
and good agreement has been achieved by suitably choosing the heat 
transfer coefficient. 


49182 Magnetism: selected topics. Foner, S. (ed.). New York; 
Gordon and Breach Science Publishers, io. > (1976). 765p. . 

The first two chapters of this book give a general introduc- 
tion to band magnetism, spin density waves, collective excitations, 
and several applications to neal tineen i 
on spin and charge response of an electron gas presents a historical 
background on calculations which show the implicit relation be- 
tween charge and spin response in a conductor, and applies these 
results to studies of local moments in metals. The next seven chap- 

ters discuss various aspects of dilute alloys, local moments and local 
environment effects in metals. These include an extensive review of 
transport properties in dilute alloys (including the Kondo effect and 
ordering in dilute ferromagnetic Pd alloys), local spin fluctuations, 
studies of microscopic properties of magnetic impurities with nuclear 
resonance, Mossbauer effect and electron spin resonance, and 
me or ex} tal studies of interaction effects between 
impurities in The remainder of this book deals with both 
metals and insulators. A general review on neutron scattering appli- 
cations to magnetism is followed by a chapter on neutron studies of 
critical phenomena in insulators. Cooperative phenomena and ap) 
cations to some and biological systems represent ano’ 
application of studies of phase transitions to biological systems. The 
iat part of the volume includes chapters on spin waves in insulators, 
optical spectroscopy of insulators, and a review of photoelectron 
spin polarization experiments in metals, semiconductors 


magnetic me 
and Seadoo. Such studies with photoelectron emission, tunneling, 
and related phenomena demonstrate that information concerning the 
awn spin density of states in a given spin-band can be obtained. 


49183 Direct observations of atomic diffusion by scanning trans- 
mission electron microscopy. Isaacson, M.; Kopf, D.; Utlaut, M.; 
Parker, N.W.; Crewe, A.V. (Univ. of Chicago). Natl. Acad. Sci. 
U.S.A.; T&: No. 5, 1802- 1806(May 1977). 

The feasibility of using a high-resolution scanning transmis- 
sion electron microscope to study the diffusion of heavy atoms on 
thin film substrates of low atomic number has been investigated. We 
have shown that it is possible to visualize the diffusion of individual 
uranium atoms adsorbed to thin carbon film substrates and that the 
observed motion of the atoms does not appear to be induced by the 
incident electron beam. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 47083, 47084, 47085, 

47087, 47088, 47089, 47090, 47091, 47093, 47094, 47095, 
47097, 47098, 47099, 47108, 47111, 47112, 47134, 47156, 
47334, 47341, 47462, 47472, 47540, 47543, 47857, 47860, 48320, 
48481, 48489, 48729, 49275, 50285 


om mm (AD-A—035029) = effect of graphite—epoxy compos- 

on galvanic corrosion of aerospace alloys. Final report, 1 : tie 

ae os aay B.A.; Lee, S.G. (Air Force Materials Lab. 
t-Patterson AFB, Ohio (USA)). Sep 1976. 45p. (AFML-TR— 

761 1). NTIS, PC A03/MF AO1. 

- Lame corrosion rates of eek (Ob alloys 
cou to gs composite materials Cc ofr 
neutral (PHY) 3.3% acl at 22+1 C have been studied. io 
current was measured by the use of a tiostat modified to 
ae So eevcunnnes sas OA, ight-loss tests were 

conducted. Four types of GECM were along with pure 
graphite. Twenty-three alloys, incl Steels, stainless steels, alu- 
minum, llium-copper, nickel-base, and titanium alloys, were 
tested for galvanic compatibility with GECM. 


49185 CONF-7609102—, pp 81-84 of 
pp dp improved materi- 


als systems for and reheater tubes. Mon- 
= = (Foster Wheeler Energy Corp., Livingston, NJ). Mar 


itinerant magnetic solids. A chapter’ 
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From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 


(30 oa 1976). 
Conference on materials for coal conversion and utiliza- 
tion. 


49186 (CONF-7609102—, pp 85-87) Fireside corrosion task III: 
boiler tubes for advance power cycles. Plumliey, A.L. Mar 1977. 
From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). : i 
In Conference on materials for coal conversion and utiliza- 
tion. 


49187 (CONF-7609102—, pp 89-90) Data record on high tem- 
perature oxidation and corrosion. Wright, I.G. (Battelle Columbus 
Labs., OH); Whittle, D.P.; Stringer, J. Mar 1977. 
rom Conference on materials for coal conversion and utili- 
<e Maryland, United States of America (USA) 
7) Go Sep 1976). 
In Conference on materials for coal conversion and utiliza- 
tion. 


49188 (CONF-7609102—, pp 91) Testing, identification, and 
qvaleation of cqmmmenetsl ond “cleansed exgustaentdl” wattsiate on 
coatings under design conditions simulating fuel power cycle combina- 
tions. Hall, A.M. (Battelle Columbus Labs., OH). Mar 1977. 

From erence on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 ~ 1976). 

: In Conference on materials for coal conversion and utiliza- 
tion. 


49189 (CONF-7609102—, pp 92) Evaluation of heat 
and turbine materials for use in a coal-fired fluidized bed combustion 
environment. Harvey, F.J. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


49190 (CONF-7609102—, pp 93) Fireside corrosion task II: 
in gas turbine materials for use in the exhaust gas of a 

fluidized bed and coal combustor (PFBCC). McCarron, 
R.L. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 ~;* 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


49191 atume anton’ PP ag a of corrosion 
performance of boiler and 


fluidized bed combus- 
tion oa. Frank, R.G. Mar 1977. 
trom Conference on materials for coal conversion and utili- 
aten tianioen Maryland, United States of America (USA) 
G0 $e, ons 1976). 
In Conference on materials for coal conversion and utiliza- 
tion. 


49192 (COO—3056-21) Development and evaluation of alloys for 
Advanced Systems. Summary report. (TRW Systems, Redon- 
do Beach, Calif. (USA)). ~ 4: 1976. Contract EY-76-C-02-3056. 59p. 
0 Sa AOl. 

A program to determine the most suitable alloy or alloys as 
protective covers (hot shells) for thermionic devices which can 
withstand prolonged services in fossil fuel combustion products 
environments at 2200 to 2400°F (1204 to sade & is oo 
Emphasis was in eval commercially available allo 

y those considered to be low cost materials. 34 alloys 
cocfoceesd walls TOO ml Results show that only INO 6h 

performed in 2200:F and 2400°F isothermal and 2200°F ther- 
mal cyclic test environments. INCO 690 performed equally well at 
aeeen oF EE tanked aa ete ane oe Mae 


Z200"F application, the best candidates are INCO ft, 
2200°F lication, the best candidates are IN afr taw On 


25Cr-1.5Y and Haynes 188 which exhibited consistently good corro- 
apt hn np Arming ae Mgaenam i tac 
other alloys such as INCO 690, Kanthal Al, Hastelloy C, Hastelloy 
C-276 and others showing both good and poor corrosion resistence 

in repeat test runs. The most encouraging result, however, is thet 
chromized 446 CRES, a relatively inexpensive steel, exhibited corro- 
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sion resistance comparable to INCO 671, the best alloy overall 
evaluated today. It is inferred from limited data that surface alloying 
such as chromium enrichment of inexpensive alloys could be a 
technically feasible and economically attractive method for produc- 
ing hot shell materials. It is recommended that continuing effort in 
hot shell material development be directed toward the surface alloy- 
ing approach. 


49193 (COO—3166-22) Informal progress report. Johnson, H.H. 
(Cornell Univ., Ithaca, N.Y. (USA). Dept. of Materials Science and 
ering). Apr -y Contract EY-76-S-02-3166. 10p. Dep. 
S, PC A02/MF AI 
Research into ‘be behavior of hydrogen in metals, with 
emphasis on the interaction of hydrogen with emphasis upon the 
interaction of hydrogen with microstructural features in in iron, 
steel, and niobium is described. (GHT) 


49194 (EPRI-ER—415) Effects of gaseous environments in gas- 
cooled reactors and solar thermal heat exchangers on the creep and 
creep-rupture properties of heat-resisting metals and alloys. Final 
report. Nix, W.D.; Fuchs, K.P. (Stanford Univ., Calif. (USA). ; 
of Materials Science and Engineering). Feb 1977. 60p. Dep. 

PC A04/MF AOl. 

Energy conversion systems eg | heat exchangers use 
closed cycle gas turbines with helium as the working fluid. An 
important design criterion for heat exchanger and turbine systems is 
the creep strength of the tubing, blading, and vane materials. The 
design data for these materials generally has been obtained in air. 
However, there have been reports of adverse environmental effects 
of helium on the creep strength and ductility of these materials. 
Much of the environmental data has been obtained using relatively 
impure helium from high temperature helium-cooled reactor systems 

'GR’s). However, power conversion systems using coal or solar 
energy as the heat source would use commercially pure helium, not 
subject to the carbonaceous y— that are picked up when helium is 
used as the coolant for the 'GR’s. Stanford University was asked 
to summarize the environmental effects of helium on the creep 
properties of heat exchanger alloys. Also, they were asked to con- 
duct critical experiments under what ought to probably be the worst 
conditions, based on the literature, to determine the maximum extent 
of the environmental effect. It was found that the environmental 
effects reported in the literature are relatively small, not more than a 
factor of two in rupture time or creep rate, which is within the usual 
experimental scatter and in heat-to-heat variations. The experimental 
work reported on a HA188 confirmed this conclusion. 


49195 (GEAP—21382) Detection of sensitization in stainless 
steel using electrochemical techniques. Clarke, W.L.; Romero, V.M.; 
Danko, J.C. (General Electric Co., San Jose, Calif. (USA). J 
Water Reactor Systems Dept.). Aug 1976. 84p. Dep. NTIS, 
A05/MF AOl1. 

A study was completed to determine the feasibility of measur- 
ing the degree of sensitization (DOS) in thermally treated Type-304 
stainless steel by using an electrochemical technique. Additionally, 
extensive work is in progress to develop a data base for evaluating 
sensitization and subsequent intergranular stress corrosion cracking 
(IGSCC) susceptibility of welded components in the field. Baw 
technique is considered viable and superior to the presently 
chemical method [ASTM Procedure A262-Practice E (A267 B)] for for 
laboratory evaluation of welded and as-received conditions. The 
data developed to date indicate good correlation between DOS, as 
measured electrochemically, and IGSCC resistance of mill-annealed, 
furnace sensitized, and as-welded material. Additional study needs to 
be lormed, however, to better establish safe limits of DOS for as- 
welded Ley stainless steel. These limits are necessary before a 
unit capable of evaluating welds in the field nondestructively is 
—— and used. The success of this latter objective will be 

the optimized electrochemical test oe estab- 
fished du durin, bl 


present investigation. 36 figures, 2 
49196 ine a Investigation of moisture in titanium metal 
powder by pulsed NMR. Attalla, A.; Bowman, R.C. Jr.; Craft, B.D.; 
Love, C.M.; Yauger, R.L. (Mound Lab., Miamisburg, Ohio (USA)). 
- “yaa Contract EY-76-C-04-0053..11p. Dep. NTIS, PC A02/ 
AOl. 
A sample of titanium metal powder QC 1779 was subjected to 
five different treatments of dyring and moisture exposure to estimate 
the effectiveness of normal drying and handling procedures used in 
the pyrotechnics processing. The treatments were drying in air, 
drying in two different vacuum furnaces, exposure to no humid- 
ity, and exposure to 100 percent humidity. Statistical evaluation of 
the NMR results indicates that there is a significant difference 
eta the moisture content of each treatment. Although the 
combined effects of temperature, pressure, humidity, and treatment 
time were not studied in a designed manner to determine their 
on the effectiveness of the drying techniques and mois- 
ture uptake by sample QC 1779, the pt Moore evidence does 
indicate that ail four variables do affect the results of the treatments. 
2 figures, 6 tables. 
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49197 (NTIS/PS—77/0183) Corrosion of stainless steel (a bib- 
liography with abstracts). Report for 1964—Mar 77. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Apr 1977. 271p. NTIS, PC AO1/MF A01. 

Supersedes NTIS/PS—76/0114. 

Research is cited on stainless steel composition, mechanical 
properties, structure and testing in relation to corrosion. The major- 
ity of research concerns nuclear reactor materials. However, corro- 
sion studies in coal gasification plants, rocket 
underwater cables, batteries, and are also includ- 


geothermal systems 
ed. (This updated bibliography contains 261 + orgy 42 of which 
are new entries to the previous edition.) 


49198 (ORNL/TM—S5740) Investigation of deposition and wear 
problems with hardfaced for metal 


coatings 
service. Edmonds, D.P.; Goodwin, G.M.; White, C.L. (Oak 
a Lab., Tenn. (USA)). Apr 1977. Contract W-7405-ENG- 


The hardfaced coatings on two valves that were designed for 
use in high-temperature liquid sodium environments were examined. 
The valve bodies were type 304 stainless steel and were hardfaced 
with AWS RCoCr-A (cobalt-base material) using the gas tungsten- 
arc (GTA) welding process. One valve was a cold-leg trap valve 
that was removed from the Sodium Com it Test Installation 
(SCTI) at the Liquid Metal 
system redesign this valve was removed from 
40,000 hr at temperatures up to 427°C(800°F 
experienced some sticking, but it was not of si 
The microstructure of the RCoCr-A is 
matrix and a carbide and eutectic-carbide in 
from which the material gains its wear resistance. Examination 
revealed evidence of erosion/corrosion of the hard interdentritic 
material, thus leaving a wear surface of softer matrix material. = ; 
result, some galling (self-welding) of the wear surfaces apparen' 
occurred. The other valve was a a valve intended | fe 
use in the Fast Flux Test Facility is valve was not put into 
service, but was rejected due to hot cracking during deposition of 
the hardfacing material (coating). The hardfaced cutee was fluores- 
cent-penetrant inspected and sectioned for evaluation by metallogra- 
phic examination, scanning-electron microscopy, and electron-mi- 
croprobe analysis. It was concluded that hot cracking occurred in 
the base metal due to liquation of sulfides on or near the grain 
boundaries in the weld heat-affected zone, followed by crack propa- 
gation through the hardfaced deposit. 


49199 (ORNL/TM—S5781) Corrosion of several metals in super- 
critical steam at 538°C. McCoy, H.E.; McNabb, B. (Oak Ridge 
National Lab., Tenn. (USA)). May 1977. Contract W-7405-ENG-26. 
47p. Dep. NTIS, PC A04/MF AOl. 

The corrosion of several iron- and nickel-base epi nteche: pA 
critical steam at 24.1 MPa (3500 psi) and 538°C was to 
7.92 x 107s (22,000 h). The ex its were carried out in TVA’s 
Bull Run Steam Plant. Corrosion was measured almost entirely by 
weight change and visual appearance; a few samples were evaluated 
by more descriptive analytical techniques. The corrosion rates of 
low-alloy ferritic steels containing from 1.1 to 8.7 it Cr and 0.5 
to 1.0 percent Mo differed by less than a factor of 2 in steam. Several 
modified compositions of Hastelloy N were evaluated and found to 
corrode at about equivalent rates. Of the alloys studied, the lowest 
weight gain in 3.6 x 107 sec (10,000 hr) was 0.01 mg/cm? for Inconel 
718 and the highest 10 mg/cm? for the low-alloy ferritic steels. 25 
figures, 3 tables. 


49200 (ORNL/TM—S5783) ae ae 
molten-salt breeder reactor materials in molten fluoride salts. Keiser, 
J.R. (Oak Ridge National Lab., Tenn. (USA)). May 1977. Contract 
W-7405-ENG-26. 23p. Dep. NTIS, PC A03/MF AOI. 

The molten fluoride salt compatibility studies carried out 
during the period 1974—76 in support of the Molten-Salt Reactor 
Program are summarized. Th convection and forced-circula- 
tion loops were used to measure the corrosion rate of selected alloys. 
Results confirmed the relationship of time, initial chromium concen- 
tration, and mass loss developed by Vere workers. The corrosion 
= of Hastelloy N and Hastelloy N modified by the addition of 1— 

rcent Nb were well within the acceptable range for use in an 
MSBR. 13 figures, 3 tables. 


49201 (SAND—75-8008) Synthesis of UN coatings on uranium. 
Mar, R.W.; Hastings, J.C. (Sandia Labs., Livermore, Calif. (USA)). 
= 1975. Contract EY-76-C-04-0789. 18p. Dep. NTIS, PC A02/MF 
AOl. 


A single-displacement reaction approach was used to form 
uranium mononitride as a protective — for uranium; the source 
of the nitrogen was a solid nitride, and magnesium nitride was 
chosen as the most attractive candidate for the experiment. While 
the goal of synthesizing a single-phase uranium mononitride coating 
at temperatures lower than 1405 K was met, a number + 
inherent in the process were identified. 6 figures, 2 tables. 
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49202 Corrosion resistance of Incoloy 825 as a structural materi- 
al for apparatus used in the denitrification of reprocessing waste 
solutions with formic acid. Vehlow, J. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Lab. fuer Isotopentechnik). Kerntechnik; 
18: No. 11, os oh (In German). 


In order to test the corrosion resistance of incoloy 825 as a 
structural matetial for a denitrification vessel for use in the repro- 
cessing of spent nuclear fuels, corrosion experiments with this mate- 
rial were carried out in formic acid, nitric acid and waste 
model solutions, — activ: material s; . Corrosion rates 
in excess of 1 g/m*d were found only in the us phase above 
formic acid. Peovided the times with formic acid are kept 
short, incoloy 825 may be considered a resistant structural material 
for a denitrification vessel. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 48379, 48488, 48500, 48501, 
48502, 49226, 50471, 50473, 50477, 50480, 50481, 50482, 50487 


49203 Electrical Low of irradiated multilayer structures. Pi 
neret, J.; Stroback, H. (Nucletudes SA, Montreuil, France). JE. E 
Trans. Nucl. Sci.; NS-23: No. 6, 1886-1896(Dec 197 6). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

‘A modelization for the calculation of the electrical response 
of irradiated multilayer structures is described. Almost all the gener- 
al experimentally observed behaviors are reproduced with an accept- 
able accuracy. The code is simple enou an to be used for a large 
number of practical situations. 


49204 (COO—3158-43) + - II recovery behavior of a series of 
ion-irradiated ys as studied by field-ion micros- 
copy. Wei, C.Y.; Seidman, D.N. Cornell Univ., Ithaca, N.Y. (USA). 
Dept. of Materials Science and ). Nov 1976. Contract 
EY-76-S-02-3158. 57p. Dep. NTIS, PC A04, AOl. 
Direct and visible evidence was obtained for long-range mi- 
tion of self-interstitial atoms (SIAs) in Stage II of three different 
ion-irradiated eyo old) alloys. Field-ion microscope FIM) 
specimens of Pr—0.10, .62 and 4.0 at. percent Au alloys were 
irradiated in-situ with 30-keV W* or Pt* ions at a tip temperature of 
a K at 2 x 10-* torr. Direct observation of the surfaces of the 
ens during isochronal warming experiments to 100 K 
that a flux of SIAs crossed the surfaces of the speci 
ee 40 to 100 K. The a for each alloy consisted of two 
recovery peaks (substages II/sub B/ and II/sub C/). The results are 
explained on the basis of an impurity-delayed diffusion mechanism 
loying a two-level trapping model. The application of this 
diffusion model to the isochronal recovery spectra yielded a disso- 
ciation myo 8 (DELTAh/sub li-Au//sup diss/) and an effective 
diffusion coefficient for each substage; for substage II/sub B/ 
DELTAh/sub yoy dehy (II/sub B/) = 0.15 eV and for 
ry II/sub C/ DELTAh/sub li-Au//sup diss/ (II/sub C/) = 
0.24 eV. A series of detailed control experiments was also performed 
to show that the i electric field had not caused the observed 
long-range migration of SIAs and that the observed effects were not 
the result of surface artifacts. 14 figures, 6 tables. 


49205 (LBL—4595) Proton induced swelling in 

less steel. Srivastava, A.K. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Feb 1977. Contract’ W-7405-ENG-48. 56p. 
Dep. NTIS, PC A04/MF AOI1. 


Annealed Type 316 stainless steel was irradiated by 140-keV 
protons at 625°C in vacuum (approximately | x 10-* By a & to study 
its swelling behavior. The maximum fluence used “390 dpe 
tion, 2 x 10” protons/cm’, nme page fy tty of 5 
se il cel Sy mere 

entire 


at 200 dpa and 425 d 
ne bet The entire s 
reasonable 


4 ETS 
‘s capture cross-section for interstitials was 4.2 percent 
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higher than that for vacancies when the assumed displacement 
threshold (E/sub d/) was 25 eV or, alternatively, 7.5 percent 

if E/sub d/ was taken as 40 eV. The reduction in the rate of 

due to pi ee tees fee a dislocation t 
of 4.x 10" cm? and 5 percent at 5 x 10'°/cm? when the intervoid 
patel itr sg 12 figures, 2 tables. 


49206 (LBL—5716) Subthreshold yo damage in 
electron irradiation. 


R.; 

Kosel, T.; Washburn, J. oa Univ., Berkeley (USA). Law- 

rence Berkeley Lab.). Dec 1976. Contract W-7405-ENG-48. 6p. 
(CONF-761027—18). Dep. NTIS, PC A02/MF AO1. 

From International conference on atomic de- 

fects on metals; Argonne, Illinois, United States of aaa forUSA) 


(18 Oct 1976). 

During electron irradiation at low energies which results in a 
negligible damage rate in a pure material, ter solute atoms are 
displaced, which may in turn indirectly displace solvent atoms by a 
focussed replacement collision or an interstitial diffusion jump. The 
extent to which lighter solute atoms contribute to the su id 


examined by irradiating a 


aluminum concentration. 
49207 (LBL—5717) be meg of the threshold 
energy for Frenkel 


in copper. R.; Kosel, T.; 
Washburn, J. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Dec 1976. Contract W-7405-ENG-48. 6p. (CONF-761027— 
19). . NTIS, PC A02/MF AO1. 
ste SRRRRSEN Savenvess op geneeitiee ot antes Se 
(toe a ; Argonne, Illinois, United States of America (USA) 
1 1976). 
Resolvable interstitial Frank loops were grown in (110) foils 
pe purity copper in the HVEM. At 575°K | were grown at 
= ag a as low as 275 kV, corresponding 
onalie of 12 eV. The considerable reduction in threshold ener, 
from values measured at room temperature or below(e;g; 18 to 
eV) is thought to be related to thermally activated escape from 
correlated recombination. 


o- (LBL—6075) Effects of temperature and impurities on the 

atomic displacement energy during electron irradiation. Drosd, R.M. 
(California Univ., Berkeley (USA). Lawrence ao ge Lab.). Jun 
a Contract W-7405-ENG-48. 65p. Dep. NTIS, PC A04/MF 
AOl. 


Thesis. 

The threshold energy for Frenkel pair production (E/sub d/) 
Shes Seas ates ase nanllch oo anes lay Geman seaiiin 
p t ie rates are needed to term 
ot aah tepyy te py ty - 
threshoid energy may be affected by important environmental fac- 
tors such as temperature and impurities. Copper and Cu—Al alloys 
Iraditions were performed in high voltage elecron microscope 
Irradiations were performed in a 
from room up to 300°C. 
solvent atoms were found to lower Ae critical ue er than the sane 
accelerating voltage required to cause atomic displacement. This 
mo yn = fey A A A 


Increasing temperature rang! temperature to 
300°C caused a decrease in E/sub d/ from 18 to 12 eV. Thermally 
activated escape from mutual annihilation of closely spaced vacan- 
cies and interstitials is thought to be responsible for this effect. The 
results in 300 potent increase in he diplacement rate during 650 
results in a percent increase in lacement rate during 
keV electron irradiation. 


of irradiated and unirradiated molybdenum, Ziclinssi, RE 

Zielinski, R.E. 

Ohio (USA) 15 Apr 1977. Contract EY- 

FOC OLS. 08% tp. Dep /MF A0O1. 

reap te were performed on molybonum sa 

ples expose to four test conditions: (1 annealed; (2) 
annealed and neutron mt 400°C t0 0 flaces of SS 10D 
em-?(E < 1 MeV); (3) strese-relieved; and (4) stress-relieved and 

neutron irradiated at reactor ambient temperature to a fluence of 1 x 

10 n cm™* (E <_ 1 MeV). The tests were in the 

range of 600 to 900°C with an i i 


49210 (UCRL—13714) Seri See energy distributions 
for gold as excited by C-K/sub a/ eV) and Al-K/sub a/ (1487 
eV) x-rays. Final report, 15 April 1976—14 November 1976. Henke, 
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B.L.; Smith, J.A. (Hawaii Univ., Honolulu (USA); California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1976. Contract W- 
7405-ENG-48-SUB-2511703. 83p. Dep. NTIS, PC A05/MF AOI. 

The secondary electron energy distributions for a gold photo- 
cathode as excited by C-K/sub a/ (277 eV) and Al-K/sub a/ (1487 
eV) x-rays were measured. The shape of the energy distributions are 
essentially the same for these two x-ray photon excitation energies. 
For thick, evaporated gold samples on glass substrates (at 150°C and 
3 x 10-® torr), the electron energy distributions peak at 
about one eV and have a FWHM of about four eV. As measured 
immediately after ion-cleaning, the distributions peak at about two 
eV and have a FWHM of about 6.6 eV. Approximately five hours 
after ion-cleaning, the measured distributions appear as those ob- 
tained before ion-cleaning. The work function of the evaporated 
gold photocathode temporarily increases by one eV upon ion-clean- 
ing. 


49211 (WARD-AD—3045-3) “QUEST” quantitative stereos- 
copy computer code. Chickering, R.W.; Diamond, S. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Apr 
1977. Contract EY-76-C-02-3045. 46p. . 

Irradiation of LMFBR structural alloys with heavy ions such 
as ©Ni* to simulate the effect of exposure to neutrons in-reactor 
greatly reduces the cost and time to obtain void swelling data by 
means of electron microscopy. QUEST or other fe nw ar ag stereos- 
copy computer codes for use with stereo pairs obtained by electron 
microscopy will further reduce the cost and time to obtain void 
swelling data from heavy ion irradiations. Heavy ions slow down 
rapidly in the first few thousand angstroms of the specimen, and 
hence void swelling changes rapidly with depth in the specimen. 
o_ can be related to displacement dose. With the use of the 
Q code the variation in swelling with depth can be measured 
so that the void swelling can be determined for a number of 
displacement doses from a single foil, particularly if high-voltage 
electron microscopy is used throughout the full damage range of the 
ions. The program four major computational sections: calibration 
of transducers; calculation of the surface plane of the irradiated foil; 
calculation of the void size and perpendicular distance of the void 
from the foil surface; and calculation of the void swelling, void 
concentration, and void size with th through the foil. The 
formulation and application of the Q computer code are 
described in detail. Included also is a sample of the output to 
demonstrate how the void swelling is coupled to the displacement 
dose. The form of the input and output data is shown and discussed, 
and parametric analyses are presented which show the calculated 
Sy mcomid in the void depth and void swelling to be +- 16 percent. 


49212 Irradiation effects on precipitation in y/y' Ni—Al alloys. 
Potter, D.L.; Hoff, H.A. eens National Lab., IL). Acta Metall; 
24: No. 12, 1155-1164(Dec 1976). 

Nickel-ion irradiation of two-phase ‘y/y prime Ni-Al alloys is 
used to investigate morphological developments in an irradiation 
environment. results of irradiations at temperatures from 300 to 
700°C are observed using transmission-electron microscopy. The 
irradiation accelerates coarsening at low doses and causes spatially 
nonuniform dispersions of y prime. It is shown that the latter results 
from interaction of y prime with the dislocation structure that 
develops during the irradiation. Contrast analysis is used to establish 
that the dislocation structure consists of interstitial Frank loops, 
which are centered at regions devoid of y prime. At low doses the y 
prime shape is cuboidal, consistent with its shape in samples aged 
without irradiation, but with higher doses y prime is fi ented. 
Observations of irradiated samples as well as mechanically deformed 
and aged samples show that this fragmentation is caused by disloca- 
tions passing through y prime particles. F tation leads to a 
limiting mean prime size of approximately 85 A for irradiation at 
550°C. The fact that the most frequently observed ‘y prime size is not 
constant at the higher doses suggests that a true steady state in y 

rime size is not achieved. Theoretical considerations relating to this 
tation are presented and discussed. 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 49140 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 47106, 47110, 47736, 47740, 
47741, 49201, 49272, 50287 


49213 (COO—2713-3) Effects of internal gas pressure and mi- 
crostructure on the mechanisms of hot: and swelling in ceram- 
ics. Progress report, June 1, 1976—March 31, 1977. Solomon, A.A. 
(Purdue Univ., Lafayette, Ind. (USA)). Feb 1977. Contract EY-76-S- 
02-2713. 34p. Dep. NTIS, PC A03/MF AOI. 


MATERIALS 5099 


The low temperature isostatic pressurization s: has been 
completed, operated successfully and calibrated. new high 
temperature tungsten vessel and MoSis element furnace system 
ae ee en Clee at 8 ee ee 
CoO single crystals have been grown using a “skull melting” pro- 
cess. Automated quantitative microscopy techniques are being devel- 
oped using the KONTRON system to examine porosity evaluation 
during hot-pressing and sintering. Initial sintering iments under 
variable isostatic pressures from 100 Hg to psi reveal no 
significant effect of ambient pressure. Nor were di observed 
in sintering kinetics when either Helium or Argon were used as the 
pressurizing gas. Swelling experiments, conducted by reducing the 
ambient pressure after pore closure, revealed dramatic changes in 
density. The densification rates also appeared to depend on history, 
suggesting that mechanical deformation may play a dominant role in 
hot-pressing, at least during transients. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 47436 


49214 (LBL—6028) Fundamentals of wetting and bonding be- 
tween ceramics and metals. Pask, J.A. (Sandia Labs., Albuq 
N.Mex. (USA)). 21 Jan 1977. Contract W-7405-ENG-48. f 
(CONF-770114—1). Dep. NTIS, PC A03/MF AO1. 

From Conference on the fundamentals of wetting and bond- 
ing between ceramics and metals; Bethesda, Maryland, United States 
of America (USA) (24 Jan 1977). 

The conditions and the reactions that lead to the realization of 
chemical equilibrium at interfaces and thus to chemical ing is 
discussed with specific attention to the platinum/glass and go! 

ass systems. beepe | of the solid by the liquid and formation of an 
interface are part of the problem. oT iments and their 
interpretation are included. 10 figs, 12 refs. (GHT ; 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 47101, 47740, 48850, 49036, 49037 


49215 Solubility and thermodynamic properties of vanadium— 
oxygen solid solutions, Steckel, G.L.; Altstetter, C.J. (Univ. of Illi- 
nois, Urbana). Acta Metall.; 24: No. 12, 1131-1136(Dec 1976). 

A thermodynamic study has been made of the vanadium- 
oxygen system utilizing the solid state galvanic cell technique. Inves- 
tigations were made over the temperature range 700 to 1200°C (973 
to 1473°K) with a ThO2/Y20s electrolyte. The terminal solubility of 
oxygen in vanadium was determined. The activity of oxygen obeys 
Henry's law for the temperatures of this investigation for composi- 
tions up to 3.2 at. percent oxygen. For higher compositions the 
activity coefficient shows positive deviations from Henry's law. A 
mathematical expression was determined to describe the activity 
coefficient as a function of temperature and composition. The 
change in the thermodynamic ——_ of oxygen when molecular 
oxygen dissolves in vanadium and the equilibrium oxygen pressure 
over vanadium-oxygen solid solutions were determined. The termi- 
nal solubility and equilibrium oxy, pressures for the vanadium- 
oxygen system were compared to those for the niobium-oxygen and 
tantalum-oxygen systems. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 47100, 47103, 47104, 47105, 
47107, 47109, 47155, 47156, 47332, 47333, 49037 


49216 (CONF-7609102—, Pp 104-106) Ceramic rotor blade de- 
velopment. Bratton, R.J. Mar 1977. 

From Conference on materials for coal conversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


49217 (CONF-7609102—, pp 107) Fatigue and creep behavior of 
turbine applications. 


SisN, and SiC for gas Tien, J.K.; Arons, R.M. 
Mar 1977. 


From Conference on materials for coal cunversion and utili- 
zation; Germantown, Maryland, United States of America (USA) 
(30 Sep 1976). 

In Conference on materials for coal conversion and utiliza- 
tion. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 48500, 48501, 48626 
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49218 ee CA Effect of fast neutron 

on the structure of fae tay tenn 7 | G.W.; 

Ww.V. a , Richland, Wash. 

(USA)). 1976. Contract ETO le 170. 26p. (CONF-761098—1). 

Dep. ae PC A03/MF AO1. 
rom American 


Ceramic Society meeting; 
California U United States of America (USA) (31 Oct 1976). 
The | LMFBR control rod material, BsC, was exam- 
ined by SEM, and x-ray diffraction after irradiation up to 80 x 
10”° captures/cm®* between 500°C and 920°C. The manner in which 
He Li generation affects lattice and microscopic defect forma- 
tion is discussed. 


Francisco, 


COMPOSITE MATERIALS 


49219 ape id Reinforced plastics. Part 2. Boron, 
carbon, and other materials. Volume 1. 1964—1975 (a 
bibliography ). Report for 1964—1975. Smith, M.F.; 
Lehmann, E.J. (National Technical Information Service, Springfield, 
Va. = Feb 1977. 219p. PC NO2/MF NO1. 
The topics cover mechanics, physical properties, ang 
reinforcing materials, and test methods for all t 
me plastica, excluding those which are reinforced wii AN 
fibers. (This updated bibliography contains 214 abstracts, none of 
which are new entries to the previous edition.) 


PREPARATION AND FABRICATION 


49220 Heat-insulating material and method for its production. 
Seki, S.; Kobayashi, T.; Kato, T.; Suzuki, T.; Matsubara, T. (to 
Honda Motor Co. Ltd., Tokyo Gapan)). German(FRG) Patent 
aang — 1976. 19p. (In German). 


The heat-insulating material contains glass ceramic fibers 
which are coated with a film of metal or metal oxide. Copper is 


—— used. The coating films of the fibers are melted together 
y heating. The glass fibers are processed to felts, covers or the like. 


MECHANICAL PROPERTIES 
49221 (AD-A—035179) pe pe into the mechanisms of 
damage in metal matrix composites. Technical 


thermal cycling report, 
1 July 1975—30 Jun 1976. White, M.K.; Wright, M.A. (Tennessee 


Univ., Tullahoma (USA). Space Inst.). Dec 1976. Contract N00014- 
75-C-0352. 90p. (Met-E—761). NTIS, PC AAOS/MF AO1. 

The mechanical properties of 6061, 2024, and 1100 aluminum 
reinforced with boron fibers were measured after 6000 thermal 
cycles in argon and in air between ambient temperature and 425 C. 
The cycle periods used were 6 and 12 minutes in argon and 12 
minutes in air. Fiber strengths were also measured before and after 
cycling. In addition, thermal cycling tests were conducted on 
carbon-aluminum composites. 


POLYMERS AND PLASTICS 
REFER ALSO TO CITATION(S) 47452 


PREPARATION AND FABRICATION 
49222 (GEPP—304) oe © 2 urethane elastomer 


system. Gillespie, T.J. (General Electric Co., St. reg et 

(USA). Neutron Devices Dept.). 13 May 197. Contract EY-76-C- 
04-0656. ry ty NTIS, PC A02/MF Ai 

study of an ccipumpeecmanticluiaatglalgse- 

pane elastomer system and the associated production process was 

Soden e-aguen tee tneatense ¢ of various processing factors on 

the physical properties of the system. Results indicated that control 

of the curing cycle, material ratio, moisture in the c ageut end 

ining, and vacuum level was neces. Suffice con 

ae Se need Sevens sorte ose Se ciariend so cleten 

tt physical property variability. An automatic metering, 

and dispensing machine was purchased for laboratory evalua- 

tion. “After modification, incloding’ the ‘addition of = high’ shenr 

vacuum type mixer, and with close vacuum and temperature control, 
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MECHANICAL PROPERTIES 


—. laeh cama tas Behavior of Kevlar 49 fabric/epoxy 
bearing loads. Allred, R.E. (Sandia Labs, 
ee NM a x USAD. ys Fo 1977. Contract EY-76-C-04-0789. 
Albuguere 


The i ti ah of Kevlar reinforced compos- 
ites causes concern about the ability of these materials to withstand 
tenting Seedy te Seles Sela, TAS paper pesteias Se ante Se 

experimental investigation o bearing load-deflection re- 
—s of [0/90/ 0/90/45), (0/90) and | -— le Kevlar 49 fabric/epoxy 


.075 in. to 0.300 in. were 
cuamean Or ie cae @ from 0.125 in. to 0.500 in. 
Results of this study revealed three i t points: (1) a synergic. 
tic effect takes place in the [0/90/+-45] pl nae tee 10/50) 
results in higher yield and ultimate s than woo} and [+ 
45] laminates; (2) bearing strength varies inversely with pin diameter, 

probably due to the statistical s behavior of these 
a (3) nominal bearing yield st are very low (10 to 20 ksi). It 
is concluded that joint designs should incorporate local reinforce- 
ment in bolted or pinned areas. 


DEGRADATION AND EROSION 


49224 Physical and chemical stress relaxation of a fluoroelas- 
tomer. Salazar, E.A.; Curro, J.G.; Gillen, K.T. (Sandia Labs., Albu- 
querque, NM). J. Appl. Polym. Sci.; 21: No. 6, 1597-1605(Jun 1977). 
Stress relaxation measurements were made at various tem- 
ures on V-747-7, a commercial high-tem rubber formu- 
tion from the Parker Seal Company. The data were analyzed by 
separa’ the chemical and physical relaxation processes by a 
method described in an earlier publication. The chemical 
— was found to be Arrhenius with an activation energy of 35.7 
cal/mole. The results allow us to predict the relative useful life- 
times of this material up to approximately 320°C. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 49441 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 47736 


Conte ne Se eae 
antimonide as an electronic device material. Sherohman, J.W. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 8 Feb 
1977. Contract W-7405-ENG-48. 14p. Dep. NTIS, PC A02/MF 
AOl. 

Aluminum antimonide is a III-V compound that has recently 
been viewed with new interest. Based on theoretical calculations, 
this semiconductor has high potential as an electronic device materi- 
al. ey tg the development of aluminum antimonide has been 
hindered in the pee Ss See 
tion. We feel these difficulties can be resolved. This report 
an ae +a problems of the Al—Sb ss and the 
progress of an Electronics Engineering research program to 

difficulties. In terms of experimental achievement, the 
ee tS nS Sn Oe ee ee eee 
oe um mesh basket has, for the first time, permitted 

AlISb from a melt free of oxide. A discussion is presented 
on ag objectives and areas for further study. 


49226 Eerie of peetetes Renee: Sane ee 

semiconductor materials. Martin, J.; Hass, 

Schnoeller, M. (to Siemens Aktiengescllschaft). US Patent 4,025,365 

24 May 1977. Priority date 16 Aug 1974, German, Federal Republic 

of (F.R. Germany). 6p. 
A 


al is produced by irradiating a des 
photons, which trigger nuc 
aa te 


Sipe Sete eens Cotoe Ge 
pore I nag ey ee therein by thermal 
tron radiation. Reuschel, K.; Schnoeller, M.; at 7 
Speake Es Keller, W. (to Siemens Aktiengesellschaft). U: S Patent 
4,027,051. 31 May 1977. Priority date 14 Dec 1973, German, Federal 
Republic of 4 " 


uctive semiconductor materi- 
semiconductor material with 
reactions within the irradiated mate- 
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STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 49232 


49228 (AD-A—037950) Lattice defects in ionic comely saueet 
on the Berlin conference (1976). Slifkin, L.M.; Schulman, J.H. ( 

of Naval Research (USA). London Branch Office). 22 Feb 1977. 
26p. (ONRL-C—37-76). NTIS, PC A03/MF AO1. 

Salient problems and recent progress in the study of lattice 
defects in ionic solids were covered by excellent tutorial reviews and 
numerous contributed papers. This Report gives a general overview 
of the meeting and briefly summarizes a large fraction of the papers. 


49229 Raman scattering from 1T—TaS,. Duffey, J.R. (Univ. of 
Nebraska, Lincoln); Kirby, R.D.; Coleman, R.V. Solid State 
Commun.; 20: 617-621(1976). 

Raman measurements on the 1T-polytype of TaS2 are report- 
ed. In the commensurate charge density wave state, a large number 
of Raman-active peaks are observed below 400 cm™*. Most of these 
peaks are attributed to k = 0 optic phonons resulting from superlat- 
tice formation. 


PROPERTIES 


REFER ALSO TO CITATION(S) 47482, 48499, 49166, 49182, 
49183, 49221 


49230 (AD-A—038351) A study of amorphous semiconductors 

for symmetrical varistor Final report 1 Jull 72-31 Dec 74. 
Charles, H.K. Jr; Turner, G.W. (Johns Hopkins Univ., Silver Spring, 
Md. (USA). Applied Physics Lab.). 12 Jun 1975. Contract NO0017- 
72-C-4401. 64p. S, PC A04/MF AO1. 

The purpose of the investigation was to study those switching 
properties of elemental amorphous semiconducting materials (e.g., 
boron and silicon) which are applicable to electromagnetic pulse 
(EMP) protection of communications equipment. The major experi- 
mental effort during the contract period consisted of measuring 
switching times and determining their relation to material and elec- 
trical parameters. Significant progress was made in: (1) understand- 
ing of the switching mechanism; (2) controlling boron resistivity by 


the introduction of carbon into the amorphous matrix; (3) determin- 
ing and controlling the switching time parameters, and (4) es 
fast pulse —e (< 10 ns). A model for switching combining 


thermal and electronic events was formulated. The process depends 
on voltage, sample geometry and pulsing conditions. A very rapid, 
=. voltage pulse is expected to cause chiefly electronic switching, 
le a slower rise in voltage signal would lead to mainly thermal 
switching. 
eS (CONF-761164—1) Some recent aspects of relaxation line 
Moessbauer spectroscopy. Shenoy, G.K.; Dunlap, B.D. 
(Argonne National Lab., Ill. (USA)). 1977, Contract W-31-109- 

38. 17p. Dep. NTIS $3.50 

From Nassau Mossbauer conference; Garden City, New 
York, United States of America (USA) (18 Nov 1976). 

Theoretical development in the line shape calculation of 
Mossbauer resonance spectra involving spin relaxation effects is 
introduced. The “eigenvalue” procedure of calculating line shapes 
saves computational times by two orders of magnitude compared to 
traditional methods. This was illustrated by calculating the relax- 
ation spectra of hemoglobin cyanide and a GAMMAs quartet elec- 
tronic state. The “white noise approximation” involved in all the 
relaxation theory is discussed, and its limitations are pointed out. The 
theory wihent'e such an approximation is used to analyze the data for 
Cs,NaYbCl.. 


49232 (CONF-770411—1) Structural and physical properties of 
— 1- me x/CrO; system. Faber, J. Jr.; Mueller, M.H.; 
W.L.; Aldred, A.T.; Knott, H.W.; "Anderson, H.U. 
(Argonne ° National Lab., Ill. (USA)). 1977. Contract W-31-109- 
-38. Ip. Dep. NTIS, PC A02/MF AOI. 

From Conference on high temperature sciences related to 

en ae coal fired MHD systems; Argonne, Illinois, United States 
America (USA) (4 Apr 1977). 

LaCrOs and Lao.ssSto.i1eCrOs, a candidate for MHD elec- 
trodes, were studied with x-ray powder diffraction, electrical con- 
ductivity, and re ey susceptibility techniques in the temperature 
ont 42K < 2000 K. Temperature and oxygen partial 

ressure dependence of the electrical conductivity are plotted, along 
vith dependence of the inverse susceptibility on temperature, depen- 
dence of the rhombohedral angle on temperature, dependence of 
magnetic ibility and its ferromagnetic component on tempera- 
ture, and unit cell volume as a function of temperature. 
Lao.ssSto.1sCrOs has rhombohedral symmetry. Sr*? ions substitute 
for La on the A sites and wa neutrality is maintained by 
multivalent Cr ions. 6 figures (RW 
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49233 (COO—2106-1) Creep behavior of Portland cement, 
mortar, and concrete under biaxial stress. Kesler, Pe oe ty 
Urbana (USA)). Mar 1977. Contract EY-76-C-62-2106. 40p. Dep. 
NTIS, "Be —, — divine itiliaia 

uipment developed at ge National Laboratory 
was used to make uniaxial and biaxial creep tests on mortar, normal 
weight concrete and lightweight concrete using both sealed and 
unsealed specimens. Some of the results are questionable because of 
the poor performance of the strain gages. Nevertheless, useful infor- 
mation was obtained on shrinkage, creep and Poisson's ratio. Gener- 
ally speaking, the results were consistent with the work of other 
investigators. Both the shrinkage and creep were 
mortar and lowest for the normal weight concrete 
for the lightweight concrete. The cullinas aed eo 
for the unseal accuse A Polen ede dial te aaa 
noted but the magnitudes were slightly less than those expected for 
elastic loadings. 


oa (COO—4028-5, pp 9-19) Faraday rotator glasses. Feb 
1977. 

In Sensitization of Nd** laser glass and faraday rotator glass- 
es. Final report, June 1, 1976—February 28, 1977. 

Various low-index fluo: rophosphate glass compositions are 
doped with Cerium and Terbium ions to determine the maximum ion 
concentration and Verdet constant achievable with those 
combinations. In addition, europium, neodymium and terbium borate 
compositions, plus a neodymium phosphate yr ype are melted 
which show relatively high concentrations of respective para- 
magnetic ion. 


49235 (LA-UR—77-739) Simultaneous measurement in fluid n- 
Dz of P, V, T and sound velocity to 20 kbar. Lieben! D.H.; Mills, 
R.L.; Bronson, J.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. mat (CONF-770537—6). Dep. 
NTIS, = ae AOl. ‘ieeesihi 
rom 7. symposium on ag ngs ea 4 
burg, Maryland, United States of han Ae w A) ps at 197), 
The molar volume and ultrasonic velocity of fluid — 

function of pressure at constant temperature were 

neously in a piston—cylinder apparatus over the 75 less. — 
or equal to T less than or equal to 300°K and 2 less P less than 
20 kbar. A total of 1340 data sets along 33 isotherms were obtained 
with an average deviation of 0.4 percent both in volume and 
ultrasonic velocity. These data are being used to obtain an equation 
of state for deuterium. Comparisons with earlier hydrogen data show 
that the D2 molar volumes are about 2 percent less than the Hz molar 
volumes and that the sound velocity in Dz is about 1/root times the 
sound velocity in Hz at the same pressure and temperature. The 
sound velocity differences are much larger than were measured 
between Dz» and He in solid and liquid phases. These data represent 
the first comprehensive high-pressure study of the properties of fluid 
deuterium, a material that is important in energy research. 5 figures. 


49236 (SAND—76-9062) Normal mode of linear piezo- 
electric materials with hexagonal symmetry. Chen, P.J.; a ee 
S.T. (Sandia Labs., Albuq ue NMo Mex. (USA)). 1977. tract 
22p. (CONF.770306—1). Dep. NTIS, PC A02/MF 

From 15. midwestern mechanics conference; Chicago, Illi- 
nois, United States of America (USA) (23 Mar 1977). 

The dynamic coupled electromechanical responses of linear 
piezoelectric materials which have the symmetry of a hexagonal 
crystal in class C/sub 6v/ are considered. Such a material has five 


independent elastic constants, three independent piezoelectric con- 
stants, and two independent dielectric constants. 


> lll (BNWL-tr—245) Experience with steel-fiber-reinforced 
shotcrete. Ruffert, G. Translated from Tiefbau; 16: vp(Dec 1974). 

16p. — NTIS, PC A02/MF AO1. 
l-fiber-reinforced shotcrete is a composite material con- 
sisting of concrete and long steel fibers which are applied to; in 
the guniting process. Due to the interaction of the tly deforma- 
ble compressed concrete and the highly deformable steel fibers, a 
material with entirely new properties is obtained. Previous experi- 
ence indicates that steel fiber reinforcement does not luce a 
crucial modification of the concrete’s cracking behavior, but rather 
an increase of the deformation capacity under tensile and compres- 
sive loading and, especially, a su tial increase of the time and 
load-bearing capacity between initial cracking and severance due to 
fracture of the steel fibers. Steel-fiber-reinforced concrete has prop- 
erties completely different from those of steel-reinforced concrete. 
The difference is not gradual, but rather of a fundamental nature. 


49238 Anomalous magnetoresistance and Hall effect in iron 
alloys of the layer structure TaSe.. Whitney, D.A.; Fleming, k.M.; 
Coleman, R.V. (Univ. of Virginia, Charlottesville). State 
Commun.; 18: 309-312(1976). 

Resistance, magnetoresistance and Hall effect measurements 
have revealed a variety of electronic changes induced in single 
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crystals of TaSe:. when alloyed with iron in concentrations from 0 to 
10 at. percent. Both substitutional and excess iron alloys have been 
studied and in each case different phases of TaSe: are produced 
below the growth temperature depending on the iron concentration. 
Resistance minima, anomalous Hall effects, negative magnetoresis- 
ak, Gad Geplnetaiaeetp con dh te chearved to Gb egeem. 


49239 Electron resonance of rare earth ions in 
zeolites. Iton, L.E. (Argonne National Lab., IL); Turkevich, J. J. 
Phys. Chem.; 81: No. 5, 435-449(10 Mar 1977). 

The EPR spectra of Gd** and Eu* in Y zeolite and zeolon 
(mordenite) have been extensively studied at X- and Q-band frequen- 
cies. An essential realization in understanding the spectra in these 
materials is the importance of randomness in the spin Hamiltonian 
parameters, hence the similarity to spectra of Gd* in several differ- 
ent glasses. A detailed explanation of the spectra in terms of cation 
locations and ligand coordination is given; the point symmetries are 
always orthorhombic or lower, even for the fully hydrated ions, 
which display the familiar phase transition behavior at low tempera- 
ture. The largest zero-field splittings occur when the dehydrated 
ions are bound in a one-sided coordination to the zeolite framework, 
and the resulting signal is readily interpreted in the random vector 
model approach; it is never observed for Gd** in Y zeolite in the 
calcining conditions used, indicating the retention of extraframework 
OH in the coordination sphere of Gd** ions in type I’ sites. Eu ions 
can be reduced by y irradiation of the hydrated zeolites at 77 K, or 
by vacuum calcining; the resulting Eu ion spectra reflect the 
different site distributions and ligand environments achieved in the 
two cases. Successive reduction—oxidation cycles can be effected 
with the europium. By devising an empirical correlation with 
Allred—Rochow electronegativities, the intrinsic splitting param- 
eters, for the S-state ions with silicate and aluminate oxygen ligands 
were estimated. The extreme inhomogeneous broadening caused by 
the randomness prohibits detailed interpretation of the spectra of the 
non-S-state ions. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 48438 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 49226, 49227, 49641, 49646, 
49647, 49648, 49654, 49656, 50285 


49240 (AD-A—035055) Sty Re Git <b ain en So 
electrical and properties of ‘e. Final report, 26 Jun 
1975—26 Jun _. Mallon, C.E.; Leadon, R.E.; Naber, J.A. (Intel- 


com Rad Tech, San Diego, Calif. (USA)). Nov 1976. Contract 
Fisea875-COt70 127p. L-RT—8137-006). NTIS, PC A07/ 

This report presents the results of an experimental and theo- 
retical investigation of the effects of radiation on the optical and 
electrical properties of the alloy semiconductor HgCdTe. The objec- 
tive is to obtain sufficient radiation effects data on detector grade 
material to enable prediction of the radiation response of detectors 
fabricated from HgCdTe. 


49241 (COO—1105-242) Thermal conductivity of the V/sub k/ 

center in CaF,. Mayhugh, M.R.; Moran, P.R. (Wisconsin Univ., 

page —. . of Radiok ). 1974. Contract EY-76-S-02- 
PC A A0l. 

The thermocurrent properties of the V/sub k/ center in CaF; 
were investigated. The thermocurrent properties during irradiation 
as a function of temperature indicate that the number of V/sub k/ 
centers produced per Roentgen decreases with increasing tempera- 
tures. The V/sub k/ lifetime and activation energy were determined. 


49242 DF emit n, eat of the variations with tem- 
perature of the properties observable by electron paramagnetic reso- 
re ne ee ee ee. neutrons, Carmona, 
; Delhaes, P. Translated from C. R. Hebd. Seances Acad. Sci., Ser. 
B 272: 649-652(15 Mar 1971). 8p. (NASA-TT-F—17204). NTIS, PC 
A phenomenological model taking into account the interac- 
tions of two spin systems is used to interpret the variations of the g 
factor and line width of a neutron-irradiated P 33 carbon black as a 
function of temperature between 4.2 and 300 K. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 47205, 47234, 47361, 47738, 
49755, 49808 


49243 (LA-UR—77-372) Acoustic gas analyzer. Tallman, C.R. 
(Los Alamos Scientific Lab., N.Mex. (USA). 1977. Contract W- 
7405-ENG-36. 18p. (CONF-770507—1). Dep. NTIS, PC A02/MF 
AOl. 

From 23. ISA symposium and conference; Las Vegas, 
ee United States of America (USA) (1 May 1977). 

gas analyzer was een ny ae to determine the mole fraction 

of UFy in Ns. It can be ly applied to any two componen ge afer 
mixures, but it ihe Ligh re resolution for gases with large 
ences in molecular weight. The theory of operation, design and 
performance of this analyzer for two component gas samples of UFs 
and Nz is illustrated. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 47199, 47669, 49549 


CHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 47202, 47213, 47241, 49239, 
49758, 49759, 49764, 49765, 49767, 49819, 49831, 50024 


poe (COO—2988-2) Determination of acidic and basic 
thermometric titration calorimetry. Eatough, D.J.; 
Hemeen LDe Izatt, R.M.; Mangelson, N.F. (Brigham Yo Univ., 
Provo, Utah (USA). Thermochemical Inst.). 27 Aug 1976. tract 
oe llp. (CONF-7609131—1). Dep. S, PC A02/ 

From Conference on methods and standards for environmen- 
tal measurements; Gaithersburg, Maryland, United States of Amer- 
ica (USA) (Sep 1976). 

By doing both pH and thermometric titrations with NaOH 
and HCl on water extracts of particulate samples it is usually possible 
to positively identify the kinds and amounts of acidic and basic 
species present in the sample. The acid ionization constant of an 
unknown acid or base can be obtained from the pH titration curve. 
The heat of proton ionization, AH/sub i/, from the same unknown 
can be from the thermogram. These two constants (pK, 
AH/sub i/) are usually sufficient to identify the unknown. Results of 
such studies of samples of dust from smelters and of an urban aerosol 
sample are used to illustrate the method. The principal acidic and 
basic species in the dust samples were metal ions (Ca(II), Pb(II), 
Za(ID, oe Fe(ID, 5 which were largely ely identifiable from 
the data. urban aerosol was found to contain carboxylate ions, 
ammonium by hg phenol, and alkyl ammonium ions. Acid 
sulfate species such as HSO™, aay au cae ivan ant co Us 
present in the extractant, although *sO"; was present. 


— (UCRL-Trans—11225) Destructive-reductive decomposi- 
tion of organic compounds. ee R.A.; Tashpulatov, Yu.T.; 
Chumachenko, M.N. User =. Nauchnoj i Tekhnicheskoj 
Informatsii, Moscow SSR). 3. Translation of Russian report. 
18p. Dep. NTIS, PC A02/MF AO1. 

A review is presented of primarily Soviet studies on the 
determination of nitrogen, sulfur, and in organic com- 
pounds — the destructive-reductive decomposition method. 82 
references. (JSR) 

49246 Concentration of solutes from aqueous solution. Fritz, J.S. 
om State Univ., Ames). Acc. Chem. Res.; 10: No. 2, 67-72(Feb 


Various methods for the concentration and determination of 


a aS Se 
erence for the method is given; the method is discussed 
and the accuracy or precision and applicablty of the method ar 
mentioned. Methods are resin sorption, solvent extraction, 
water-gas distribution, disect injection gas chromato- 
desorption, and resin sorption-ther 
deunpiien. ILM) 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 47362, 47811, 49754 

49247 (NUREG—0228) Calorimetric assay of plutonium. Ro- 
denburg, W.W. (Mound Lab., Miamisburg, Ohio (USA)). Mar 1977. 
Contract EY-76-C-04-0053. 14p. Dep. NTIS, PC A02/MF AOl. 
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This report describes procedures for applying calorimetry for 
the control and accounting of plutonium. These procedures will be 
useful in establishing a measurement program to fulfill the regulatory 
requirements. 


49248 High intensity source of polarized x-rays for fluorescent 
excitation analysis (FEA). Kaufman, L. (Univ. of California, San 
Francisco); Shosa, D.; Camp, D.C. IEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 525-531(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 
USA om Oct 178. 
— used in medicine to substitute radiotracers and 
Pm... nb te of stable tracers. Excitation with polarized x-rays 
reduces tracer working levels: Since they scatter at preferential 
angles they reduce the number of photons reac the detector, 
thus decreasing system dead time and background. The use of a 160 
kV 19 mA x-ray tube for FEA of iodine (and neighboring elements) 
realizes count-rates of 2.5 cts/s/ppM I and background reductions 
from 11.5 ppM I (when using Am-241 excitation) to 5.7 ppM I. 
These early results indicate that counting time to realize constant 
—- accuracy can be reduced by 90 percent. Since the use of 
¢ x-ray tube results in a 50 percent increase in the cost of the 
source-excited automated system, the ten-fold reduction in analysis 
time makes this a practical approach. 


49249 Determination of traces of arsenic in siliceous materials. 
Feldman, C. (Oak Ridge National Lab., TN). Anal. Chem.; 49: No. 6, 


825- | (orn. 

ely ground rocks, slags, and fly-ash are completely con- 
verted to soluble form by HF-HNOs vapor phase attack at aj — 
mately 70°C. The treatment chamber is a commercially available 1- 
L Teflon jar. Arsenic is not volatilized by this procedure if in the 
As(V) form. Arsenic contaminating the acid mixture is carried over 
to the sample if the arsenic is trivalent. Potassium permanganate, 
added to the acid mixture in advance, converts any As(III) present 
to As(V), thus preventing contamination of the sample. Accurate 
results were obtained with NBS Coal Fly Ash (SRM 1633) and 
standard rocks. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 47721, 47730, 49316, 49320, 49667 


49250 (UCRL-Trans—11244) Comparison of library search 
ae Oe eee mass spectra. Recognition of noisy spectra in a 
rary. Varmuza, K. Translated from Z. Anal. Chem.; 282: No. 2, 
125-3497) 13p. Dep. NTIS, PC A02/MF AO1. 
'wenty-nine library search methods have been tested with a 


library of 524 steroid mass spectra. A random sample of 100 spectra 
was used as unknown to estimate recognition of noisy spectra in the 
library. Binary encoded spectra with constant thresholds of 1 to 5 
percent of base peak or reduced spectra with 1 (or 2) peaks in mass 
ranges of 7 (or 14) mass units enable quick and successful searches. 


Ninety-three to 100 percent of the unknowns were identified cor- 
rectly by the first neighbour spectra of the library. Recognition of 
noisy spectra is closely related to information content (entropy) of 
coded libraries. 


49251 Effect of channelling on impurity analysis by charged 
particle induced x rays. Price, P.B. (Queen's Univ., Kin ton, Ont.); 
Cooke, B.E.; Ewan, G.T.; Whitton, J.L. pp 727- 734 of In Ton beam 
surface layer analysis. Vol. 2. Meyer, O 0. fed), New York: Plenum 
Publishing Corp. (1976). 

Impurity analyses in solid GaAs are described for samples 
implanted with 40keV *S ions along the most open (110) crystal 
direction. Typical spectra are shown for x-ray spectrum from bom- 
bardment of the implanted samples with 2.0 MeV He* ions incident 
in aligned and random directions. The minimum detectable concen- 
trations for Al, Si, S(implanted), P, Cl, K, and Ca in these samples 
are tabulated. The effect of the y-ray bremsstrahlung contribution to 
background effect is considered in some detail. (BLM) 


49252 Automated precision flame-emission photometric appara- 
tus. Folsom, T.R.; Parks, G.J. Jr; Weitz, W.E. Jr. US Patent 
3,938,888. 17 Feb 1976. Filed date 3 Feb 1975. 23p. 

Supersedes PAT-APPL-546 355-75. 

A net spectral intensity nde is derived from a comparison 
between the absolute spectral intensity of the signal interest and the 
intensity of a spectral continuum on which it rides. To-derive the net 
int. a pivotal refractor plate is mounted over the exit slit of a 

coated [-eneter monochromator. Pivoting of the .. produces a 
aa a shift from the peak to its baseline signal. A programming 
circuit ay oe tp —— action with rotatably- ianensd sample 
changer ~~ y a pl number of sample holders. The c 
includes a fixed valve plate communicating with the capillary ft 

a flame-emission burner and a rotatably-indexed plate having a 
shen of ports each carrying a hypodermic needle for aspiratin; 
the test sample into the burner when the plate ports are ma’ 
Repeated burnings are conducted for each Am A both at the peak 
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line and that of the spectral continuum and a multiplicity (300) of 
instantaneous digital signals are taken for each burning. A calc’ 
computes an average and a standard deviation based upon the 
repeated burnings and upon the 300 instaneous signals. 


49253 Scpasated Sean se ees ee spark source 
mass spectrometry. Donohue, D.L.; Carter, J.A.; Franklin, J.C. (Oak 
Ridge National Lab., TN). Anal. Lett; 10: No. 5, 371-379(1977). 
The use of separated stable isotopes as internal standards in 
spark source mass spectrometry is described. This method is useful 
for solution samples and complements the more ciassical isotope 
dilution technique. For powdered or insoluble samples, the — 
are dried onto a condu matrix material, usually high 
silver powder, followed by homogenization of the sample wii 
"spiked" matrix. The resulting mixture can then be pressed into 
electrodes and analyzed by spark source mass 
technique has proven useful for the determination of mononuclidic 
elements such as Co, As, and Mn in a variety of samples, and for 
multielement analysis of coal ash and fly ash, with a minimum of 
sample handling and resultant contamination. Use of an isotope 
which has a mass near to that of the element being measured gives 
more precise and accurate analyses than the common technique of 
using One internal standard. 


49254 Use of catechol oxygenase for determination of catechol. 
Egan, B.Z.; Holladay, D.W. (Oak Ridge National Lab., TN). Anal. 
Lett.; 10: No. 3, 213- 224(1977). 

A cell extract from Trichosporon cutaneum containing cate- 
chol 1,2-oxygenase catalyzes the oxidation of catechol to cis, cis- 
muconic acid. The absorbance of the cis, cis-muconic acid at 260 nm 
can be correlated with the initial catechol concentration in the range 
5 x 10-*M to 5 x 10-* M in aqueous solutions. This enzymatic assay 
has been applied to the determination of catechol in aqueous samples 
derived from coal processing. 


49255 Determination of water in oil emulsions by a microwave 
resonance procedure. Doughty, D.A. (Bartlesville Energy Research 
Center, OK). Anal. Chem.; 49: No. 6, 690-694(May 1977). 

A microwave resonance procedure was devel for the 
rapid semimicro quantitative dcenabantion of water in oil emulsions. 
The apparatus operates at a frequency of 9510 MHz in the x-band 
microwave region. The procedure is based on the 'arge differences 
in dielectric properties between water and oil and can be used to 
determine water content from 0 to 100 percent. The measurement 
requires only 0.2 cm* of sample and takes only 2 to 3 min per sample. 
The precision is variable, depending on water content, and _— 
from +-0.5 percent at low water content to +-3.7 percent for 
samples containing 75 to 80 percent water. 


Sub-part-per-trillion detection of polycyclic aromatic 
drocarbons by laser induced molecular fluorescence. Richardson, J.H.; 
Ando, M.E. (Univ. of California, Livermore). Anal. Chem.; 49: No. 
7, 955-959(Jun 1977). 

Laser-induced molecular fluorescence is shown to be a sensi- 
tive and selective means for determining representative polycyclic 
aromatic hydrocarbons (PAH) in aqueous en The limits of 
detection of benzene, naphthalene, anthracene, fluoranthene, and 
pyrene were found to be 19 ppB, 1.3 ppT (parts- —_ -trillion), <44 
ppT, 1.0 ppT, and 0.5 ppt, respectively. All the PAH fluorescence 
exhibits a linear dependence on concentration, sometimes extending 
over six orders in magnitude. Improvements in second harmonic 
generation and UV lasers should result in even lower minimum 
detectabilities, especially for anthracene. 


49257 Spectrophotometric of alkaline earth 
and lanthanide elements with hydroxy naphthol blue and 
ethylenediaminetetaacetic acid. Brittain, H.G. (Ferrum Coll., VA). 
Anal. Chem.; 49: No. 7, 969-972(Jun 1977). 

A new spectrophotometric ent for the quick and easy 
determination of alkaline earth and lanth elements is described. 
These elements may be determined using _— composed of 
0.001 M hydroxy naphthol blue (HINB) and and 0.0 EDTA, in either 

hosphate or acetate buffer that has been adjusted to a of 6. At 
Se metal concentrations, linear relationships between ENB absor- 
bance and metal ion concentrations are observed for alkaline earth 
and most lanthanide elements. The sensitivity is metal ~~ ane but 
ranges from 1.6 ug/mL for Sm* to 19.5 el. for Dy 


49258 Determination of forty elements in geochemical samples 
and coal fly ash by x-ray fluorescence spectrometry. Giauque, R.D.; 
Garrett, R.B.; Goda, L.Y. (Univ. of California, Berkeley), Anal. 
Chem.; 49: No. 7, 1012-1017(Jun 1977). 

A method for the determination of 40 elements in geochemi- 
cal samples and coal fly ash is described. Pulverized samples are 
mixed with sulfur powder and specimens are prepared in the form of 
pressed disks. In addition to acting es a binder, the sulfur matrix 

i i of the specimen disks. Thus, 
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ization is achieved using nebulized multielement solution d its, as 
well as two single element vacuum vapor deposited thin-film stan- 
dards. Utilizing two 25-min analysis periods, results achieved are 
typically accurate to within +- 5% when x-ray counting statistics 
are not the limiting factor. 


49259 Atomic emission spectrometer/spectrograph for the deter- 
mination of barium in microamounts of diatom ash. Bankston, D.C.; 
Fisher, N.S. (Woods Hole Oceanographic Inst., MA). Anal. Chem.; 
49: No. 7, 1017-1023(Jun 1977). 

The development and routine application of a method for the 
determination of trace levels of barium in microsamples (5-10 mg) of 
diatom ash is described Acid-dissolved lithium metaborate fusion 
melts of ash samples are analyzed using a Se 
equipped with a dc argon plasma jet excitation source and an echelle 
diffraction Samy Sample, standard, and blank solutions are buf- 
fered by lithium contributed by the flux, to a degree sufficient to 
reduce matrix effects to acceptable levels. Previous barium determi- 
nations by other analytical techniques, on seven interlaboratory 
reference materials, have been used to establish the accuracy of our 
results. The average relative standard deviation for the instrumental 
analyses was 0.07. Using recommended instrument settings, more- 
over, the lowest concentration of barium visible in synthetic stan- 
= — lies just below 2 wg/L, which is equivalent to 2 ug/g 
in the ash. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 47233, 47517 


49260 (BNL-tr—646) Use of radiation-resistant resins for sepa- 
rating radioactive elements by means of displacement ry. 
I. Separation on the cation exchanger KU-4 using 
diethylenetriaminepentaacetic acid. Chuveleva, E.A.; Nazarov, P.P.; 
Chmutov, K.V. Translated by S.J. Amoretty from Zh. Fiz. Khim.; 
50: No. 5, 1316-1318(1976). 9p. Dep. NTIS, PC A0O2/MF AOl1. 

The possibility of using radiation-resistant sulfo resin KU-4 
for separation of radioactive elements by means of displacement 
chromatography was investigated using neodymium and cerium. 
Results show that this resin can be used to separate rare-earth 
elements and other elements by means of displacement chromato- 
graphy. (LK) 


49261 (BNL-tr—647) Use of radiation-resistant resins for sepa- 
rating radioactive elements by means of displacement chromatography. 
Il. Separation on the cation exchangers KU-6 and KU-160 using 
thylenetriaminepentaacetic acid. Chuveleva, E.A.; Nazarov, P.P.; 
Chmutov, K.V. Translated by S.J. Amoretty from Zh. Fiz. Khim.; 
50: No. 5, 1318-1321(1976). 10p. Dep. NTIS, PC A02/MF AOl1. 
The possibility of using radiation-resistant cation exchangers 
KU-6 and KU-160 for separation of radioactive elements by means 
of displacement chromatography was studied. The properties of the 
cation exchangers were studied by ating neodymium, cerium, 
europium, and samarium. Results indicate that both resins can be 
used for the separation of radioactive elements by means of displace- 
ment chromatography. (LK) 


49262 Liquid 
polyethylene glycol 





separation of plant phenolics using 
dimethacrylate gel. Goldstein, G. (Oak Ridge 

National Lab., TN). J. Chromatogr.; 129: 466-468(1976). 

Polyethylene glycol dimethacrylate gel (EM Gel Type OR- 


PGM 2000) was developed by Heitz and Winau and Heitz as an 
improved medium for gel chromatography and has previously been 
applied to the separation of polyethylene glycols, proteins, and 
dihydroxybenzenes, and to the characterization of beers. Because of 
a a need for improved methods of analysis of very complex 
mixtures of compounds such as found in plant extracts, the use of 
this gel for the separation of plant phenolics was investigated. 
Several eluents were tested in the course of this work. The mixture 
finally arrived at, 0.1 M acetic acid in isopropanol-water (1:1), is a 
good solvent for plant extracts, is convenient to use, and gives 

roducible chromatograms. At elevated column temperature (62°) 
solutes eluted earlier and in sharper bands than at ambient tempera- 
ture, and the operating pressure--in this case about 20 p.s.i.--was 
lower. Columns could be operated at fast flow-rates and at high 
pressures but tended to compact for a long period of time and 
chromatograms were not reproducible during that time. There was 
also some loss in resolution. 


49263 Removal of oxygen from the water of power plants with 
redox agents. Shatalov, A.Ya.; Plotnikov, I.M.; Kravchenko, T.A.; 
Aleksandrova, Z.F.; Bobrinskaya, G.A.; Shchedrina, V.B. (Voron- 
ezh State Univ., USSR). J. Appl. Chem. USSR (Engl. Transl.); 49: 
No. 7, 1552-1555(Jul 1976). 

Translated from Zh. Prikl. Khim.; 49: No. 7, 1520-1524(Jul 


1976) 
On the bases of the studies made, the high-capacity redox 
agents EI-21 and EO-11P are recommended for the thorough re- 
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moval of oxygen from water. The latter is particularly effective 
because of its good kinetic properties. It is convenient to carry out 
the deoxygenation of ddeutael water by means of these resins by 
placing an ion-exchange filter having mixed action after the redox 
reactor to remove the traces of copper from the deoxygenated 
water. Th optimum variant for the deoxygenation of solutions of the 
borate buffer type is the use of the bismuth redox agent with 
improved kinetic and capacity properties. 


49264 Gas chromatographic separation and analysis of zirconium 
and hafnium. Leary, J.J. James Madison J.; 35: No. 3, 89-91(1977). 

Volatile chelates of Zr and Hf have successfully been chro- 
matographed. Experimental conditions and instrument modifications 
are still being optomized. (DLC) 


49265 Synergetic system MoS, + CooSs in hydrodesulfurization 
catalysts. Delmon, B. (Univ., Louvain, Belgium). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 2, 503-516(Mar 1977). ; 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

During operation, the Mo + Co catalysts become sulfided, 
and one has to account for the synergy of their sulfides. Some 
possible explanations for the synergetic activity are listed, and infor- 
mation which could help identify the right one is reviewed. (DLC) 


49266 Hydrodesulfurization activity and defect structure of Co— 
Mo sulfide catalyst. Wentrcek, P.R.; Wise, H. (Stanford Research 
Inst., Menlo Park, CA). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: 
No. 2, 525-532(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

In order to examine the role played by Co addition to MoS:, a 
single crystal of molybdenite was employed as the catalyst for the 
hydrosulfurization of butyl mercaptan. The electrical properties of 
the ma MoS: crystal before and after reaction were mea- 
sured. (DLC 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 47175, 47243, 47244, 47864, 
47884, 49201, 49239, 49296 


49267 (AD-A—033835) Reaction of oxygen atoms with nitrates. 
Final technical report, 30 March 1975—8 November 1976. Thrush, 
B.A.; Salter, L.F. (Cambridge Univ. (UK). Dept. of Physical Chem- 
istry). 8 Nov 1976. 23p. NTIS, PC A02/MF AOl1. 

The reaction of oxygen atoms with methyl nitrate and with 
ethyl nitrate has been studied in a discharge-flow system at tempera- 
tures between 294 and 473 K. The initial attack involves abstraction 
of a hydrogen atom. The activation energy for hydrogen abstraction 
is not reduced by the fact that the initally formed radical ruptures 
exothermically to yield and aldehyde plus nitrogen dioxide. The 
reaction mechanism and its relation to alkyl nitrate pyrolyses are 
discussed briefly. 


49268 (ANL—76-102) Chemical Engineering Division thermo- 
chemical studies annual report, July 1975—June 1976. O'Hare, 
P.A.G.; Johnson, G.K.; Ader, M.; Hubbard, W.N.; Fredrickson, 
D.R.; Cafasso, F.A.; Burris, L. (Argonne National Lab., Ill. (USA)). 
= Contract W-31-109-ENG-38. 34p. Dep. NTIS, PC A03/MF 
AOl. 

Standard enthalpies of formation at 298.15 K, AH°/sub £/(298 
K), are reported for MgUO,, CaUO,, BaUO,, VFs, and PrF; based 
on solution and fluorine bomb calorimetric measurements. High- 
temperature enthalpy increments have been determined for MgUQ, 
by ae calorimetry. Preliminary work on y-UO; and £-LiAI is 
lescribed. 


49269 Differential thermal analysis and reaction kinetics for nth- 
order reaction. Yang, R.T.; Steinberg, M. (Brookhaven National 
Lab., Upton, NY). Anal. Chem.; 49: No. 7, 998-1001(Jun 1977). 

Relationships are derived for determining the three kinetic 

ters from a single DTA curve for a general nth-order reac- 
tion, and for predicting the DTA curves from the known kinetic 

ters. Gorbachev's approximation for the inte of the Arr- 
us exponential function is used. The relationships have been 
applied to a solid-gas reaction and decomposition reactions in solid- 
state and in aqueous solution. Fair agreement between the rather 
simple theories and the experimental data was obtained. 


49270 (COO—2810-7) Formation and study of ex systems: 
a low-pressure approach. Progress report, 1 December 1976—28 Feb- 
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ruary 1977. Sanzone, G. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Chemistry). 1977. Contract EY-76-S-02- 
2810. Dep. NTIS, PC A02/MF AO1. 

a are underway on the formation of Ar/sub z/ 
excimers from Van der Waals ground states by electron bombard- 
ment. Equipment development is reported. (DLC) 


49271 (EGG—1183-2358) Vapor growth of doped mercuric 
iodide crystals by the temperature oscillation method. van den Berg, 

L.; Schnepple, W.F.; Ortale, C.; Schieber, M. (EG and G, Inc., 
Santa Barbara, Calif. (USA); Hebrew Univ., Jerusalem (Israel)). Jan 
1977. Contract EY-76-C-08-1183. 18p. (S—i12-TP; CONF-770704— 
1). Dep. NTIS, PC A02/MF AOI. 

From International conference on crystal growth; Boston, 
Massachusetts, United States of America (USA) (17 Jul 1977). 

Attempts were made to improve the electronic charge trans- 
port properties of Hgle single crystalline material by adjusting the 
stoichiometry of the crystals or by doping with foreign elements. 
Hgle crystals were grown from the vapor phase in a closed system 
by the Temperature Oscillation Method. Dopants used were Hg Ie, 
NHI, Pole, Bils, SbIs, and Tels. The growth morphology of t 
crystals was evaluated. Crystals grown in atmospheres ranging from 
highly Hg-doped to slightly iodine-doped are stable and show 
smooth transitions between the major growth faces. The second 
group, grown at higher iodine pressures, shows facetting, terracing, 
and generally unstable growth surfaces. Addition of foreign elements 
gives results which can be explained by assuming that substitutional 
monovalent and trivalent ions increase or decrease the Hg concen- 
tration of the crystal. 


49272 (GEPP—289) Calcium chromate synthesis process. Dil- 
lard, B.M. (General Electric Co., St. Petersburg, Fla. (USA). Neu- 
tron Devices Dept.). 25 Apr 1977. Contract EY-76-C-04-0656. 23p. 
Dep. NTIS, PC A02/MF AOl1. 

The calcium chromate synthesis process developed at Gener- 
al Electric Neutron Devices Department was investigated at a ten- 
pound yield level by producing forty-six batches of the product at 
this level. The effect of reaction temperature, recycling filtrate, 
recycling ammonia, and various washing procedures on product 
ey and yield was determined. Results from these investigations 
ied to the development of a standard operating procedure for 
repeatedly producing calcium chromate to meet stated specifica- 


tions. Five ten-pound batches were consecutively prepared to meet 
these specifications. These were blended and samples were analyzed. 


49273 (SAND—76-0649) VISRHO: a computer subroutine for 
estimating the viscosity and density of complex silicate melts. Powers, 
D.A.; Frazier, A.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
po 1977. Contract EY-76-C-04-0789. 35p. Dep. NTIS, PC A03/MF 
AOl. 


A Fortran IV computer subroutine for calculating the viscos- 
ity and density of complex silicate melts at temperatures in the range 
of 1200 to 1800°C is described. Viscosity estimates are made from 
published correlations of data for 17 formal constituents in melts of 
81 to 35 mole percent silicon dioxide. Density estimates are made 
from temperature-dependent, partial molar volumes of 20 formal 
species. Options are incorporated in the routine to directly compute 

ie dependencies of viscosity and density on the temperature and 
composition of the melt. 


49274 (UCRL-Trans—11242) Complementary study of the inter- 
ception of hydrogen atoms by ammonia molecules. Mund, W.; Huys- 
kens, P.; Lories, R. Translated from Bull. Cl. Sci., Acad. R. Belg.; 35: 
995-1007(1949). 16p. Dep. NTIS, PC A02/MF A011. 

For the mean activation energy for the reactions H + D2 
yields HD + D and D + Hz yields H + D, new experiments have 
given an apparent value in the neighborhood of 3.9 kcal, which is 
closer to the real value than the previously obtained value. The 
inhibiting effect of NHs has been confirmed, and the magnitude of 
the decrease in the initial rate has been found to behave as an 
increasing function of the inhibitor concentration. Although the 
experiments were too imprecise and too few to constitute a rigorous 
verification of the theoretical equations concerning the inhibition, 
the experiments seem to provide a qualitative confirmation of these 
equations. As the temperature rises, the degree of inhibition de- 
creases, which can be explained if it is assumed that the NHs 
molecules are bound to the H (or D) atoms only by van der Waals 
forces. This hypothesis can also be supported by the fact that if 
deuterium wile contains approximately 1 percent ammonia is ifta- 
diated with a rays the ammonia, as shown by spectrographic analy- 
sis, does not undergo appreciable replacement of the hydrogen by 
the deuterium. 


49275 (BNWL-tr—247) Kinetics of reaction of liquid lithium 
with oxygen and nitrogen. Cheburkov, V.I.; Rozanov, A.N. Translat- 
ed from Metall. Metalloved. Chist. Met., Sb. Nauchn. Rabot; No. 7, 
168-173(1968). 10p. Dep. NTIS, PC A02/MF AOl. 

The kinetics of the reaction of liquid lithium with oxygen was 
investigated in the temperature range 210 to 640°C at pressures of 
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130 to 1 mm Hg. The kinetics of the reaction of liquid lithium with 
nitrogen was investigated at temperatures ranging from 295 to 409°C 
at 20 to 0.5 mm Hg. The observed deviations of the kinetic curves of 
oxidation and nitriding of liquid lithium from a linear relation are 
due to the solution of oxygen and nitrogen in the liquid metal. The 
solubility of oxygen in lithium in the temperature range 210 to 635°C 
(0.003 to 0.57 at. percent vay tn was from the 
kinetic curves. The activation energies of the of oxidation 
(Q/sub lin/ = 15.6 kcal/mole and Q/sub log/ = 15.3 kcal/mole) 
and nitriding (Q = 23 kcal/mole) of lithium and the heat of solution 
of oxygen in lithium (AH = 11.7 kcal/mole) were calculated. 


49276 X-ray photoelectron spectroscopic study of volatile vanadi- 
um compounds, Reitz, R.R.; Schaaf, T.F.; Jolly, W.L. (Univ. of 
California, Berkeley). Inorg. Chem.; 14: No. 11, 2818-2821(1975). 
Vapor-phase core electron binding energies were 

by X-ray photoelectron spectroscopy for nine wae cornciaasl esing 
Vanadium 2p/sub 3/2/ binding energies were co! 

CHELEQ atomic charges and the “transition-state” point pr mon 4 
potential equation. Excellent correlation was obtained for com- 
pounds which are well represented by a single valence-bond struc- 
ture. In the case of the other compounds, information — the 
relative contributions of various resonance structures and the impor- 
tance of back-bonding was obtained by comparison of experimental 
and calculated binding energies. 


49277 Densities and thermal expansion of some aqueous rare 
earth chloride solutions between 5° and 80°C. II. SmCh, 
DyCls, ErCls, and YbCls. Habenschuss, A.; Spedding, F.H. 
Lab., ry J. Chem. Eng. Data; 21: No. 1, 95-113Qan 1976). 
A dilatometric method is used to determine the densities of 
aqueous solutions of SmCls, GdCls, DyCls, ErCls, and YbCls from 
approximately 0.1 to 3.5 molal, and from 5 to 80°C at 5° intervals. 
Temperature and concentration dependent empirical equations rep- 
resenting the apparent molal volumes are given. The partial molal 
volumes, coefficients of thermal expansion, and apparent and partial 
molal expansibilities derived from these fits are discussed in terms of 
the ion-ion and ion-solvent interactions in these solutions and their 
dependence on ion size. The previously reported two-series effect in 
the apparent and partial molal volume properties at 25°C across the 
rare earth series, although modified, persists from 5° to 80°C at all 
concentrations. The coefficients of thermal expansion and apparent 
and partial molal expansibilities increase with dec ionic radius 
of the rare earth cation, with a reversal in this trend in the middle of 
the rare earth series. 


49278 New ——— Bottcher—Onsager method used to deter- 
mine polarizability and apparent radius of SiO,(WOs):2*. Petty, H.R. 
(Manchester Colle ny IN); Crumb, J.A.; Anderson, V.E.; Arakawa, 
E.T.; Baird, J.K. J. Phys. Chem.; 81: No. 8, ent ‘Apr 1977). 

A differential form for the Bottcher—Onsager law is derived. 
Based on this form, a new method is P mages ‘or determining the 
polarizability and apparent radius of the molecules of a solute from 
measurements of the temperature variation of the density and specif- 
ic refractive increment of its solutions. The method is particularly 
applicable to solutes which are yon a ay soluble in a given 
solvent. The density and specific refractive increment of aqueous 
solutions of tungstosilicic acid have been measured at four tempera- 
tures: nominally, 20, 25, 35, and 45°C. The densities are found to be 
linear functions of concentration in the range 0 to 0.03 M. From the 
density measurements, the apparent molar volume of H4SiO«(WOs):2 
at each temperature is determined. The specific refractive increment 
is determined for radiation at 589 mp. Using our differential method, 
we find a2 = 50 +- 5 A*and a = 2 +-0.2 A, where az and az are 
the polarizability and effective radius, respectively, of 
SiOu(WOs):2*. 


49279 Spectrophotometric study of the cobalt(II) bromide—alu- 
minum bromide vapor complex. Papatheodorou, G.N.; Kucera, G.H. 
(Argonne National Lab., IL). Inorg. Chem; 16: No. 5, 1006- 
io1o(Ma 1977). 

The reaction of solid cobalt(II) bromide with gaseous alumi- 
num bromide to form deep green gaseous ee has been 
investigated spectrophotometrically in the range 550 to 900°K and at 
pressures up to 2 atm. Thermodynamic considerations suggest the 
reaction CoBr2(s) + ALBag) ; rowel CoAlhBrs(g) [AH = 9.9 
kcal/mole; AS = 9.4 eu.] e electronic absorption spectra are 
discussed in terms of the possible coordination of I) in the 
gaseous molecule(s). Spectroscopic and thermodynamic consider- 
ations suggest that the predominant absorbin, _ in the gas 
phase is Co(AlBrs)z molecules having the Coll T) in a close-to- 
octahedral coordination. The volatility enhancement ratios of 
cobalt(II) halide in the presence of various “acidic” AsXs are 
calculated and compared. At temperatures below 750°K, aluminum 
bromide is a better [oie agent than aluminum chloride for 
the respective cobalt halides. 


49280 Metal—metal — in reduced scandium halides. S 
thesis and characterization of heptascandium decachloride (SerCho). A A 
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novel metal-chain structure. Poeppelmeier, K.R.; Corbett, J.D. (lowa 
State Univ., Ames). Inorg. Chem.; 16: No. 5, 1107-1111(May 1977). 

The reaction of scandium metal with scandium trihalide in a 
sealed tantalum container under a temperature gradient 880 to 900°C 
results in transport of monocrystals of heptascandium decachloride 
(ScCl.43) to the hot zone. The compound crystallizes in the mono- 
clinic space group C2/m with a = 18.620 (7) A, b = 3.5366 (7) A,c 
= 12.250 (5) A, B equals 91.98 (4)° and Z = 2. Full-matrix least- 
squares refinement of all atoms with anisotropic thermal eters 
gave final residuals R = 0.059 and R/sub w/ = 0.072 for 705 
independent reflections with 2 theta less than or equal to 50° and I 
greater than 3 sigma (I). The unique feature of the structure is the 
presence of infinite chains composed of two parallel chains of 
scandium octahedra which share a common edge. Chlorine atoms 
cap all outward facing metal triangles and also bridge (a) to and (b) 
between isolated Sc(III) metal ions, giving the connectivity descrip- 
tion (ScCl/sub ‘/2/sup b/Cl/sub 7/3//sup a/)/sub infinity/ 
(SceCleCl/sub ‘*/3//sup a/)/sub infinity/ where the fractional atoms 
Cl/sup a/ and Cl/sup b/ provide the bridging functions. The struc- 
ture is thus intermediate between the single chains of octahedra 
found in GdCh.s and the infinite two-dimensional sheets of edge- 
shared octahedra in ScCl. Magnetic susceptibility measurements 
between 79 and 297°K (Faraday method) indicate a Curie—Weiss 
behavior above approximately 120°K (u = 1.04 u/sub B/, THETA 
= -498°K) with evidence of magnetic ordering at T less than 79°K. 
This and a sharp EPR signal at room temperature (g = 1.97) are 
interpreted in terms of localized, weakly interacting (at 297°K) d’ 
configurations for two (of six) particular scandium atoms in the 
chain. The occurrence of strongly bonded and well-separated metal 
chains and the physical properties resulting therefrom suggest the 
phase can be described as a crystalline analogue of a metal fiber 
composite. 


49281 Stabilization of one-dimensional conducting materials by 
carbony! ligands. and molecular structure of Ir(CO);Cl. Reis, 
A.H. Jr.; Hagley, V.S.; Peterson, S.W. a amg National Lab., IL). 
J. Am. Chem. Soc.; 99: No. 12, 4184-4186(8 Jun 1977). 

The characterization of Ir(CO)sCl, a one-dimensional highly 
conducting stoichiometric material in which chains containing short 
Ir metal-metal bonds of 2.844(1) A are stabilized without mixed 
valency or charge transfer to interstitial anions within the lattice, is 
reported. (LK) 


49282 Noble gas permeability of polymer films and coatings. 
Hammon, H.G.; Ernst, K.; Newton, J.C. (Univ. of California, Liver- 
more). J. Appl. Polym. Sci.; 21: No. 7, 1989-1997(Jul 1977). 

Permeabilities of noble gases, particularly argon, krypton, and 
xenon, were measured through a number of polymer films and 
coatings. Extrapolation of the _ of the permeation coefficient 
versus the square of the gas molecular diameter was used to estimate 
radon permeability. An equation has been developed that can predict 
permeability to these noble gases as a function of the base polymer 
structure of the coating. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 49149 


49283 (AD-A—035243) Condensation of H2O and D,O in argon 
in the centered expansion wave in a shock tube. Lee, C.F. (Yale Univ., 
New Haven, Conn. (USA). Dept. of Engineering and Applied 
Science). Jan 1977. Contract N00014-75-C-0263. 32p. NTIS. PC 
A03/MF AO1. 

Despite gasdynamic non-idealities in the flow produced in a 
shock tube, pressure measurements at three different locations in the 
driver section of the shock tube revealed that the expansion wave 
generated in relatively weak expansions could be viewed effectively 
as a simple centered expansion fan after an empirical shift of the 
actual origin of the expansion wave to a ‘virtual’ origin. The result- 
ing centered expansion fan was used to study at two locations the 
condensation of H2O and D2O vapors in an excess of the carrier gas 
argon, with simultaneous pressure and light scattering measure- 
ments. The isentropic flow within the centered expansion fan was 
found to be preserved up to the point of the detectable onset of 
condensation by tailoring the onset conditions to occur at the tail of 
the expansion fan, thus rendering a simple analysis of the experi- 
ments possible. The onset conditions of HxO vapor were found to be 
in agreement with previous findings in supersonic nozzles and shock 
tubes, and they were well predicted by the so-called classical theory 
of homogeneous nucleation. The condensation of DzO vapor was 
found to exhibit similar trends as those of HO vapor condensation 
despite the slight differences in physical properties between them 
due to isotopy. (Author) 


49284 (UCRL-Trans— 11241) Isotopic effects and 

ic properties in condensed phases. III. oa? L; Bi R.; 
Bellemans, A. Translated from Physica; 20: No. 9, 633-654(1954). 
36p. Dep. NTIS, PC A03/MF AOI. 
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The difference in zero-point energy of isotopic mixtures as 
compared with its value for pure isotopes has been shown to be 
auth antler than the experimental value of the free energy of 
mixing for isotopic liquid mixtures of light molecules such as H2-D: 
and *He-*He. The volume of the isotopic mixture and that of the 
pure isotopes are different (for given pressure and temperature 
values). The basic assumption of this paper is therefore introduced in 
the following form: the free energy of an isotopic mixture is, for 

iven values of volume per particle and temperature, the sum of the 
ree vg 2 of the pure isotopes and of a term due to the entropy of 
mixing. From this hypothesis the free energy of mixing, the excess 
volume and the heat of mixing can be expressed in terms of proper- 
ties of the pure isotopes only. The present lack of sufficient experi- 
mental data unfortunately prevents the testing of many of the 
—— of the model. This theory predicts for isotopic mixtures 
eat absorption and positive deviations from Raoult’s law (positive 
excess free energy and thus phase separation at sufficiently low 
temperature). The method does not take account of the influence of 
quantum statistics and does not permit the study of phenomena such 
as the effect of the concentration of *He on the Z point of ‘He. 


49285 (UCRL-Trans— 11240) Isotopic effects and 
ic properties in condensed Il. Prigogine, I.; Jeener, J. Trans- 
lated from Physica; 20: No. 8, 516-520(1954). 10p. Dep. NTIS, PC 
A02/MF AOl1. 
The method developed in a recent paper by the authors and 
R. Bingen is extended to real three dimensional lattices. The zero 
= energy is calculated for isotopic mixtures and pure isotopes. 
¢ results obtained for one dimensional lattices are shown to 
remain qualitatively valid for three dimensional lattices; however, 
the heat of mixing is smaller than in the one-dimensional case. The 
stable state at 0°K always requires a separation into pure isotopes. 


49286 (UCRL-Trans— 11239) Isotopic effects and thermodynam- 
ic in condensed I. Prigogine, I.; Bingen, R.; Jeener, 
J. Translated from Physica; 20: No. 7, 383-394(1954). 2lp. Dep. 
NTIS, PC A02/MF AOl. 

The zero point energy of solid isotope mixtures is discussed 
and their properties are compared with those of the pure isotopes. 
The case of a one-dimensional chain of molecules is consid in 
some detail because the calculations may then be performed in a 
rigorous way. An extension of the results to real three-dimensional 
crystals will be worked out in a subsequent paper. Only harmonic 
oscillators are considered. It is shown that the zero point energy 
increases steadily with the number of couples of first neighbors 
between molecules of different masses. The zero point energy is 
lowest for the pure isotopes and highest for the ordered lattice 
ABAB ... . Also its value for a random distribution of the isotopes is 
higher than that for the pure isotopes. The stable state at 0°K always 
requires a separation into pure isotopes. Differences in masses, i.e., 
isotopic effects, may give itive deviations from Raoul’s law 
without any effect of the statistics. The results obtained indicate the 
possibility of pure quantum transitions in the phase diagram due to 
isotopic effects at sufficiently low temperatures. The transitions are 

uantum analogues of order-disorder transitions. The differences in 
the zero point energies due to different spatial distributions of the 
isotopes are small, however, so that these effects can only appear at 
extremely low temperatures. They are much smaller than the effects 
calculated by Prigogine and Philippot which are related to volume 
changes on mixing and thus to the anharmonicity of the motion of 
the molecules. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 47726, 49305, 49308 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 47200 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 47069, 47158, 47864, 48205, 
49254, 49302 


49287 (AD-A—037669) Energies and conformations of mole- 
cules. Final technical report, 1 February 1972—31 August 1976. 
Wiberg, K.B. (Yale Univ., New Haven, Conn. (USA). Dept. of 
Chemistry). 31 Aug 1976. 9p. NTIS, PC A02/MF AOl1. 

Energies and conformations of molecules were investigated in 
several different ways. The effect of angular distortion was studied 
by ab initio calculations of the energies of variously distorted meth- 
anes. The results could be related to the deformation energies found 
in small ring compounds. The photoelectron spectra of a series of 
cycloalkenes and Solinteesnpeldienes were studied, and the ion- 
ization potentials were compared with the results of ab initio calcula- 
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tions. A remarkably good linear relationship was found, from which 
information on the reorganization energy and change in correlation 
— on going to the ions could be derived. Vibrational intensities 
in ethylene and related mulecules were examined and led to informa- 
tion on the magnitudes of bond dipoles, and to charge distributions. 
Again, comparison with ab initio calculations provided the key to 
understanding the intensities. The ultraviolet spectrum of bicyclobu- 
tane and of various deuterium substituted derivatives was examined. 
The high resolution spectrum of the first transition permitted the 
determination of the equilibrium geometry of this state. An automat- 
ed calorimetric system was developed. The heats of isomerization of 
~ ie tricyclooctane and benzvalene were determined. 
uthor 


49288 (BNL—50613) Some kinetic studies of the benzene—hy- 

and benzene— systems in the temperature range 600° 
to 800°C. MacKenzie, D.R.; Growcock, F.B. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Feb 1977. Contract EY-76-C-02-0016. 8p. 
Dep. NTIS, PC A02/MF A0Ol1. 

Benzene pyrolysis experiments were carried out in a stainless 
steel flow system at temperatures between 600 and 790°C, with 
hydrogen or argon used as carrier. Rate constants for benzene loss 
were calculated at 600°C and in the range 760 to 790°C. Results 
compare reasonably well with extrapolations of higher temperature 
results of Hou and Palmer, but not with the extrapolation of Asaba 
and Fujii's results. The pyrolysis rate constant determined from a 
static experiment in a quartz reactor was considerably lower than 
those determined with the stainless steel system, so that the metal 
appears to have had a significant catalytic effect. Static experiments 
in quartz with the benzene—methane system at 720°C yielded rea- 
sonably reproducible values of the rate constant for benzene loss. 
The rate of toluene formation was approximately linear with meth- 
ane concentration for constant initial benzene concentration. From 
the product distributions obtained in the experiments, some infer- 
ences regarding the mechanism of toluene formation can be drawn. 


49289 (CONF-770134—1) Ab initio calculations on hydrogen 
bonding in alcohols: dimers of CH;OH, CH;CH2OH, 
CF;CH2OH. Curtiss, L.A. (Argonne National Lab., Ill. (USA)). 
= Contract W-31-109-ENG-38. 20p. Dep. NTIS, PC A02/MF 

From International symposium on atomic, molecular, and 
solid state theory, collision ese, and computational meth- 
pee —_ Island, Florida, United States of America (USA) (16 Jan 

Ab initio calculations on a series of alcohol dimers including 
(CHsOH)2, (CHsCH2OH)2, and (CFsCH2OH): have been carried out 
to compare the effects of various substituents on the hydrogen bond 
energies and structures and to correlate the results with the wealth 
of new experimental data on them. Calculations were done with the 
minimal STO-3G basis set. The methanol and ethanol dimers both 
have nearly linear hydrogen bonds. The ethanol dimer is also similar 
in energy to the methanol dimer. Dimers involving both the g- 
Staggered and t-staggered isomers of 2,2,2 trifluoroethanol were 
considered. The g-staggered isomer is more stable than the t-stag- 
gered isomer by 0.7 kcal/mole and has an intramolecular bond. The 
dimer of the ip an isomer was found to have a linear hydrogen 
bond as in the methanol and ethanol dimers with a similar hydrogen 
bond energy. In contrast, the dimer of the g-staggered isomer has a 
cyclic structure which is more stable by about 0.5 kcal/mole. The 
results are consistent with experimental measurements of the gas 
phase enthalpies of association of alcohols. 


49290 (ANL-Trans—1088) Proton relaxation analysis of the 
benzene-silica gel system. Winkler, H.; Nagel, M.; Michel, D.; 
Pfeifer, H. Translated from Z. Phys. Chem. (Leipzig); 248: No. 1/2, 
17-26(1971). 12p. Dep. NTIS, PC A02/MF AO1. 

Proton magnetic relaxation of benzene adsorbed on a com- 
mercial silica gel has been investigated by means of relaxation 
analysis. Proton-proton interaction, proton-electron interaction and 
interaction of the benzene protons with surface OH-groups are 
shown to be of comparable influence. The temperature dependence 
at a coverage @ of two statistical monolayers and the coverage 
dependence of the relaxation times can be explained unambiguously 
by the existence of three regions with different relaxation rates and 
rapid exchange of the benzene molecules between them. On each 
high energy site only one benzene molecule (region 1) can be 
adsorbed. Region 2 consists of benzene molecules adsorbed at sur- 
face OH-groups. On top of region 1 and 2 further molecules are 
adsorbed (region 3). In this region we have a distribution of phase 
transitions occurring below -77°C. The correlation times of region 1 
and 2 can be estimated. The mean life time of the benzene molecules 
at surface OH-groups is found to be equal to the mean jump time of 
the molecules. The mean jump length of the benzene molecules is 
four times the minimum proton-proton distance of approach. 


49291 Gas phase ion chemistry and photochemistry of ions gener- 
ated from perfluoropropylene. Photodissociation of the perfluoroallyl 
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cation. Freiser, B.S.; Beauchamp, J.L. (California Inst. of Tech., 
Pasadena). J. Am. Chem. Soc.; 96: No. 20, 6260-6266(2 Oct 1974). 
The mass spectrometry, gas phase ion chemistry, and photo- 
chemistry of positive ions generated from perfluoropropylene are 
reported. Fragmentation mechanisms are formulated with the use of 
breakdown diagrams and metastable ion information. Trapped ion 
cyclotron resonance studies conducted with the major ions CFs3*, 
C.F.*, CsFs*, and CsFe* demonstrate that CF;* alone reacts by 
fluoride transfer to generate C3Fs*. The ions C:F,*, CsFs*, and 
C;F.s* are unreactive with perfluoropropylene neutrals, making it 
possible to examine their photochemistry while trapped for periods 
up to three seconds and irradiated with a mercury-xenon arc lamp. 
Only the CsF;* ion, which is assumed to be the perfluoroally! cation, 
is observed to dissociate upon photoexcitation, yielding CFs* and 
C.F2. Interestingly, this decomposition pathway also corresponds to 
the most intense metastable peak observed in the ion kinetic energy 
spectrum. The CF;* — photochemically reacts to re; 
CsFs*, leading to a photostationary state, which is analyzed in terms 
of the photodissociation and bimolecular reaction kinetics. The exci- 
tation function for photodissociation of C3F;* obtained using a 
monochromator set for a bandpass of 75 A exhibits an onset at 295 
+- 10 nm and lambda/sub max/ 270 nm at which wavelength a 
photodissociation cross section of sigma(lambda/sub max/) congru- 
ent to 0.2 A? is estimated. These results are compared to theoretical 
calculations of excitation energies for allyl cations and to i 
spectra measured for allyl cations in solution. Possible reasons for 
t —— to observe photodissociation of the parent ion are dis- 
cussed. 


49292 One hundred and seventy-third national meeting of the 
American Chemical Society. Preprints. Volume 22, No. 2. Washing- 
ton, DC; American Chemical Society (1977). 569p. (CONF- 
770301—P1). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 

ar 1977). 

Pavers and abstracts of papers presented at symposia on 
alkylation, the role of solid state chemistry in catalysis, thermoche- 
mical kinetics and the mechanism of gas phase reactions, and the 
analytical chemistry of oil shale and tar sands are included. Separate 
abstracts were prepared for 35 papers. 


49293 Stereochemistry of the a-hydroxycarboxylic acids and re- 
lated systems. Newton, M.D.; Jeffrey, G.A. (Brookhaven National 
Lab., Upton, NY). J. Am. Chem. Soc.; 99: No. 8, 2413-2421(13 Apr 
1977). 

, The conformational energetics of three a-hydroxycarbonyl 
systems (glycolic acid, the glycolate anion, and wo 
have been investigated using ab initio molecular orbital theory at the 
4-31G level. The major aim of the study was to ascertain the role of 
intramolecular factors in the planarity or near-planarity of the 
carbon-oxygen framework observed in the a-hydroxycarboxyl 
moiety of a large number of crystalline a-hydroxy acids and carbox- 
ylates, irrespective of the conformation of the a-hydroxy group. The 
calculations for the isolated species show that the equilibrium con- 
formations correspond to internally hydrogen-bonded structures. 
Departures from pape obtained by rotating the a-hydroxyl 
group are calculated to cost appreciably less energy than distortions 
which destroy the planarity of the carbon oxygen framework, a 
result consistent with the data for the molecules in the crystalline 
state, where stronger intermolecular hydrogen bonding takes prece- 
dence over internal hydrogen bonding. The conformational energe- 
tics of the isolated species are discussed in detail, and the nature of 
the internal hydrogen bonding is analyzed in terms of energy and 
charge density criteria and by comparison with related intermolecu- 
lar hydrogen-bonded systems. 


49294 Retention of stereochemistry in the extrusion of sulfur 
monoxide from thiirane oxides. Synthesis and thermal iton of 
cis- and trans-dideuteriothiirane oxide. Aalbersberg, W.G.L.; Voll- 
hardt, K.P.C. (Univ. of California, Berkeley). J. Am. Chem. Soc.; 99: 
No. 8, 2792-2794(13 Apr 1977). 

The synthesis of the simplest stereochemically labeled thiirane 
oxides, cis- and trans-dideuteriothiirane oxide via the stereospecific 
formation of the corresponding deuterated epoxides and thiiranes 
was reported. The stereochemical results of their decomposition 
both in the gas and solution phase was also reported. The results 
provide an unambiguous stereochemical test for the mode of decom- 
position of simple thiirane oxides. (DDA) 


49295 Sodium-23 nuclear magnetic resonance study of the ex- 
change kinetics of Na* with 2,2,2-cryptate complexes in water, ethy- 
lenediamine, tetrahydrofuran, and pyridine. Ceraso, J.M.; Smith, P.B.; 
Landers, J.S.; Dye, J.L. (Michi State Univ., East Lansing). J. 
Phys. Chem.; 81: No. 8, 760-766(21 Apr 1977). 

The measurement conditions and data treatment used to 


obtain accurate rate constants and activation —- from **Na 


pulsed Fourier transform data are described in detail. Application is 
made to the exchange of Na* between the free state and the complex 
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with 2,2,2-cryptand in four solvents. The ae proceeds via 
dissociation of the complex. Activation enthalpies of 12.3, 13.6, 13.8, 
and 16.1 kcal mol™' and activation entropies of -7.6, -12.6, -8.1, and 
+5.3 cal mol~! deg™' were obtained for the release of Na* from the 
2,2,2-cryptate complex in ethylenediamine, pyridine, tetrahydro- 
furan, and water, respectively. 


spin reso- 


ence of dicyclohexyl 18-crown-6. Friedenberg, A.; Levanon, H. 
(Hebrew Univ., Jerusalem). J. Phys. Chem.; 81: No. 8, 766-771(21 
Apr 1977). 
An ESR and ESR--optical study of M--THF (M = K, Rb, 
Cs) solutions in the presence of dicyclohexyl 18-crown-6, CR, is 
resented. In K--THF solutions at room temperature, the ESR signal 
intensity of the photoelectrons passes through a maximum at [CR] 
approximately equal to 10~* M. The monomer radicals, K., exhibit 
an — ESR signal-to-noise ratio at [CR] approximately equal 
to 10-® M. In solutions which are not illuminated the ESR signal 
intensity of the dark solvated electrons increases monotonously with 
CR concentration (up to approximately 10~* M), whereas its line 
width is almost unaffected (approximately 180 mG) retaining its 
Lorentzian line shape. Above 10°? M CR the ESR line width 
becomes very narrow (approximately 15 mG). Contrary to the case 
of potassium, the ESR line width of the solvated electron in Rb-- 
THF systems is increased significantly on addition of CR. This 
observation is interpreted in terms of an exchange process of the 
type e + RbCR*, € reversible RbCR*, e + e. The rate constant for 
this exchange is 3 x 10° M~'s~*. The recombination process of the 
photoelectrons in M--THF systems follows a pseudo-first-order ki- 
netics which depends on the CR concentration. This reaction is 
interpreted in terms of two competitive reactions, e + M* yields M. 
and e + MCR* yields e, MCR*. An activation energy for this 
recombination process is found to be in the range of 2--8 kcal/mol 
for low and high CR concentrations, respectively. 


Anion radicals of bacteriochlorophyll a and bacteriopheo- 
phytin a. electron spin resonance and electron nuclear double reso- 
nance studies. Fajer, J.; Forman, A.; Davis, M.S.; Spaulding, L.D.; 
Brune, D.C.; Felton, R.H. (Brookhaven National Lab., Upton, NY). 
J. Am. Chem. Soc.; 99: No. 12, 4134-4140(8 Jun 1977). 

Chemical, electrochemical, and photochemical reductions of 
bacteriopheophytin a (BPh) and deuterated BPh yielded stable anion 
radicals which were characterized by electron spin resonance and 
electron-nuclear double resonance techniques. Radicals of the model 
bacteriochlorin compound, 5,10,15,20-tetrapheny]-2,3,12,13-tetrahy- 
droporphyrin, selectively deuterated, were prepared to guide the 
interpretation of the BPh data and the experimental results compared 
with self-consistent field-molecular orbital calculations. ESR and 
ENDOR results for bacteriochlorophyll a (BChl) and deuterated 
BChi are also assigned with the aid of a model, zinc 
tetraphenyltetrahydroporphyrin, and molecular orbital calculations. 
These data thus help define the electronic profile of the BPh and 
BChl anions, the radical species presently postulated to result, within 


picoseconds, from the primary charge separation of bacterial photo- 
synthesis. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 49302 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


49298 (UCLA—34P91-83) Mechanisms of energy transfer and 
wave multiple resonance techniques. Annual 
report, September 15, 1975—November 30, 1976. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1976. Contract EY- 
76-S-03-0034-091. 44p. Dep. NTIS, PC A03/MF AO1. 
Six publications have resulted from the research efforts. A 
Ph.D. thesis is nearing completion, on isotope separation using 
microwave selective protection in triplet state photochemistry. This 
thesis is reported on. (DLC) 


49299 Ethylene—''C formation in hydrogen—alkane and hydro- 
gen—alkylhalide mixtures. Taylor, K.K. (Vi — Polytechnic Inst. 
and State Univ., Blacksburg); Ache, H.J.; Wolf, A.P. Radiochim. 
Acta; 22: 148-149(1975). 

A series of experiments was performed in which the yields of 
the isotopic ethylenes-''C were i in gaseous systems in 
which hydrogen was mixed in varying ratios with ethane-de and 
with neopentane-di2 in the presence of 4.5 mol °/o oxygen scavenger. 
Other mixtures contained D2-ethane, D2-ethyl chloride and D2-ethy! 
fluoride. In the present study only two different deuterated ethy- 
lenes-"'C can be formed since ethylene-''C must originate from the 
methyl group of the hydrocarbon. These systems produce widely 
different absolute yields of ethylene-''C, however, the relative yields 
of the two deuterated ethylenes-''C are surprisingly uniform. 
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ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 47936, 49320 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 47936 


49300 (AD-A—034065) Experimental and theoretical studies in 
photochemistry. Final 1 September 1972—31 August 1976. 
Rice, S.A. (Chicago Univ., Ill. (USA). James Franck Inst.). 4 
1976. Contract F44620-73-C-0005. 27p. NTIS, PC A03/MF AOI. 

The results of four years of research on elementary photophy- 
sical and photochemical processes are discussed. Particular attention 
is paid to intramolecular vibrational relaxation, radiationless process- 
es, the coupling of molecular geometry changes to photochemical 
reactions and laser induced photochemistry. (Author) 


49301 Relation of surface structure to the electrocatalytic activ- 
ity of tungsten carbide. Ross, P.N. Jr. (United Technologies Research 
Center, East Hartford, CT). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
22: No. 2, 535-542(Mar 1977). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

See CONF-770301—P1. 

This study relates the surface composition and structure of 
W/sub x/C to the preparation method and to its electrocatalytic 
activity for hydrogen oxidation in acid. Auger electron spectroscopy 
is used to examine the composition of the surface and x-ray photoe- 
mission spectroscopy to examine the valence states of the atoms at 
the surface. Structural characterization of the bulk was accom- 
plished using x-ray diffraction. (DLC) 


49302 Stereospecific [3,3] shift of a cyclobutene ring involving 
photofragmentation of a 1,8-bishomocubane as the relay. Paquette, 
L.A. (Ohio State Univ., Columbus); Wallis, T.G.; Hirotsu, K.; 
Clardy, J. J. Am. Chem. Soc.; 99: No. 8, 2815-2816(13 Apr 1977). 

A novel photorearrangement mediated by a 1,8-bishomocu- 
bane derivative in which a ey | oa omg benzene ring serves as 
the internal activator is reported. The key feature of the process is a 
stereospecific [3,3]cyclobutene ring transposition which provides a 
route along an excited state hypersurface from unsaturated propel- 
lanes to cyclooctatetraenes. 


49303 Mercury photosensitized production of free radicals in 
organic glasses. Brown, B.J.; Willard, J.E. (Univ. of Wisconsin, 
Madison). J. Phys. Chem.; 81: No. 10, 977-981(19 May 1977). 
Knowledge of the mechanism of the Hg photosensitized 
production of trap; radicals in 3-methylpentane glass has been 
extended by investigation of the effects of light intensity (234 and 
200 to 300 nm) and of temperature (5 to 77°K) on the rates of radical 
production. At 77°K the Hg is removed by 254-nm light with a 
uantum yield near unity, producing a non’ etic Hg species. 
mtinuing radical production occurs by photoactivated reaction of 
this species. Competing reactions involve one or more other interme- . 
diates, the relative roles of which are governed by the light intensity, 
wavelength, and temperature. Many of the radicals are produced in 
configurations such that their ESR sensitivity changes reversibly 
with temperature in the range between 5 and 45°K, the apparent 
radical concentration being several fold higher at the higher tem- 
perature. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 49274 


49304 (TID—27602) Biweekly list of papers on radiation chemis- 
try. Annual cumulation with keyword and author indexes. Volume 9. 
(Notre Dame Univ., Ind. (USA). Radiation Lab.). 1976. Contract 
EY-76-C-02-0038. 706p. Dep. NTIS, PC A99/MF AO1. 

The reference lists and indexes are generated from a comput- 
er-searchable bibliographic data base; an indexing program collects 
and alphabetizes authors’ names and keywords I s correlates them 
with reference numbers. (LK) 


49305 (UCRL-Trans—11246) Production of 
under the action of alpha Mund, W.; de Menten de Hornes, 
T.; Van Meersche, M. Translated from Bull. Soc. Chim. Belg.; 56: 
386-403(1947). 26p. Dep. NTIS, PC A03/MF AOI. 

The thermal conductance method was applied to a new study 
of the formation of HD in equimolecular H: + By. Measurements at 
constant current yielded results =o with those obtained at 
constant voltage. The apparent uctance of the equilibrium mix- 
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ture exceeded that of the HD-free mixture. This is explained by 
attributing a value around 1.25 times greater to the thermal conduc- 
tance of the layer adsorbed on the surface of the filament when the 
HD concentration increases from 0 to 50 parts per hundred. The 
high ionic yield of HD suggests the existence of long reaction chains. 
However, these chains are intercepted much more rapidly than 
could be predicted from the rate of recombination by trimolecular 
collisions. Thus the chains are quite short on average and, under the 
conditions of our experiments, this fact diminishes the role of the 
wall. Without specifying the chain-breaking mechanism, it was possi- 
ble A. establish a kinetic equation consistent with the experimental 
results. 


49306 (UND-RCDC—1) Thesaurus for radiation chemistry. 
(Notre Dame Univ., Ind. (USA). Radiation Lab.). Mar 1977. Con- 
tract EY-76-C-02-0038. 101p. Dep. NTIS, PC A06/MF AOI. 

This thesaurus was developed as a guide for the indexer and 
has been published to make it available to the users of the informa- 
tion services provided by the Radiation Chemistry Data Center. 


49307 (UCRL-Trans—11245) Action of alpha particles on an 
equimolecular mixture of hydrogen and deuterium. Mund, W.; Kaert- 
kemeyer, L.; Vanpee, M.; Van Tiggelen, A. Translated from Bull. 
Soc. Chim. Belg.; 49: No. 8-9, 187-213(1940). 37p. Dep. NTIS, PC 
A03/MF AOl1. 

By measuring under certain conditions the resistance of a 
thin, hot Pt wire surrounded by a mixture of Hz, D2 and HD at room 
temperature, it is possible to determine the composition of the 
mixture. This method of analysis is not based on the differences in 
thermal conductance, since these become zero at room temperature. 
When an equimolecular mixture of Hz + Dz is irradiated with alpha 
particles, formation of HD is observed. The kinetics of this reaction 
have been established experimentally. They are interpreted by sup- 
posing that HD is formed and destroyed both in the gas phase and 
on the walls, by means of well known reactions of H and D atoms 
which the alpha particles are assumed to have produced. Moreover, 
the ionic yield of the production of H and D atoms is known. 


49308 (UCRL-Trans—11243) Kinetics of the exchange reaction 
between hydrogen and deuterium under the action of alpha rays. 
Mund, W.; Van Meersche, M. Translated from Bull. Cl. Sci., Acad. 
R. Belg.; 36: 47-61(1950). 19p. Dep. NTIS, PC A02/MF AOI. 

The fraction of the reaction chains propagated as far as the 
wall in the exchange reaction Hz + Dz = 2HD was calculated in 
the case of irradiation of the spherical reaction chamber by an alpha 
ray source situated at the center of the vessel, and the kinetics of this 
reaction was specified on this basis. 


49309 Optical tion spectrum of the solvated electron in 
polar liquids and in solutions. Dorfman, L.M.; Gavlas, J.F. 
(Ohio State Univ., Columbus). pp 326-332 of In Radiation research. 
Biomedical, chemical, and physical perspectives. New York; Aca- 
demic Press, Inc. (1975). 

The question investigated was whether and to what extent 
short range interactions might be a dominant factor along with bulk 
solvent properties in determining the optical properties of the solvat- 
ed electron. The two types of experiments reported in this paper 
include: a broad survey of the spectrum of e~/sub sol/ in different 
classes of compounds with interest in whether spectral grouping of 
these absorptions showed any marked dependence of class com- 
pound and determination of e~/sub sol/ spectrum in binary solutions 
with emphasis on dependence of absorption maximum upon compo- 
sition. The absorption spectra of e~/sub sol/ in amides, amines, 
hydroxyl compounds, and ethers were studied. (DDA) 


49310 Radiolytic chain decomposition of peroxomonophosphoric 
and peroxomonosulfuric acids. Maruthamuthu, P.; Neta, P. (Univ. of 
Notre Dame, IN). J. Phys. Chem.; 81: No. 10, 937-940(19 May 1977). 

Radiolytic studies of peroxomonophosphoric acid, H3POs, 
and peroxomonosulfuric acid, H2SO;, have been carried out over a 
wide pH range. Unlike the corresponding peroxodiacids, H,P2Os 
and H2S2Os, the peroxomono acids undergo radiolytic chain decom- 
position, with G values increasing from about 6 to 60 in going from 
pH 1 to 12.6. Sharp rises in G values appear at pH values near the 
pK/sub a/ of the hydroperoxy proton (highest pK/sub a/). The 
mechanism suggested for these chain reactions involves successive 
oxidation and reduction of the parent compounds by radicals pro- 
duced in the preceding step. Pulse radiolysis experiments showed 
that the reaction of e/sub eq/~ with peroxomonophosphate (k = 4.4 
x 10 M~'s~' at pH 7) produces OH radicals twice as frequently as 
HPO,” radicals. Previous results with peroxomonosulfate showed a 
factor of 4 for similar reactions. The rate constant for reaction of OH 
radicals with peroxomonophosphate at pH 7 was found to be 4.3 x 
107 M~' s~}, and with peroxomonosulfate 1.7 x 107 M~'s~' at pH 7 
and 2.1 x 10®M~'s~‘ at pH 11. The reactions of OH are suggested to 
be the chain initiation step and possibly responsible for the main 
chain propagation as well. 
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49311 Correlation between electron spin-lattice relaxation times 
and hydrogen atom decay kinetics in sulfuric acid x-irradiated 
at 4 to 90K. Kevan, L.; Plonka, A. (Wayne State Univ., Detroit). J. 
Phys. Chem.; 81: No. 10, 963-965(19 May 1977). 

The electron spin-lattice relaxation time measured by progres- 
sive saturation methods at 77°K for trapped hydrogen atoms in 
sulfuric acid glasses is found to be sensitive to the x-irradiation 
temperature from 4 to 90°K. This effect of irradiation temperature 
qualitatively correlates with similar effects on the H atom decay 
kinetics at 77°K and suggests that the spin-lattice relaxation time 
—_ be diagnostic for differences in trap limited radical decay 

inetics. 


49312 Mechanism of spin diffusion in electron spin resonance 
spectra of trapped electrons in aqueous glasses. Electron—Electron 
double resonance studies. Lin, D.P.; Kevan, L. (Wayne State Univ., 
meee J. Phys. Chem.; 81: No. 10, 966-969(19 May OR} 

lectron—electron double resonance (ELDOR) has been 
used to test the validity of the noninteracting spin packet model for 
inhomogeneously broadened ESR lines. For po od electrons in 
10M NaOD/D.0 glassy ice the saturation of field-swept ELDOR 
spectra fits the above mentioned model in contrast to earlier work on 
trapped electrons in protiated matrices. In the protiated matrix spin 
diffusion produces significant interaction between the spin packets. 
The difference between the protiated and deuterated matrices sug- 
gests that nuclear relaxation is the mechanism for spin diffusion. The 
deuterated matrices show no structure in frequency-swept ELDOR 
spectra due to deuteron spin—flip transitions whereas structure due 
to proton spin—flips is seen in protiated matrices. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOGM CHEMISTRY 
REFER ALSO TO CITATION(S) 49299 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 47741, 49268 


49313 (BNWL—2125) Electrochemical decontamination of 
strontium fluoride storage capsules. Arrowsmith, H.W.; Budke, W.C.; 
Allen, R.P.; Jeppson, D.W. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Feb 1977. Contract EY-76-C-06-1830. 3ip. 
Dep. NTIS, PC A03/MF AO1. 

Double containment in Hastelloy C-276 capsules is used. 
Remote filling, welding, and handling operations unavoidably con- 
taminate the capsule surface with strontium fluoride in a form that is 
extremely difficult to remove. Electropolishing was investigated as 
an alternative surface decontamination technique for the inner stor- 
age capsule. Initial feasibility studies using contaminated dummy 
capsules and capsule sections demonstrated the ability of electropo- 
lishing to rapidly and effectively remove the external strontium 
fluoride contamination. A 20-1 electropolishing system a i 
a cylindrical cathode to preserve capsule dimensions special 
design features to facilitate remote manipulator operation was 1- 
oped for installation in the B-plant encapsulation facility. The fol- 
lowing supporting studies also were conducted to establish optimum 
operating conditions and to test the capsule facility design concepts: 
operating parameter, solution life, spectral emittance, and capsule 
profile. (12 fig)(DLC). c 


49314 (CONF-770321—9) Quantitative sample preparation of 
some heavy elements. Jaffey, A.H. (Argonne National Lab., Il. 
(USA)). 1977. Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC 
A02/MF AO1. 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, Maryland, United States of 
America (USA) (28 Mar 1977). 

A discussion is given of some techniques that have been 
useful in quantitatively preparing and analyzing samples used in the 
half-life determinations of some plutonium and uranium isotopes. 
Application of these methods to the preparation of uranium and 
plutonium samples used in neutron experiments is discussed. 


49315 (UCID—17499) Bibliography: uses of thorium 
and uranium. Bastasz, R.; Colmenares, C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 2 Jun 1977. Contract W- 
7405-ENG-48. 12p. Dep. NTIS, PC A02/MF AO1. 

The following bibliography is the result of a survey, eee od 
the open literature, of publications reporting original research on 
uses of compounds containing thorium or uranium as catalysts. The 
bibliography is divided into two sections, one for een neem 
catalysts and the other for uranium-containing catalysts. Within eac’ 


section an .o-r subject index is used to arrange the literature 


references. The subject headings describe the general uses for the 
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containing catalysts. Literature references are listed in 
ae order under each subject heading. 


49316 Uranium measurement by airborne gamma-ray spectrom 
etry. roy R.L. (Geological Survey of Canada, Ottawa). Geophys- 
, 503-519(Jun 1975). 


ics; 40: No. 3 
In me measurement of uranium, window t 

gamma-ray spectrometers are used and it is necessary to correct for 
scattered high energy radiation from thallium 208 in the thorium 
decay series. This radiation can be scattered in the crystal, in the 
ground, and in the air. A theory, analogous to the theory of 
radioactive decay, is developed; it can adequately explain the spec- 
trum buildup in the uranium window for a point source of thorium 

oxide immersed to different depths in water and for a detector above 
the water. The theory is extended to predict the buildup as a 
function of altitude for detectors of different sizes and shows that 
errors in the airborne measurement of uranium can be significant if 
> ‘ame is made for radiation scattered in the ground and in the 


49317 Spectral properties of (Et,N2UIs and (Et.N)UFs. 
Wagner, W.; Edelstein, N.; Whittaker, B.; Brown, D. (Univ. of 
California, Berkeley). Inorg. ‘Chem.; 16: No. 5, 1021-1026(May 1977). 

The optical spectra of (NEt),UIe and (NEt)2UFs are pre- 
sented and analyzed. With these data the electrostatic, spin-orbit, and 
crystalline field parameters have been obtained for the series of 
octahedral compounds UX. (X = F, Cl, Br, I). The Slater param- 
eter F? diminishes approximately 20 percent as the halide ion 
changes from F~ to I-. The crystalline (or ligand) field parameters 
for comparable PaXs* and UXs*> compounds vary markedly. 


49318 Kinetic study of the reduction of neptunium(VI) and 
plutonium(VI) by iodide ion in aqueous perchlorate media. Cooper, J.; 
Reents, W.D. Jr.; Woods, M.; Sjoblom, R.; Sullivan, J.C. (Argonne 
National Lab., IL). Inorg. Chem.; 16: No. 5, 1030-1032(May 1977). 
The title reactions proceed with the ‘stoichiometry 2AnO2 
+ 2I- = 2n0.* + kl. The empirical form of the rate law for these 
reactions is fret order in AaO.”” and I” aad t of hydro- 
en ion concentration with a small Harned-type factor that arises 
rom the replacement of Li= +10, by Nal. At 25°C and p = 1.00, 
the values for the ap; t second-order rate constants are 530 +- 6 
and 17.0 +- 0.1 M~*s~' for NpO.* and PuO2*, respectively. The 
ha ry activation parameters for the reduction of NpO2* are AH* 
= 12.2 +- 0.3 kcal/mole and AS* = -6 +- 1 eu and for the 
reduction of PuO2** are AH* = 13.8 +- 0.1 kcal/mole and AS* = - 
8.0 +- 0.4 eu. The results are discussed in terms of and found to be 
consistent with the Marcus cross relations. 


49319 Syntheses and crystal structures 
tetrakis(diphenylamido)uranium(IV) and bio(u-ox0-triatdipbenylamide 
uranium(IV)lithium diethyl etherate). Reynolds, J.G.; Zalkin, A.; 
Templeton, D.H.; Edelstein, N.M. (Univ. of California, Berkeley). 
Inorg. Chem.; 16: No. 5, 1090-1096(May 1977). 
The synthesis, crystal structure, optical and a magnetic 
pie ce spectra in solutions, and temperature-d it magnetic 
tibility of the solid are reported for U[(CsHs)2N]s. The crystals 

are triclinic. of space group P1; at 23°C a = 10.74 (1 A, b = 20.11 
(2) A, c = 9.86 (1) A,a = 92.8 (1)° B = 111.0(1)% y = 99.4 (1)’, 
d/sub c/ = 1.55 g cm™* for Z = 2. For 1372 reflections with F? 
greater than 3 sigma, R = 0.050 and R/sub w/ = 0.049. This 
compound is novel in exhibiting four-coordinate uranium(IV) in the 
crystalline state. The uranium atom is enclosed by a severely distort- 
ed tetrahedron of nitrogen atoms at distances 2.21 (2), 2.25 (2), 2.27 

2), and 235 (2) A. A_ reaction product with air, 

O[(CeHs)N]sLi.O(C2Hs)z),, characterized by determination of its 
crystal structure, is orthorhombic, of ery yA p Poca; at 23°C a = 
21.29 (2) A, b = 20.38 (2) A, c = 16.13 (2) A, d/sub c/ = 1.59 

cm™~* for Z = 8. For 2666 reflections with fe greater than 3 sigma, 
= =" 0.038 and R/sub w/ = 0.041. The uranium atom is five-coordi- 
nate with U—N distances 2.33 (1), 2.34 (1), and 2.44 (1) A and 
bridging oxygen atoms at 2.16 (1) and 2.20 (1) A. The three- 
coordinate lithi um atom is bonded to the bridging oxygen atom at 
1.93 (3) A, to oe ether oxygen atom at 1.93 (3) A, and to a nitrogen 
atom at 2.20 (3) A. 


49320 Muetentie & tates ont exnttien Se tigh 
resolution a spectrometry. Kressin, I.K. (Los Alamos Scientific Lab., 
NM). Anal. Chem.; 49: No. 6, 842-846(May 1977). 
NaHSO,—NazSO, is used to prepare plates containing Pu or 
Am by electrodeposition from pure solutions for high resolution a 
spectrometry. NaHSO, is added to the sample before any fuming 
Operations to prevent tracer quantities of the actinides from baking 
onto the beaker during fuming. NaSO, in the NasSO,—NaHSO, 
electrolyte acts both as a buffer to maintain a pH of 2 and as an 
electrolyte to reduce the resistivity of the cell. Because of the 
Na2SO,, no pH adjustment of the electrolyte solution is — 
before deposition is started, and a uniform phen pry» 
the electrodeposition. The recovery is 100. - 2.0 for Pu Pu 
and 102.4 percent +- 3.4 for Am when 4 | of either actinide is 
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electrodeposited. The a energy resolution is excellent. The electro- 

ition is not affected by mg amounts of NOs”, C,0.*, and 

4”, but citrate and F~ interfere; many metal ions will electrode- 
posit with the actinide if present in the solution. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 47060 


49321 yap ey Ignition and propagation rates 
flames in a fuel mist. Final report, Jan 1975—Jan 1976. => 
poulos, C.E.; Sernas, V. (National Aviation Facilities Experimental 
Center, Atlantic City, N.J. (USA)). Nov 1976. 55p. (FAA-NA—76- 
162). NTIS, PC A04/MF AO1. 

The droplet size distribution in various Me geome air-fuel 
sprays was measured using a 4 method. There was good 

ent between upper-limit log-normal velocity distribution 


functions and the droplet size data. The Sauter mean diameter, 
maximum droplet diameter, and air-fuel ratio were also well repre- 
sented by the data. Measurements of burning velocities in the sprays 
tested were ba gy oe with calculated predictions, and the results 
were satisfactory. ———— burning velocities in modified fuel 
i produced un 


wind shear conditions were also calculated. 


49322 (FE—2446-1) Experimental study of chemically reacting 
turbulent free shear layers. Quarterly September—December 

1976. Gold, R.K.; Thorpe, R.D. (Aerochem Research Labs., Inc., 
Princeton, N.J. (USA)). Jan 1977. Contract EX-76-C-01-2446. 29p. 
(Aero-Chem(TN)—170). Dep. NTIS, PC A03/MF AO1. 

The objective of this program is to perform measurements of 
species concentrations and their statistical properties in well-charac- 
terized chemically reactive turbulent flows. Such measurements are 
required for testing theories of reacting turbulent systems and as 
_ to models which predict the behavior of practical combustors. 

model chemical reaction to be used to study turbulent mixing/ 
reacting flows is the NO/Os reaction. A photolysis/chemilumines- 
cence scheme is used to measure reactant concentrations, [NO] and 
[Os], and a product concentration, [NO2], simultaneously at points in 
the flow field. From such measurements, the required statistical 
quantities, i.e., probability density functions and correlations of reac- 
tants and product concentrations, will be —_ These data will 
be supplemented by measurements of the turbulence power spectra 
and intensity et the same points. To demonstrate the feasibility of the 
concentration measurement technique, initial measurements will be 
made in an axially symmetric flow system: a turbulent jet exhausting 
an O3/N2 mixture into a slowly moving flow of NO in Ne. The 
construction of this turbulent flow reactor and associated gas han- 
dling equipment has been largely completed. Lasers and associated 
electro-optical equipment required for the concentration measure- 
ments have been acquired and are being tested. The hot wire 
anemometry equipment is on order and will be tested shortly. 
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GENERAL ENGINEERING 
REFER ALSO TO CITATION(S) 47061, 47479 


49323 (N—77- ee Demet eau ant WAL 
rents in accelerators. Collier, R.P.; Scott, D.S. 


(Toronto Univ., 
Ontario (Canada)). 19 Dec 1975. 39p. NTIS, PC A03/MF AOI. 
Backup Document for AIAA ynoptic Scheduled for Publi- 
cation in AIAA Journal in Feb 1977. 

The thermodynamic properties and Hall currents in the arc 
region of MPD accelerators are investigated analytically and experi- 
mentally. Expressions for the current density components in the 
accelerator are developed from a generalized Ohm's law. Simplify- 
ing assumptions applicable to a large class of accelerators are made. 
A nonequilibrium ionization equation is used with the simplified 
component equations to calculate the Hall current density and the 
total Hall current in the accelerator arc region as functions of 
applied current and assumed electron temperature and density pro- 

les. Spectral intensities are measured and used to calculate ee 
temperature and density profiles in an experimental accelerator. For 
fixed operating conditions, the temperature is uniform across the arc 
ore _ the electron density is a strong function of radial position. 
uthor 


49324 Se -.-oe Melting and solidification of geometri- 
cally simple bodies. Stephan, K. Translated by J. Lee from Kaelte- 
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yeaa 23: No. 2, 42-46(1971). 18p. Dep. NTIS, PC A02/MF 

In order to calculate the melting and solidification times and 
velocities for flat, spherical and cylindrical bodies, formulas and 
diagrams were developed which can also be applied to those materi- 
als in which the energy stored in the solid phase cannot be disregard- 
ed in relation to the solidification enthalpy. If the solidification 
enthalpy is large relative to the stored energy, then the results are 
converted into equations which are already known for melting and 
solidification velocities and times. 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 47142, 49407, 49670, 49695 


49325 (BDX—613-1799) Making PMT halftone prints. Corey, 
J.D. (Bendix Corp., Kansas City, Mo. (USA)). May 1977. Contract 
EY-76-C-04-0613. 30p. Dep. NTIS, PC A03/MF AOI. 

In the printing process for technical reports presently used at 
Bendix Kansas City Division, photographs are reproduced by past- 
ing up PMT halftone prints on the artwork originals. These ori 
are used to make positive-working plastic plates for offset lithog- 
raphy. Instructions for making good-quality halftone prints using 
Eastman Kodak's PMT materials and processes are given in this 
report. 14 figures. 


49326 (COO—2733-8) Theory of creep bending: a state variable 
approach. Waung, Y.C.; Lance, R.H. (Cornell Univ., Ithaca, N.Y. 
(USA). Dept. of Theoretical and Applied Mechanics). Sep 1976. 
Contract EY-76-S-02-2733. 18p. Dep. NTIS, PC A02/MF AOl. 

Direct constitutive relations between moment, curvature rate 
and ‘moment hardness” are derived from Hart's state variable equa- 
tions for creep of materials under uniaxial tension. This leads natural- 
ly to theories of creep of beams and plates. An approximate theory is 
deduced by assuming that hardness and thus moment hardness 
remains constant while a structure is undergoing creep deformations. 
Both formulations can be applied directly to problems of creep 
bending of rectangular beams and thin circular plates. The resulting 
analyses are much simpler than the complete transient analyses 
reported elsewhere. 


49327 (EPRI—217-1) Influence function method for fracture me- 
chanics and residual fatigue life analysis of cracked components under 
complex stress fields. Technical report 2. Besuner, P.M. (Failure 
Analysis Associates, Palo Alto, Calif. (USA)). Jul 1975. 87p. Dep. 
NTIS, PC A05/MF AOl. 

The development and application of an influence function 
method for calculating stress intensity factors and residual fatigue 
life for two- and three-dimensional structures with complex stress 
fields and geometries are reviewed. Through elastic superposition, 
the method properly accounts for redistribution of stress as the crack 
grows through the structure. The analytical methods utilized and the 
computer programs n for computation and application of 
load independent influence functions (IE) are presented. A new 
exact solution is obtained for the buried elliptical crack, under an 
arbitrary Mode I stress field for stress intensity factors at four 
positions around the crack front. The IF method is then applied to 
two fracture mechanics problems with complex stress fields and 
geometries. These problems are of current interest to the electric 
power generating industry and include the fatigue analysis of a crack 
in a pipe weld under nominal and residual stresses and fatigue 

ysis of a reactor vessel nozzle corner crack under a complex 
bivariate stress field. 


49328 (UCRL—78160) Computer simulations of a cylinder drop 
test. Feng, W.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). May 1976. Contract W-7405-ENG-48. 16p. 
(CONF-761013—2). Dep. NTIS, PC A02/MF AO1. 

From CUBE symposium; Albuquerque, New Mexico, United 
States of America (USA) (25 Oct 1976). 

The nonlinear plane strain composite cylinder impacting onto 
a rigid flat surface is considered. Both geometric and material 
nonlinearities are considered. Sliding and void opening between the 
materials are permitted in the numerical simulation. The calculated 
results agree with those obtained experimentally. 


49329 Fluid flow and aerosol impaction in inertial impactors. 
Marple, V.A.; Liu, B.Y.H. (Univ. of Minnesota, Minneapolis). J. 
Colloid Interface Sci.; 53: No. 1, 31-34(Oct 1975). 

An analysis is presented showing the conditions necessary for 
obtaining the ideal impactor behavior, i.e., an aerosol impactor that 
would collect all particles larger than a certain critical cutoff size 
while allowing smaller particles to pass through. It is shown that 
such ideal behavior is obtained if, in the impaction region, the 
component of fluid velocity normal to the impaction plate is a 
function only of the normal distance from the plate. Furthermore, .it 
is shown that this condition is obtained in the case of the plane 
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stagnation flow. Consequently, the impaction of icles in the 
stagnation region of a real impactor would closely follow this ideal 
behavior provided the viscous boundary layer effect resulting from 
the finite size of the impactor nozzle is small. 


49330 Heat transfer characteristics of the gas to gas heat ex- 
changer with heat pipes. Harada, K.; Inoue, S.; Fujita, J.; Suematsu, 
H.; Wakiyama, Y. Hitachi Zosen Giho; 37: No. 2, 27-33(Jun 1976). (in 
Japanese). 

The heat transfer characteristics of a gas-to-gas heat exchang- 
er in which heat pipes are used as the heat transfer devices are 
discussed. Experimental data, from a heat exchanger consisting of 66 
heat pipes with fins, are compared with the values calculated by 
using various empirical and theoretical formulas. The results 
showed: for the overall heat transfer coefficient, the experimental 
data are nearly equal to the values calculated; for the actual outside 
heat transfer film coefficient including resistance to the fin, the 
experimental data are equal to the values calculated; the vertical heat 
pipe is better than the horizontal for the heat transfer performance 
and for the pressure drop across a heat pipe bank, the experimental 
data are lower and on a safer side than the calculated values. Based 
on these results a basic design manual for the gas-to-gas heat ex- 
changer consisting of heat pipes was compiled. 


49331 Experimental distributed system development facility. 
Capel, A.C.; Yan, G. (Atomic Energy of Canada Ltd., Chalk River, 
Ont.). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 395-400(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The basic concepts and a technical ——— of a distributed 
system development facility established at C River Nuclear 
Laboratories are presented. The facility serves as a tool for develop- 
ing real-time distributed computer systems and for investigating their 
characteristics. It also provides a total information transport capabili- 
ty which can be tailored to meet specific system requirements. The 
concept of Levels and Channels is introduced. Four Levels, corre- 
sponding to different ranges of communications capabilities, have 
been defined and implemented using CATV technology. i 
experiences are summarized and their relevance to future work is 
outlined. 


49332 Direct numerical control of machine tools in a nuclear 
research center by the CAMAC system. Zwoll, K.; Mueller, K.D.; 
Becks, B.; Erven, W.; Sauer, M. (KFA, Juelich, Ger.). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 446-451(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The production of mechanical parts in research centers can be 
improved by connecting several numerically controlled machine 
tools to a central process computer via a data link. The CAMAC 
Serial Highway with its expandable structure yields an economic 
and flexible system for this purpose. The CAMAC System also 
facilitates the development of modular components controlling the 
machine tools itself. A CAMAC installation controlling three differ- 
ent machine tools connected to a central computer (PDP11) via the 
CAMAC Serial Highway is described. Besides this application, part 
of the CAMAC hardware and software can also be used for a great 
variety of scientific experiments. 


49333 Method and apparatus for the alternate heating and cool- 
ing of a heat exchanger of a heating and cooling apparatus. Schafer, 
O.U. US Patent 4,020,895. 3 May 1977. Priority date 12 Nov 1974, 
German, Federal Republic of (F.R. Germany). 10p. 

A heating and cooling apparatus with thermal recovery with 
two heat exchangers and method of alternately heating and cooling 
same are described. During the warm-up phase, the cool liquid 
returning from a heat exchanger, and, during the cool-down phase, 
the hot liquid returning from a heat exchanger, are delivered to 
reservoirs from which, during the warm-up phase, hot liquid is taken 
for the hot liquid source, and, during the cool-down phase, cold 
liquid is taken for the cold liquid source, into which reservoirs both 
during the warm-up phase and during the cool-down phase amounts 
of liquid of different temperature are taken from the heat exchanger. 
The warm-up and cool-down phases of the second heat — 
are out of step with the warm-up and cool-down phases of the first 
heat exchanger by a fraction of the length of these phases. The liquid 
from the first heat exchanger is used during the warm-up phase for 
the preheating of the second heat exchanger, and during the cool- 
down phase for the preliminary cooling thereof. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 48366, 48367, 48819, 49032, 
49033, 49034, 49414, 49425, 49440, 49441, 49451, 49452, 49457, 
49460, 49461, 49465, 49466, 49467, 49489, 49501, 49502, 50440, 
50441, 50443, 50449, 50480 
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49334 (AD-A—037413) Electrocaloric refrigeration for super- 
conductors. Final 1973—June 1975. Radebaugh, R.; 
Siegwarth, J.D.; Lawless, W.N.; Morrow, A.J. (National Bureau of 
Standards, Boulder, Colo. (USA)). Feb 1977. Contract NAonr-1-75. 
192p. (NBSIR—76-847). NTIS, PC A09/MF A0O1. 

A solid state type of refrigeration, which utilizes the electro- 
caloric effect in certain dielectric materials, has been investigated. 
Such a refrigerator would operate with a load at 4°K and reject heat 
to a reservoir at 15°K. Heat switches for such a refrigerator were 
studied. One type nn 2 Sa a — — bod — 
type was a magneto’! switch utilizing single crys’ jum. 
Based upon earlier preliminary work, the refrigeration material was 
to be a SrTiO® glass-ceramic. It was found here that such a material 
has no useful electrocaloric effect at 4°K. Many other materials 
were studied but none were found with sufficiently high electroca- 
loric effects for a practical refrigerator. The largest effects were seen 
in SrTiO* ceramics, followed by KTaO? single crystal. Temperature 
reductions of about 0.5°K at 10°K were observed during depolariza- 
tion. A theoretical model, based on the electret behavior of impurity- 
vacancy dipoles, was developed to explain the observed dielectric 
behavior in the materials investigated. Another theoretical model, 
based on the lattice dynamics of displacive dielectrics, was used to 
explain the observed entropy and temperature changes seen in such 
materials. The model Points out that displacive type materials have 
too low entropies at 4°K for practical sdileenties. An investigation 
of certain order-disorder dielectrics is suggested. 


49335 (LBL—6444) Quench protection for superconducting sole- 
noids with a bore tube. Eberhard, P.H.; Green, M.A.; 
Smits, R.G.; Vuillemin, V. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). May 1977. Contract W-7405-ENG-48. 52p. 
Dep. NTIS, PC A04/MF A01. 

A method to check the design of the quench protection of a 
superconducting solenoid with a conducting bore tube is described 
and justified. checks assume the most pessimistic circum- 
stances. Instructions on how to revise the magnet parameters if the 
tests fail are given. The dependence on the current, the diameter and 
the length of the solenoid are discussed. 


49336 Superconducting electric motors. Mailfert, A.; Kant, M. 
(to Agence Nationale de Valorisation de la Recherche (ANVAR)). 
US Patent 4,020,374. 26 Apr 1977. Priority date 28 Mar 1974, 
France. 12p. 

A linear motor is described that is comprised of an electrical- 
ly conductive tubular track consisting of one or more pairs of 
helically wound strips and a movable assembly. The movable assem- 
bly includes a superconducting field winding freely spinning about 
an axis close to the axis of the track and at least one auxiliary 
ger winding of normally conducting material coaxial to the 

winding adapted to develop a rotating field when AC 
currents circulate therein. The auxiliary winding supporting struc- 
ture is connected to a vehicle to be driven along the track. 


49337 Granular superconducting quantum interference device and 

including same. Deutscher, S.G. (to Ramot University 
Authority for Applied Research and Industrial Development Ltd.). 
4 Patent 4,025,844. 24 May 1977. Priority date 24 Apr 1975, Israel. 


Superconducting quantum interference devices (SQUID’s) 
are described including two superconductor pathways connected 
together by a narrow bridge of a granular superconductor material 
having a normal state electrical resistivity of about 10~* to 10 
ohm-cm. latter material is preferably a granular superconductor 
including superconductor grains having a low normal state electrical 
resistivity embedded in a matrix of a material having a high normal 
state electrical resistivity. Also described is the use of such devices in 
linear a such as in magnetometers, and digital applica- 
tions, such as switches, flip-flops, and memory cells. 

49338 Low gravity phase separator. Fletcher, J.C.; Smoot, G.F.; 
_ L. US Patent 4,027,494. 7 Jun 1977. Filed date 12 Sep 1975. 


The invention provides an apparatus for phase separating a 
gas-liquid mixture as might exist in a subcritical cryogenic helium 
vessel for cooling a superconducting magnet at low gravity such as 
in planetary orbit, permitting conservation of the liquid and extended 
service life of the superconducting magnet. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 49562 


49339 Gas-handling system for studies of tritium-containing ma- 
terials. Carstens, D.H.W. pp 69-76 of In ings of 23rd confer- 
ence on remote systems technology. Los Alamos, ; Los Alamos 
Scientific Laboratory (1975). 

_ A gas- ing system for preparation and study of tritium- 
containing com and ials is described. The system at any 
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one time can handle amounts of DT gas up to about 3 mole and has 

rovisions for purification, storage, and measurements of the gas. 
Soedieentdl conditions covering the ranges from 20 to 800°C and 
from 1.3 Pa to 137 MPa (10~? Torr to 20,000 psi) can be maintained. 


SHIPPING CONTAINERS 


49340 (UCRL—S52232) Safety analysis report for packaging: 
neutron cask, model 4T, Peterson, R.T. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 4 Mar 1977. Con- 
tract W-7405-ENG-48. 127p. Dep. NTIS, PC A07/MF AO1. 

This Safety Analysis Report for Packaging demonstrates that 
the neutron shipping cask can safely transport, in solid or powder 
form, all isotopes of uranium, plutonium, americium, curium, berke- 
lium, californium, einsteinium, and fermium. The cask and its con- 
tents are described. It also evaluates transport conditions, structural 
parameters (e.g., load resistance, pressure and impact effects, lifting 
and tiedown devices), and shielding. Finally, it discusses compliance 
with Chapter 0529 of the Energy Research and Development Ad- 
ministration Manual, Safety Standards for the Packaging of Fissile 
and Other Radioactive Materials. 


TRANSPORT AND STORAGE FACILITIES 


49341 Design and construction of submerged large diameter gas 
pipelines. Leerdam, M.P.W. van (Shell Internationale Research 
yo N.V., The ue (Netherlands)). Three R Int; 15: No. 
12, = a" 1976). (In German). 

The most important parameters and their influence on the 
layout of submerged gas pipelines are shown. In detail the stability to 
cross current, bending and deformation are discussed and the limits 
of pipeline laying by laying ships are considered. 


49342 Component interactions and their influence on the pressure 
losses in internal flow systems. Smith, A.J.W. (Brunel Univ., Ux- 
bridge, Eng.). Heat Fluid Flow; 6: No. 2, 79-88(Oct 1977). 

The pressure losses arising from the flow through internal 
flow systems are usually estimated by subdividing the system into 
elementary components, assigning a loss to each component, and 
then summing these individual contributions. This approach can lead 
to appreciable errors when the components are sufficiently close to 
one another for interactions to occur. As a contribution to the 
discussion of this complicated subject, the steady, turbulent flow 
through combinations of bends and diffusers are discussed. Under 
some circumstances the combined losses of the interacting compo- 
nents are greater than the sum of the individual losses in interference 
free flow. In other circumstances the reverse is the case. However, 
in all cases it is possible to produce sound physical reasons for the 
variations and, as a consequence, it is possible to generalize the 
results to interactions involving other components in combination. A 
list of broad design principles which have wide application to 
systems in which interaction effects are important is included. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 49406 


hydroelec- 

Loch Ness. Cratchley, C.R.; McCann, D.M.; Ates, M. 

(Inst of Geol Sci, London, Engl). Inst. Min. Metall. Trans., Sect. A; 
85: A127-A135(Oct 1976). 

Measurements of the velocity of sound (V/sub p/) in the low- 

pressure tunnel of the Foyers hydroelectric scheme show that the 

values can be used as an index of rock quality in the granodiorite of 


the Foyers granite complex; seismic refraction ts at the 
surface have located a faulted and shattered zone of iorite 
approximately 50 m wide beneath superficial cover of silty sand and 
boulders. Resistivity measurements have given a similar indication. 
Both sets of measurements at the surface enabled two borehole sites 
to be pinpointed for detailed investigation of the fault zone by core 
logging, sonic logging and borehole to borehole sonic ing. This 
case history is an example of the effective use of geophysics at two 
levels; first, to locate a zone of difficult t ing ground from the 
surface, and, second, to survey the zone in il with geophysical 
probes in two boreholes. 


LASERS 


49344 (AD-A—034092) Waveguide HF laser. Semiannual report, 
6 Dec 1975—7 Jun 1976, Stein, A. (Ail, Deer Park, N.Y. (USA)). 
m4 1976. Contract N00014-76-C-0397. 43p. NTIS, PC A03 

: "A purely electrical activation mechanism for HF lasers was 
investigated, whereby HF molecules are vibrationally excited 
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through inelastic electron collisions in a discharge plasma. The 
plasma is generated by a transverse discharge inside a 1 x 1 mm 
rectangular channel of 8 cm length filled with a mixture of HF and 
an inert diluent gas. To obtain the desired plasma condition auxiliary 
high energy electrons are injected into the plasma. Initial fluores- 
cence measurements for pulsed excitation indicate that further in- 
creases in the excitation rate are necessary. The remainder of this 
pro will be concerned with two measures to enhance the 
excitation rate; (1) stretching of the discharge pulse to attain better 
quantum energy storage, and (2) seeding of the plasma with hydro- 
gen gas which transfers its excitation to the HF molecules. (Author) 


49345 (AD-A—034909) Kinetics and kinetic spectroscopy of the 
Sn/N:O electronic transition chemical laser candidate reaction. Final 
report. Felder, W.; Fontijn, A. (Aerochem Research Labs., Inc., 
Princeton, N.J. (USA)). Nov 1976. Contract F29601- 75-C-0118. 54p. 
NTIS, PC A04/MF A01 
The purpose of this work is to provide more detailed informa- 
tion on the reaction Sn + N2O to SnO(all states) + Ne to evaluate 
its potential as an electronic transition chemical laser pumping 
reaction. In the present work measurements on the temperature 
dependence of the Sn/N2O overall rate coefficient, k1, and rate 
coefficients for quenching of SnO(a(3) sigma (+)) and (A(3)pi) were 
i tformed as were mechanistic studies and a determination of abso- 
te photon yields. The results are evaluated in terms of laser 
development. 


49346 (AD-A—035036) Plasma chemistry processes in pulsed 
electric discharge lasers. Final report, 11 December 1975—30 August 
1976. Thoenes, J.; Kurzius, S.C. (Lockheed Missiles and Space Co., 
Huntsville, Ala. (USA)). 30 Aug 1976. Contract DAAHO03-75-A- 
oy 64p. (LMSC/HREC-TR-D—497000). NTIS, PC A04/MF 
AOl. 

A theoretical model was developed to analyze plasma chemis- 
try effects on the go of pulsed, electron-beam sustained, 
electric discharge lasers. Predicted single pulse performance for a 
CO, laser oscillator at 5 atm was found to be in excellent agreement 
with experiment. Analysis of several potential laser gas mixtures 
containing hydrogen in place of helium indicated that closed cycle 
operation and repetitive pulsing leads to a strong degradation of 
laser performance due to formation of electrophilic species. Impor- 
tant contaminants are identified, and their selective removal is shown 
to prevent degradation of laser performance. 


49347 (AD-A—035040) 10.6 micron parametric frequency con- 
verter. Final technical report, 1 Sep 1974—30 Oct 1976. Asawa, C.K.; 
Abrams, R.L. (Hughes Research Labs., Malibu, Calif. (USA)). Dec 
1976. Contract N00014-75-C-0089. 69p. NTIS, PC A04/MF AOl. 
Resonantly enhanced, single-sideband generation in a Stark 
tunable gas laser was demonstrated, both theoretically and experi- 
mentally, for the first time. The theory was developed first; it 
predicted the possibility of parametric mixing of infrared and micro- 
wave radiation in deuterated ammonia (‘*NH2zD) gas, which would 
result in down converted single-sideband radiation at the difference 
frequency. Quantitative prediction of the nonlinear effect was made 
and is contained in the expression for the induced nonlinear coeffi- 
cient. Pressure and Doppler broadening effects were accounted for 
in the coefficient. Successful experimental demonstration of reso- 
nantly enhanced, parametric single-sideband generation in '*NH2D 
gas was made for the first time on this contract 4 October 1975. 
 P(20) line at 10.591 micrometers of the '*C'*O, laser and 
microwave at 4.023 GHz were mixed in a microwave-optical Stark 
cell, yielding a newly generated downconverted wave at 10.593 
micrometers, or 944.061/cm. The dependences of the sideband signal 
on gas pressure, microwave frequency, applied dc field, and micro- 
wave power were measured and completely confirmed the theoreti- 
cal predictions. A second experiment demonstrating resonantly en- 
hanced parametric upconversion in Stark gas was also performed. 


49348 (AD-A—035065) Vibration-to-electronic energy transfer 
for electronic transition lasers. Technical report. Leone, S.R. (Univer- 
sity of Southern California, 
Contract N00014-76-C-0541. 23p. NTIS, PC A02/MF AO. 

Research undertaken to help in the development of more 
efficient and scalable visible and ultraviolet lasers is described. The 
ue of the project is to determine whether transfer of energy from 
‘high vibrational levels of diatomic molecules can occur to lasing 
electronic states and if this transfer can be used to produce visible-uv 
lasers. 


Los An iS Pe (USA)). 30 Nov 1976. 


(AD-A—035148) Preparation of rare earth doped laser 
materials and Er, Tm, Ho:YLiF, laser rods. Final report, 1 November 
1975—1 November 1976. Belt, R.F.; Uhrin, R.; Drafall, L. (Litton 
Systems, Inc., Morris Plains, N.J. (USA). Airtron Div.). Jan 1977. 
Contract N00014-76-C-0770. 30p. NTIS, PC A03/MF AOI1. 

The two main activities in a of special materials for 
solid state lasers are described. wet of see is concerned with 
Ces+, Eus+, Ybz+ and Prs+ doped ts to examine possible 
lasing schemes in the green region based on d-f type lasing. Hosts 
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were chosen with particular structures, coordination and charge to 
obtain band fluorescence centered near 5000 A. The second 

was directed towards preparations of Er, Tm, Ho doped a to 
examine further the lasing at 2.06 micrometers under Q-swii 
conditions. Ten new ( 3 x 30 ) mm laser rods were delivered to U. 
Army Electronics Command for testing. The compositions of these 
rods differed in the amount of Tm and Ho. Preparation of all 
fluoride compounds was from commercially available 5-9’s purity 
oxides. Single crystal growth was achieved by top seeded solution in 
an HF atmosphere. 


49350 (AD-A—035336) DARPA-NRL laser program: 

al technical report to Defense Advanced Research Agency, 1 
January 1976—30 June 1976. Interim report. Airey, J.R.; Burnham, 
R.; Champagne, L.; Djeu, N.; Eversole, J. (Naval Research Lab., 
Washington, D.C. (USA)). Nov 1976. 96p. (NRL-MR—3416). 
NTIS, PC A05/MF A01. 

The DARPA-NRL Laser Program is concerned with the 
development of laser technology with the emphasis on electronic 
state lasers and the associated physics. Electrically excited infrared 
lasers and intramolecular energy transfer are also being studied. 
Progress is reported in all areas with the major highlights ye (1) 
the observation of quasi-cw lasing in XeF; (2) the discovery of the 
KrCl laser at 223 nm; (3) advancement of discharge-pumped rare-gas 
halide lasers and their understanding, and; (4) improvements in the 
performance of the CO-C,H2 and CO-CS, energy transfer lasers 
— are being studied in the electric-discharge gasdynamic laser 
facility. 


49351 (AD-A—035340) Excimer lasers. Final technical report, 1 
October 1974—15 August 1976. Palmer, A.J.; Hess, L.D. (Hi 
Research Labs., Malibu, Calif. (USA)). Dec 1976. Contract Ni 
75-C-0081,. 95p. NTIS, PC A05/MF AO1. 

The results of a theoretical and experimental pro; ree oe 
dressed to demonstrating the feasibility of a high-energy 
gas excimer/dimer laser are reported. The major theoretical accom- 
plishments are the development of a detailed model for flashlamp 
pumping of all the alkali-xenon excimer/dimer systems and for 
discharge pumping of the potassium-xenon and potassium-argon 
systems. The models predict that laser oscillation is attainable under 
practical laboratory conditions on both the excimer and dimer bands 
of these systems. Major accomplishments of the experimental pro- 
gram are a measurement of the stimulated emission coefficient on the 
K-Xe excimer band during flashlamp pumping which was consistent 
with the model; the attainment of a 1 microsec, 
discharge through an aerosol-free K-Ar mixture under conditions 
predicted by the model to be sufficient for achieving laser oscillation 
on the excimer and dimer bands and the attainment of preliminary 
absolute fluorescence data on the discharge pumped K-Ar excimer 
band indicative of a resonance level concentration within an order of 
magnitude of that predicted by the model. 


49352 (AD-A—037393) Polychromatic, flashlamp-pumped dye 
lasers. Technical report. Ewanizky, T.F. (Army Electronics Com- 
mand, Fort Monmouth, N.J. (USA). Jan 1977. 18p. (ECOM—4456). 
NTIS, PC A02/MF AOI. 

Techniques were investigated in an effort to accomplish two 
separate objectives with an unstable resonator flashlamp-pumped 
dye laser. First, the use of dye mixtures to determine whether laser 
action, at various visible wavelengths, could be simultaneously 
achieved from the different molecular species. Secondly, an optical 
system appropriate for broadband wavel tunability of the un- 
stable resonator laser was devised. Results showed thet polychroma- 
tic laser radiation from dye mixtures has limited feasibility at least 
with presently available dyes. However, simultaneous blue-green 
and orange laser radiation was obtained with a coumarin-rhodamine 
mixture. A continuous timing range of over 30 nm was efficiently 
achieved using a single-stage, rotatory dispersive intracavity filter 
with rhodamine 6G. (Author) 


49353 (AD-A—037539) Crystal violet as a mode-locker of the 
rhodamine 6g dye . Interim technical report. Cremers, D.A 
Windsor, M.W. (Washington State Univ., Pullman (USA). tof 
Chemistry). 23 Mar 1977. Contract N00014-75-C-0535. lip. S, 
PC A02/MF AOI. 

The ability of crystal violet to mode-lock the rhodamine 6G 
laser is reported. The relaxation time of c violet is solvent 
dependent. The manner in which the mode-locking is affected by 
varying this relaxation time is described. A 2 mm path of a .00003 M 
solution of crystal violet in glycerol having a relaxation time of 100 
ps, gave the best quality mode-locking for the 48 cm long x 8 mm 
diameter dye laser used. 


poy eS Bibliography on sources of information 

on phenomena of interest in gas laser research and Sieg 
Technical report. McDaniel, E.W.; Ellis, H.W.; Eisele, F.L.; k- 
ston, M.G. (Georgia Inst. of Tech., Atlanta (USA). School of 
Physics). Oct 1976. S06p. NTIS, PC Ai0/MF AOI. 
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Persons ¢ ed in gas laser research and developed need 
data from many fields - atomic and molecular physics, gas-phase 
chemistry, optics and electromagnetic theory, quantum electronics, 
a and heat transfer, gas dynamics, plasma physics and 
electrical discharges, = properties of solids, surface physics and 
chemistry, and other branches of science and engineering. These 
data are required for the mathematical modeling of lasers, for the 
choice of materials in the construction of lasers, for the interpreta- 
tion of laser performance, and for the study of the interaction of 
laser radiation with matter. This bibliogrpahy was compiled in an 
effort to help fill this need, especially in atomic and molecular 
physics and gas-phase chemistry. The references listed here are 
divided into four main groups. The first deals with atomic collisions. 
Here we refer principally to two-body and three-body collisions 
between electrons, atoms and molecules (neutral and ionized), and 
photons at impact energies sufficiently low that nuclear forces are 
unimportant. The next main group of references deals with the 
structure and properties of atoms and molecules (neutral and ion- 
ized). The third group of references deals with laser - the physics 
underlying their operation, laser theory, and applications of lasers. 
The remaining references deal with a variety of subjects. 


49355 (AD-A—037732) Electrically initiated hc! chemical laser 
and threshold excitation of XeF and KrF lasers. Final report, 15 July 
1975—September 1976. Nelson, L.Y.; Pindroh, A.L.; Fisher, C.H.; 
Byron, S.R.; Center, R.E. (Mathematical Sciences Northwest, Inc., 
Bellevue, Wash. (USA)). Feb 1977. Contract N00014-75-C-0052. 
65p. (MSNW—77-1049-1). NTIS, PC A04/MF AO1. 

The report describes the results of two separate experimental 
investigations. The first concerns the electrical excitation of the HCl 
chemical laser and was motivated by the potential improvement of 
the laser performance by the vibrational enhancement of the reaction 
Cl + H?(v=1) yields HCl(v=v,1) + H. Detailed kinetic modelling 
of the e-beam and e-beam sustained discharge experiments was used 
in the interpretation of the experimental data. The rate constant for 
the vibrationally enhanced reaction was 40 times larger than for the 
reaction with H?(v=0) at T = 300°K. This enhanced rate is not fast 
enough to lead to efficient use of the H?(v=1) excited Uy electron 
impact. The maximum electrical to laser conversion efficiency ob- 
tained was 3%. The second part of the report describes measure- 
ments of the threshold pumping power density in e-beam sustained 
discharge excitation of KrF and XeF lasers. Stable discharges were 
obtained in Ar-Kr-F? and Ar-Xe-NF®* mixtures at 1 atm for times 
greater than 0.5 microsecond and lasing pulse width as long as 0.5 
microsecond. The threshold pump power densities varied inversely 
with the cavity buildup time. Based on the present results it is 
evident that efficient laser operation in KrF and XeF could be 
achieved in a 1-m long sustained discharge with input power densi- 
= in the range of 50 to 100 kW/cu cm over a 1 microsecond time 

e. 


49356 (AD-A—037816) Bibliography of Soviet laser develop- 
ments, Number 25, July—September 1976. Hibben, S.G.; Minkus, C. 
(Informatics, Inc., Rockville, Md. (USA)). 31 Mar 1977. Contract 
MDA903-77-C-0153. 110p. NTIS, PC A06/MF AOI. 


This is the Soviet r Bibliography for the third quarter of 
1976 and is No. 25 in the series on Soviet laser developments. The 
coverage includes basic research on solid state, liquid, gas, and 
chemical lasers; components; nonlinear optics; spectroscopy of laser 
materials; ultrashort pulse generation; crystal growing; theoretical 
aspects of advanced lasers; and general laser theory. Laser applica- 
tions are listed under biological effects; communications; computer 
technology; holography; laser-induced chemical reactions; instru- 
mentation and measurements; beam-target interaction; and plasma 
generation and diagnostics. 


49357 (AD-A—037817) Bibliography of Soviet laser develop- 
ments, Number 24, April—June 1976. Hibben, S.G.; Minkus, C. 
(Informatics, Inc., Rockville, Md. (USA)). 31 Jan 1977. Contract 
MDA903-77-C-0153,. 139p. NTIS, PC A07/MF AO1. 

This is the Soviet t Bibliography for the second quarter 
of 1976 and is No. 24 in the series on Soviet laser developments. The 
coverage includes basic research on solid state, liquid, gas, and 
chemical lasers; components; nonlinear optics; spectroscopy of laser 
materials; ultrashort pulse generation; crystal growiag; theoretical 
aspects of advanced laser; and general laser theory. Laser applica- 
tions are listed under biological effects; communications; computer 
technology; holography; laser-induced chemical reactions; instru- 
mentation and measurements; beam-target interaction; and plasma 
generation and diagnostics. 


49358 (AD-A—037818) Cumulative author index for Soviet laser 
bibliographies, Numbers 19-25, January 1975—September 1976. 
Hibben, S.G.; Minkus, C. (Informatics, Inc., Rockville, Md. (USA)). 
Ne Paul Contract MDA903-77-C-0153. 68p. NTIS, PC A04/ 

This is a cumulative author index of all authors who have 
appeared in the bibliographies of Soviet laser developments, num- 
bers 19-25, January 1975 - September 1976. 
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49359 (AD-A—037967) State identification of reaction products. 
Final report 1 jun 73-28 feb 77. Zare, R.N. (Columbia Univ., New 
York (USA). Dept. of Chemistry). Mar 1977. 10p. NTIS, PC A02/ 
MF AOl1. 

The final scientific report contains a chronological bibliogra- 
phy of 14 publications supported by this contract, as well as a brief 
summary emphasizing our attempts to make a prototype chemically- 
driven electronic transition laser. 


49360 (AD-A—038083) Kinetic studies for XeF and KrF lasers. 

interim technical report no. 1. Center, R.E.; Fisher, C.H. 
(Mathematical Sciences Northwest, Inc., Bellevue, Wash. (USA)). 1 
Feb 1977. Contract N00014-76-C-1066,. 7p. NTIS, PC A02/MF 
AOl. 

The goal of this program is to measure both the radiative 
lifetime and the collisional quenching rate coefficients for the XeF 
and KrF upper laser levels. Our approach is to excite a fraction of 
the ground state molecules in a a using a short-pulse XeF or KrF 
laser. The ground state molecules will be prepared by flash dissociat- 
ing a mixture of F2 and either Xe or Kr plus a monatomic diluent 
and then allowing the molecular XeF to come to equilibrium with 
the free atom densities. 


49361 (AD-A—038089) Tunable lasers. Final report 1 Jul 74-30 

Jun 76. Dewey, C.F. Jr; Hocker, L.O. (Massachusetts Inst. of Tech., 

Cambridge (USA). Fluid Mechanics Lab.). 28 Mar 1977. Contracts 

ayes 6-C-0431; N00014-67-A-0204-0092. 13p. NTIS, PC A02/ 
AOl. 

The objectives of this research program were to develop 
wavelength-tunable laser systems and to explore their applications. 
During the program, the authors completed our investigation of 
KB;Os.4H2O and NH,B;Os.4H2O as phase-matchable nonlinear 
crystals for frequency doubling to 217 nm. They demonstrated 
further the utility and potential of rotationally-twinned 43 m nonlin- 
ear crystals by frequency-doubling a tunable dye laser in ZnSe. An 
enhancement of 1 above that obtained in a single crystal was 
obtained. Further calculations on optimum crystallographic orienta- 
tions for nonlinear effects in twinned crystals were completed. 


49362 (AD-A—038267) Two-dimensional analysis of the GaAs 
double hetero laser. Technical report. Grun, L. (Illi- 
nois Univ., Urbana (USA). Coordinated Science Lab.). Dec 1976. 
Contract DAABO7-72-C-0259. 47p. (R—750;UILU-ENG—76-2238). 
NTIS, PC A03/MF AO1. 

The GaAlAs/GaAs stripe-geometry laser is analyzed using a 
recently developed technique called the effective dielectric constant 
(EDC) method. Unlike previously reported techniques, the EDC 
method allows both vertical and horizontal directions in the cross 
section of the laser to be taken into account in analyzing the field 
confinement mechanism. Computed data on field concentration and 
cutoff behavior of the fundamental mode are present. 


49363 (AD-A—038464) Laser characteristics of optically 
pumped gas phase molecular bromine. Wodarczyk, F.J.; Schlossberg, 
H.R. (Rome Air Development Center, Griffiss AFB, N.Y. (USA)). 
Jan 1977. 27p. (RADC-TR—77-50). NTIS, PC A03/MF AO1. 

Molecular bromine has been observed to lase when optically 
pumped on individual vibration-rotation lines. With no dispersive 
elements in the cavity, the output consists of several doublets, 
corresponding to P- and R-branch transitions from the excited state 
populated by the pump pulse to various vibrational levels of the 
ground state. The insertion of an intracavity prism causes a single 
doublet to lase, with a corresponding reduction in output power. In 
the current experiments the output wavelength was tunable from 550 
nm in the green to 750 nm in the near infrared for each transition 
pumped near 532 nm. The broadband efficiency was a few tenths of 
a percent, with the single-line output efficiency one tenth of that. A 
gain of 0.04 to 0.16 per cm at 6.8 torr and 300°K was estimated. This 
system offers a quasicontinuous tunable source of radiation ranging 
from the visible to the near infrared. 


49364 (COO—2921-1) Fluoride materials for high peak power 
lasers, 17 May 1976—31 January 1977. Folweiler, R.C. (Sanders 
Associates, Inc., Nashua, N.H. (USA)). Feb 1977. Contract EY-76- 
C-02-2921. 44p. Dep. NTIS, PC A03/MF AO1. 

Single crystal fluoride optical materials were grown for po- 
tential application to laser fusion. Fluoride materials are of interest 
for this application, in general, because their low non-linear indices 
of refraction permit their use in a components which can 
sustain very high peak powers without causing beam distortion. 
Emphasis was p) on Nd:YLF because its emission wave-lengths 
match the gain curve of promising amplifier materials. In addition to 
material ——. new feed preparation techniques were investigated 
and developed and certain material properties measured. The laser 
material, Nd:YLF, (Nd®* in LiYF,) was grown and fabricated into 
laser rods. This material has laser emission at 1.047 ym and 1.053 
pm, depending on the polarization selected. The former wavelength 
matches the peak emission wavelength of developmental Nd fluoro- 
beryllate glasses, the latter matches Nd phosphate and fluorophos- 
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phate glasses that have low values of ne. The non-linear index of 
= LiYF, was measured by Milam and Weber as 0.59 x 107" esu. 
¢ concentration of Nd** was varied from 1% to 4%. At higher 
concentrations and larger diameters a radial strain was found, suffi- 
cient to cause spiral cracking. This strain was apparently generated 
by a radial gradient of Nd®* ions. The distribution coefficient ob- 
served in one sample was 0.38. The stimulation emission coefficients 
were determined. Boules of KYsFio and KTbsF1o were grown, with 
the latter suitable as a Faraday rotator material with projected low 
nz and larger Verdet constant. Experiments were performed on the 
systemKF-CeFs as a potential Faraday rotator material, and a cubic 
hase observed. The Ce* ion has slightly lower rotary power/ion, 
ut significantly lower cost. 


49365 (COO—4028-5) Sensitization of Nd** laser glass and fara- 
day rotator glasses. Final report, June 1, 1976—February 28, 1977. 
Myers, J.D. (Kigre, Inc., Toledo, Ohio (USA)). Feb 1977. Contract 
EY-76-C-02-4028. 23p. Dep. NTIS, PC A02/MF AO1. 

Five different sensitizer ions were incorporated into a neody- 
mium-doped phosphate laser glass at up to five different dopant 
levels. The resulted gains were than measured relative to an undoped 
control. Each of the sensitizer ions had previously been shown to 
transfer energy to the neodymium ion in a glass matrix. Of the 
sensitizer ions used (including Ce**, UO.*?2, Eu*?, Tb*® and Cr**) 
only the addition of Tb** resulted in a significant improvement in 
gain. 


49366 (N—77-10517) Two wavelength double pulse tunable dye 
laser. Browell, E.V. (National Aeronautics and Space Administra- 
tion, Langley Station, Va. (USA). Langley Research Center). 3 Nov 
1976. llp. NTIS, PC A02/MF AOl. 

A laser that bmg ncen 7 two pulses which are less than 500 ps 
apart with each pulse tunable to a different wavelength is consid- 


ered. The laser was designed to eliminate several basic problems 
which arise when using the differential absorption LIDAR (DIAL) 
technique in remote detection of trace gases in the atmosphere. 


49367 (N—77-10521) Experiments with short laser pulses related 
to wavelength conversion of laser radiation. Meijer, R.W. (State Univ. 
of New York, Stony Brook (USA). Dept. of Biological Sciences). 
Nov 1975. Contract A71/KL/119. 22p. (PHL—1975-43; TDCK— 
67113). NTIS, PC A02/MF AOl. 

Experiments undertaken in connection with the development 
of an eye-safe laser rangefinder (wavelength 1.5 to 2.0 micron) are 
described. Stimulated Raman scattering from a liquid in a glass-fiber 
was investigated using a Nd YAG-laser and a dye laser as light 
sources. The latter laser was modified in order to generate very 
short light pulses (100 psec) by means of mode-locking. The results 
are compared with recent publications in this area. (Author) 


49368 Keeping disk amplifiers clean. McRae, R.; Lovoi, P. (ILC 
Technology, Inc., Sunnyvale, CA). Laser Focus; 13: No. 5, 68, 70- 
73(May 1977). 

Because dust can cause expensive damage, a large glass-disk 
amplifier for fusion research undergoes assembly in a clean room. 
The faciity and its operation are described. (TFD) 


49369 (PB—265959) Electron beam controlled gas lasers. Interim 
report, 15 January 1976—15 January 1977. DeTemple, T.A. (Illinois 
Univ., Urbana (USA). —_ of Electrical Engineering). Feb 1977. 
44p. (UILU-ENG—77-2543). NTIS, PC A03/MF A011. 

See also PB—256695. 

Using far infrared lasers, electron density has been measured 
in high pressure gases with cm spatial resolution and 10 nanosecond 
time resolution in N2, He and Ar at pressures up to 1 atmosphere. 
The technique offers a convenient method of measuring electron 
density in regimes not amenable to existing techniques. High pres- 
sure laser action in Xe-Ar has been achieved at total pressures up to 
3,000 torr with .66% Xe. The dominant laser line is 1.73 micrometers 
from Xe lasing at 1.5% electrical efficiency at 2,000 torr. 


49370 (PB—264692) Optical materials characterization. Semi- 
annual technical rport, 1 August 1976—31 January 1977. Feldman, 
A.; Horowitz, D.; Waxler, R.M. (National Bureau of Standards, 
Washington, D.C. (USA)). Mar 1977. 49p. (NBSIR—77-1219). 
NTIS, PC A03/MF AOl1. 

Prepared in cooperation with Advanced Research Projects 
Agency, Arlington, Va. See also AD-A—029059. 

The refractive indices of three prisms of chemical vapor 
deposited ZnS were measured at room temperature over the wave- 
len, 540 nm to 1.083 micrometers. The refractive indices of 
eight specimens of CaF? do with Er were measured from 404.7 
nm to 1.083 micrometers. The doping range was 0.001% to 3% Er. 
Interferometric measurements of dn/dT were made over the tem- 
perature range -180C to 200C at the wavelengths 632.8 nm and 3.39 
micrometers on single crystal specimens of BaF?, CaF’, reactive 
atmosphere processed (RAP) KBr, RAP KCl, KC! doped with KI, 
LiF, NaF and SrF?, and on chemical vapor deposited (CVD) ZnSe 
and hot forged CaF? 
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49371 Optically pumped collision laser in Hg at 546.1 nm. Dj 
N.L; Burnham, R.L. US Patent 3,992,683. 16 Nov 1976. Filed date 
28 May 1975. 6p. 

Supersedes PAT-APPL-581 594-75. 

A laser cavity containing a mixture of nitrogen, N2, and 
mercury, Hg, gas is optically pumped by a lamp containing mercury 
to produce a laser output of 546.1 nm. The upper laser level is 
excited through optical pumping by a resonance lamp while the 
lower level, which is a low lying metastable state, is depopulated by 
collisional quenching. 


49372 High power lasers for fusion research. Witkowski, S. 
(Max-Planck-Gesellschaft, Munich). Umschau; 77: No. 6, 170- 
179(1977). (In German). 

High-power lasers have opened an alternate way to a fusion 
reactor which might help to solve the energy problems of the future. 
A short description of the principles of a laser fusion reactor and the 
requirements imposed on the laser are described. The three main 
laser types, i.e., Nd-glass, CO2 and iodine, used for fusion experi- 
ments are discussed. Examples for the state-of-the-art are given. 
Finally, the main problems connected with the development of such 
lasers and their technical limits are discussed. Future developments 
and other possible applications in this field are presented. 


49373 Variable curvature optics for lasers. Colao, A.A. (to Sand- 
ers Associates, Inc.). US Patent 4,021,754. 3 May 1977. Filed date 17 
Feb 1976. 4p. 

Focus correction in a laser to compensate for thermal lensing 
effects in the laser rod is achieved by applying a system of loads to 
the H.R. mirror of the laser cavity to develop a deformation thereof 
that counteracts optical path distortion of the laser rod occasioned 
by the thermal lensing effects. 


49374 Laser output coupler. Danielewicz, E.J. Jr. (to Univ. of 
Illinois Foundation). US Patent 4,023,119. 10 May 1977. Filed date 
29 Apr 1976. 4p. 

The invention pertains to a laser apparatus which includes a 
laser cavity containing a laser medium, such as methyl fluoride or 
formic acid, which has a characteristic wavelength in the far infrared 
region of the spectrum. The laser cavity has first and second 
opposing mirrors which also respectively serve as an input mirror 
for the pumping radiation and an output coupling mirror. The 
invention is an improved output coupler which serves as one of the 
first and second opposing mirrors. A metal layer having a multiplic- 
ity of apertures therein is provided. At least one layer of dielectric 
material is disposed over the metal layer. The dielectric material is 
selected to be substantially reflective of infrared radiation (at least 
80% reflective) and substantially transmitting of far infrared radi- 
ation (at least 80% transmissive). The reflectivity of the output 
coupler to far infrared radiation is selected by choosing — 
size and shape of the metal layer. Applicant has discov: that a 
quarter wave stack of layers of germanium and calcium fluoride 
provide a high degree of reflectance of the infrared pump radiation 
while being highly transmissive of the far infrared. Accordingly, 
these dielectric materials, in conjunction with a metallic grid of, for 
example, aluminum or nickel, provide a highly efficient output 
coupler. 


49375 Athermal laser glass. Deutschbein, O.; Faulstich, M.; 
Neuroth, N.; Jahn, W. (to Jenaer Glaswerk Schott and Gen.). 
German(FRG) Patent 1,231,222. 10 May 1977. Priority date 25 Nov 
1974, German, Federal Republic of (F.R. Germany). 8p. 

A neodymium-doped phosphate laser glass composition 
having a low threshold for stimulated emission, a negative tempera- 
ture coefficient of refractive index, high acid resistance and homo- 

eneity even in large structures is described. The glass contains 
POs, NaO or K:0, AkOs, Nd2Os, and optionally, F or RO, 
wherein R is Mg, Ba, Ca, Sr or Zn. 


49376 Riser for an offshore platform. Bryant, R. Jr. (to Gulf 
Research and Development Co.). US Patent 4,023,371. 17 May 1977. 
Filed date 27 May 1976. 4p. 

A riser having a 90° bend at its lower end is installed at an 
offshore platform by mounting the riser within casing with a hori- 
zontal leg from the 90° bend extending through a hole in the wall of 
the casing and lowering the casin; pe ide funnels extending 
inwardly from the framework of the platform. The guides have 
openings in their side walls facing inwardly through which the 90° 
bend passes as the casing and riser are lowered. When the 90° bend is 
a short distance above the ocean bottom, a _ on the casing enters 
an oblique slot in an orienting funnel. Further lowering of the casing 
causes orientation of the casing as the "8 travels through the oblique 
slot to a position with the horizontal leg of the bend in the riser 
extending along the desired azimuth. 


49377 Lasers and photocoagulators. Burlamacchi, P.; Pratesi, R.; 
Vanni, U. (to Consiglio Nazionale delle Richerche). US Patent 
4,013,978. 22 May 1977. Filed date 25 Sep 1975. 6p. 





5116 ERDA ENERGY RESEARCH ABSTRACTS 


A photocoagulator is described that incorporates a selected 
light source. The selected light source is a waveguide laser of the 
type using an active liquid comprising a dye in solution. The laser is 
so constructed that a cell containing the active liquid and a reservoir, 
rigid with the cell, for replenishing the liquid in the cell, form a 
single unit which can be readily removed from the remainder of the 
laser. An optical pumping source which forms part of the remainder 
of the laser is arranged to set up a heat gradient in the cell which 
tends to collimate the stimulated emission in the cell thus avoiding 
> -¥ for accurate alignment of the reflectors at opposite ends of 
the cell. 


49378 Semiconductor laser device and a method for fabricating 
the same. Aiki, K.; Nakamura, M.; Umeda, J.I. (to Hitachi, Ltd.). US 
Patent 4,025,939. 24 May 1977. Priority date 11 Jun 1975, Japan. i2p. 

A semiconductor laser device is described that is comprised 
of the following: an n-type GaAs layer, an n-type GaAlAs layer 
disposed on the n-type GaAs layer, an optical confinement region 
comprising a laser active region consisting of GaAs disposed on the 
n-type GaAlAs layer, a first p-type GaAlAs region whose aluminum 
content is less than that of the n-type GaAlAs layer, disposed on said 
laser active region and a second p-t GaAlAs region whose 
aluminum content is less than that of the first p-type GaAlAs region, 
the surface of which opposite that disposed on said first p-type 
GaAlAs region is a periodically corrugated surface, a p-t 
GaAlAs layer whose aluminum content is more than that of said first 
p-type GaAlAs region, disposed on the periodically corrugated 
surface of the second p-type GaAlAs region, a p-type GaAs layer 
disposed on said p-type GaAlAs layer, and electrodes disposed on 
the n-type and p-type GaAs layers, respectively, and which has a 
very low threshold value for laser oscillation and which is fabricated 
with a very high yield rate. 


49379 High repetition rate injection laser modulator. Kawamoto, 
H.; Miller, D.J. III. (to RCA Corp.). US Patent 4,027,179. 31 May 
1977. Filed date 28 Aug 1975. 6p. 

A high repetition rate injection laser modulator wherein a dc 
bias —e is applied across a serially connected forwardly-poled- 
injection laser and carrier-injected avalanche device is described. 
The carrier-injected avalanche device generates a current pulse in 
response to additional carriers injected into the device by a trigger 
pulse applied across the control junction of the avalanche device. An 


offset bias is provided across the control junction to remove built-up 
charges at the junction interface to provide for high repetition rate 
operation. The current pulse is of sufficient magnitude to effect 
pumping of the injection laser, the injection laser thus emitting a 
corresponding pulse of coherent light. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 47101, 47131, 48207, 48528, 
48589, 48798, 49019, 49330 


49380 (AD-A—034957) Laser and optical physics. Final report, 
1 August 1972—1 November 1975. Lax, M. (City Coll., New York 
(USA)). 1 Nov 1975. 8p. NTIS, PC A02/MF AO1. 

The following topics are discussed: nonlinear interaction of 
light with matter, laser operation and design, fluctuations in lasers 
= matter near pointsof instability, and quantum communications 
theory. 


49381 (NUREG—0280) Some aspects of interpreting two-phase 
flow measurements in instrumented piping spool pieces. Estrada, H. 
Jr.; Sheppard, J.D. (Oak Ridge National Lab., Tenn. (USA); MPR 
Associates, Inc., Washington, D.C. (USA)). Apr 1977. Contract W- 
7405-ENG-26. 60p. Dep. NTIS, PC A04/MF AO1. 

Factors affecting the determination of two-phase mass flow 
rate and quality are discussed aa from instrumented piping 
spool pieces such as those of the ORNL Thermal Hydraulics Test 

acility. Steady-state air-water data were correlated with separated 
flow models which included three different turbine models. Results 
showed little difference in the use of either the Aya or Rouhani 
turbine models for quality up to approx. 30%; a model which 
weighted phase velocities according to void fraction was not repre- 
sentative of the data. A model is presented for the dynamics of a 
turbine rotor in transient two-phase flow. The analysis showed that 
mechanical inertia of the rotor was less than the inertia of electronic 
circuitry used to monitor the rotor angular velocity. An analysis is 
presented of effects of axial separation of instruments on the determi- 
nation of mass flow. 


49382 (PB—263083) Investigation of the behavior of thin liquid 
film with co-current steam flow. Technical report. Kim, W.; Krzecz- 
kowski, S.; Hammitt, F.G. (Michigan Univ., Ann Arbor (USA). 
Dept. of Mechanical Engineering). Jul 1976. 23p. (UMICH—014571- 
3-T). NTIS, PC A02/MF AOI. 
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Prepared in cooperation with National Academy of Sciences, 
Washington, D.C. ; 

Film flow is a special case of two-phase flow, which is more 
amenable to detailed study than are most other of two-phase 
flow. Furthermore, a detailed knowledge of the phenomena occur- 
ring in film flow would assist greatly in understanding many of the 
more complex types of two-phase flow and the mechanisms of heat 
and mass transfer in such flow. 


49383 (UCRL—52289) Numerical modeling of the fluid dynamic 
stability of Hagen—Poiseuille flow. Kyrazis, D.T. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). May 1977. Contract 
W-7405-ENG-48. 196p. Dep. NTIS, PC A09/MF A0Ol1. 

Thesis. 

The transition from laminar to turbulent flow in a pipe has 
been a controversial and most puzzling topic of fluid dynamics. The 
problem of transition can be understood by examining the stability 
characteristics of a given py ee ery velocity profile when 
small periodic disturbances are introduced into the flow. The theory 
of fluid dynamic stability has been applied to many types of flows 
and correct results obtained. However, when the stability of Hagen- 
Poiseuille flow in a pipe is examined, the results show the flow to be 
stable for all Reynolds numbers. Yet experiments show pipe flow to 
be turbulent above a critical Reynolds number. A numerical model 
of Leite’s experiment was constructed utilizing the full, nonlinear, 
time-dependent Navier-Stokes equations. Furthermore, the physical 
boundary conditions of the experiment were correctly introduced 
into the numerical model. The validity of the model is demonstrated 
by showing precise agreement with Leite’s experiments. Having 
reproduced experimental results, the numerical model was then used 
to further explore the characteristics of the pipe flow. The following 
new conclusions can be stated as a result of this exploration. For 
fully developed Hagen-Poiseuille flow a large disturbance is stable 
and propagates downstream as if it were an infinitesimal disturbance; 
the time-dependent behaviour of the eigen-function is not as would 
be expected from stability theory; and for the first time, an unstable 
solution is shown to exist. 


Fluid-bed heat transfer. Gas-fluidized bed behaviour and 
its influence on bed thermal properties. Botterill, J.S.M. New York; 
Academic Press (1975). 312p. 

Background knowledge about gas-fluidized bed behavior and 
its implications for fluidized-bed heat transfer are reviewed. Chap- 
ters are included on: the phenomenon of fluidization; gas-fluidized 
bed behavior; solids transport; heat transfer mechanisms; and heat 
transfer to immersed surfaces in fluidized and packed fluidized beds. 
Both author and subject indexes are provided. (LCL) 


49385 Numerical technique for low-speed homogeneous two-phase 
flow with sharp interfaces. Ramshaw, J.D.; Trapp, J.A. (Aerojet 
Nuclear Co., Idaho Falls, ID). J. Comput. Phys.; 21: No. 4, 438- 
453(Aug 1976). 

A numerical method is presented for calculating the transient 
flow of a homogeneous two-phase (gas-liquid) fluid at small Mach 
numbers. The method is Eulerian and is — in one, two, or 
three space dimensions. The density ratio of the two phases may be 
arbitrarily large, enabling the important special case of steam-water 
flow at low pressures to be treated. The phase interface is resolved 
by using a modified donor-acceptor differencing technique for com- 
puting mass transport. Inaccuracies resulting from slightly inconsis- 
tent calculations of mass and energy transport are avoided by 
converting the energy equation into a form which does not involve a 
convective derivative. A nonconservative form of the momentum 
equation is utilized because velocity is typically a smoother function 
than momentum density when the phase density ratio is large. The 
results of two sample calculations are presented. 


49386 Direct contact condensation from air-steam mixtures on a 
single droplet. Kulic, E.; Rhodes, E. (Univ. of Waterloo, Ont.). Can. 
J. Chem. Eng.; 55: No. 2, 131-137(Apr 1977). 

A new model is derived (and the corresponding numerical 
algorithm developed) to describe the temperature field of a suddenly 
exposed droplet experiencing moisture condensation from air-steam 
mixture. This model is then compared with the predictions of two 
simpler models. Experiments done over a wide range of air-stream 
concentrations, drop sizes and gas phase velocities show that the 
combined heat and mass transfer model incorporating partial internal 
mixing accurately predicts the temperature responses of the droplets. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 47081, 47082, 49427 


49387 _ oo with two types of electromagnetic ultrasonic 
transducers. washima, K. (Oak Ridge National Lab., TN). J. 
Acoust. Soc. Am.; 60: No. 2, 365-373(Aug 1976). 
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Two types of electromagnetic ultrasonic transducers were 
made and tested on mild steel, stainless steel, and aluminum. One of 
the transducers generates and detects a relatively large amount of 
longitudinal wave and simultaneously a small amount of radially 
— transverse wave in nonmagnetic metal. The other is for a 
large amount of radially polarized transverse wave and a small 
amount of longitudinal wave, also in nonmagnetic metal. Both 
transducers showed different characteristics for ferromagnetic metal, 
giving greater efficiency to the radially polarized transverse wave. It 
was also shown experimentally with an electromagnetic transducer 
that the mode conversion between longitudinal waves and radially 
o—_ transverse waves occurs fairly efficiently at a vertical 
reflection. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 49389, 50508 


49388 (SU—326-P.39-14) Experiment in wire routing. Technical 
note No, 98. Rau, B.R. (Stanford Univ., Calif. (USA)). Nov 1976. 
Contract EY-76-C-03-0326-039. 12p. Dep. NTIS, PC A02/MF AOI. 
The problem of interconnection of components on a multi- 
layer board without the use of vias is considered. An experimental 
eo, implemented to compare various possible strategies, is 
riefly described. The results of an experiment, designed to test 
twelve strategies on a sample three layer problem, are documented. 
The results support the use of a strategy employing repeated and 
iterative routing and layering. 


49389 Microwave oven: energy saving or infernal machine. Gar- 
diol, F.E. (Ec Polytech Fed Lausanne, Switz). Bull. Schweiz. Elektro- 
tech, Ver.; 67: No. 8, 388-393(17 Apr 1976). (In French). 

The use of microwave ovens is discussed from the viewpoint 
of energy saving and the inherent dangers resulting from radiation 
effects. It is argued that perilous radiation effects occur at power 
levels that are several orders higher than those registered in the 
vicinity of these ovens. It is therefore concluded that certain reserva- 
tions against the use of microwave ovens, as expressed in recent 
publications, can be considered as without foundation. 17 refs. 


49390 Electro-thermal model of second breakdown. Ward, A.L. 
(Harry Diamond Labs., Adelphi, MD). JEEE Trans. Nucl. Sci.; NS- 
23: No. 6, 1679-1684(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

A versatile computer program that includes the basic elec- 
tronic and thermal processes important in second breakdown is 
described. Calculations of static and dynamic voltage-current char- 
acteristics showed that with increasing current density, regions of 
single-avalanche, s -charge-limited, double-avalanche, and nega- 
tive-differential-resistance current flow can be identified. Analytical 
expressions for the static characteristic in the three positive resis- 
tance regions are presented for several diodes at a few temperatures. 
Second breakdown voltages of more than double the first break- 
down voltage have been computed. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 48890 


49391 Impact of source separation and waste reduction on the 
economics of resource recovery facilities. Skinner, J.H. (Environmen- 
tal Protection Agency, Washington, DC). Resour. Recovery Energy 
Rev.; 4: No. 2, 22-26(1977). 

No single approach to resource recovery can resolve all 
waste problems, which require a combination of waste reduction, 
source separation, and mixed waste recovery that may lead to local 
economic conflicts. Analysis of the economic impact on mixed waste 
recovery plants due to source separation and waste reduction focus- 
es on the effect of paper recycling programs on combustion in solid 
waste facilities and the effect of metal and glass reduction and 
recycling on mixed waste recovery plants. The impact of paper and 
bottle recycling is estimated to be less than one dollar per ton for 
each, and should not become the determining factor in a 
community's decision to engage in resource recovery. Future 
changes will evolve due to changes in container materials, container 

it programs, private recycling programs, and changes in the 
prices of recovered materials relative to recovered energy. A mecha- 
nism for handling uncertainties can be built into community pro- 
grams to allow for change and improvement. (DCK) 


49392 Trash disposal system. Appleby, V.L. US Patent 
4,019,896. 26 Apr 1977. Filed date 3 Jul 1975. 24p. 
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Apparatus and a method of disposing of trash comprised of a 
wide variety of constituents including garbage, metals, glass, plastic 
and other scrap materials are described. The trash is directed into an 
incinerator and subjected to high temperatures to reduce the trash in 
a manner to permit part of the effluent from the incinerator to be 
processed for recovery of chemicals therein and to permit all resi- 
dues to be collected, separated out and further processed as desired. 
In processing the effluent to retrieve the chemicals therein, chemi- 
cals from seawater, brine wells or salt is utilized to combine with the 
effluent to effect the isolation of a plurality of chemicals derivable 
from the trash. The chemicals can be stored for subsequent use. 
Electrical energy, hydrogen and steam can be generated by the 
burning of the trash in the incinerator. 


49393 Dilute phase waste incinerator. —— R.J. (to Dorr- 
Oliver Inc.). US Patent 4,021,184. 3 May 1977. Filed date 2 Oct 
1975. 6p. 

A fluidized bed waste incinerator is operated with a amet 
rate such that essentially the entire reactor chamber is occupied by a 
dilute fluidized bed. Particulate solids elutriated with the exhaust 
= are returned to the reactor chamber to thereby conserve the 
eat generated in the reactor chamber. 


49394 Spouted-fluidized bed reactor systems. Waters, P.L. (to 
Commonwealth Scientific and Industrial Research Organization). 
sg _— 4,021,193. 3 May 1977. Priority date 26 Jul 1974, Austra- 
ia. 6p. 

A spouted fluidized bed reactor for use in the incineration or 
other treatment of materials comprises a — bed, at least one 
nozzle projecting into the lower region of the bed and means to pass 
air or other fluid into the bed through the nozzle with sufficient 
velocity to cause a region of the bed above the nozzle to become 
fluidized, either the bed being sufficiently deep that a spouted bed is 
formed above the nozzle with a region of fluidization of the bed 
above the spouted bed region, or a spouted bed is formed above the 
nozzle and sufficient air or other fluid is fed to the lower region of 
the bed adjacent or surrounding the nozzle to maintain the particles 
> a stagnant region of the spouted bed in a state of incipient 

uidization. 


49395 Refuse incinerator. Lohner, J. US Patent 4,027,603. 7 Jun 
1977. Priority date 21 Jan 1975, Switzerland. 4p. 

A refuse incinerator is described that has a grate surmounted 
by an enclosed generally vertical combustion chamber terminating 
with a chimney. Several internal pipes deliver streams of primary air 
to several levels in the lower part of the chamber for combustion of 
the refuse, and tangential and radial streams of heated secondary air 
at several levels in the upper part of the chamber for combustion of 
the rising gases. Additional pipes of inverted U form, extending over 
the entire height of the chamber and having an inlet end of greater 
section than the outlet end, deliver heated primary air in the proxim- 
ity of the grate, which enables relatively humid refuse to be satisfac- 
torily incinerated without auxiliary burners. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 47331, 47341, 47343, 47346, 
47865, 48298, 49116, 49185, 49186, 49187, 49188, 49189, 49190, 
49191, 49216, 49217 


49396 Combustion of liquid fuel in tunnel burners. Goldman, Y.; 
Lipshitz, A.; Manheimer-Timnat, Y. Haifa, Israel; Technion-Israel 
Institute of Technology (1976). 49p. 

After discussing the general characteristics of tunnel burner 
combustion, the droplet ee process is studied numerically 
and it is shown that recirculation is very important. The influence of 
four different tunnels on the performance of burners in a model 
industrial furnace is investigated experimentally. The best combus- 
tion quality is achieved by the tunnel, which produces the most 
favorable recirculation pattern, as corroborated by water model 
experiments. 


49397 Combustion chamber and process for the production of 
combustion with low emission. Markowski, S.J.; Reilly, R.S. (to 
United Technologies Corp., Hartford, Conn. (USA)). German(FRG) 
Patent 2,555,085/A/. 24 Jun 1976. 49p. (In German). 

16 figs. 

A process and the hardware are given in order to reduce 
nitrous oxide formation during combustion in turbulence combustion 
chambers. This is achieved by subjecting the air led through the 
engine to high temperatures which produce nitrous oxide for mini- 
mal time periods, and a controlled delay of ignition so that a 
molecular premixing is achieved between evaporating fuel and air 
from the combustion chamber and turbulent combustion air. This 
mixture enters the main combustion chamber, so that self-ignition 
takes place with an equivalent ratio of less than 1 and leads to fast 
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lean combustion in the main combustion chamber with little emis- 
sion. 


49398 Thermal work of cyclone primary furnaces using different 
method and atomization of fuel oil. Motin, G.I.; Grishutin, K.S. (Cent 
Boiler and Turbine Inst, Moscow, USSR). Teploenergetika (Moscow); 
No. 7, 40-45(Jul 1976). (In Russian). 

The findings of a comparative investigation of the thermal 
work of the furnace of a cyclone boiler (PK-41 Ts) with concentrat- 
ed and distributed injection of liquid fuel and different methods of its 
atomization are considered. It is shown that the use of the distributed 
introduction of the residual fuel oil by means of steam/fuel oil panel 
burners increases to a considerable degree the completeness of the 
burnout of the fuel. It also results in reducing the concentration of 
carbon in the spray and lowering the level of heat reception by the 
waterwalls of the lower radiant section. 10 refs. 


49399 Effect of the conditions of operation of a boiler fired with 
pulverized coal and blast furnace gas on the emission of nitrogen 
oxides from a steelworks boiler plant. Zagorska, J.; Jackowska, J.; 
Josztowa, E. (Inst Metal Zeleza, Gliwice, Pol). Hutnik (Katowice); 
43: No. 11, 493-496(Nov 1976). (In Polish). 

A study was made of the effect of coal and blast furnace gas 
on the emission of nitrogen oxides from a boiler of type TP-230. In 
addition, the effect of the excess air coefficient on the rate of 
nitrogen oxide emission was considered. It is shown that a decrease 
in nitrogen oxide emission from boilers used in steelworks without 
changing the design of the boilers can be achieved by minimizing the 
combustion of solid fuel in the boilers and using desulfurized gas fuel 
instead, and by carrying out the combustion process at the minimum 
possible excess air coefficients. 


49400 Burner configurations for staged combustion. Yamagishi, 
K.; Nakamachi, I.; Nozawa, M. (to Tokyo Gas Co. Ltd.). US Patent 
4,021,188. 3 May 1977. Priority date 12 Mar 1973, Japan. 10p. 

Burner arrangements for staged combustion to decrease nitro- 
gen oxides (NOx) during the combustion of hydrocarbon fuel with 
air are described. The burner arrangements have a combustion into 
which hydrocarbon fuel and less than 70 percent of the stoichiome- 
tric air are introduced, and a path for the secondary air around the 
combustion chamber. A flame holding means is provided in one end 
of the combustion chamber to stabilize the substoichiometric com- 
bustion so that a partially burned gas containing mainly Hz and CO 
as combustible components is obtained. The combustion chamber 
has an exit, and there is an exit from the secondary air path near the 
exit of the combustion chamber. A discharging means for the partial- 
ly burned gas is provided at the exit of the combustion chamber to 
vary the pattern of the flow of said partially burned gas by convert- 
ing the enthalpy of said partially burned gas into kinetic energy. A 
discharging means for the secondary air is also provided at the exit 
for the secondary air to vary the pattern of the flow of the secondary 
air. 

49401 Energy conversion . Black, R.B. US Patent 
4,025,291. 24 May 1977. Filed date 18 Apr 1974. 14p. 

A system for the transmission and conversion of the potential 
energy of hydrocarbon fuels to available heat is described. The 
system is particularly adapted for use with natural gas, artificial 
gases or any of the LPG fuels such as propane, butane, etc. Accord- 
ing to the system of the invention, the fuel gas is mixed with air 
preferably in the amount providing the stoichiometric ratio of 
oxygen and is stored under pressure and ultimately transmitted to 
burner elements which are hermetically sealed except for the inlet 
and discharge ports. The system includes special forms of equipment 
for mixing the and air and special forms of equipment for 
— and controlling the combustion processes. 6 claims, 12 

igures. 


49402 Liquid fuel vaporizer device for baking furnace. Racunas, 
B.J.; Kastelic, R.; Proctor, W.L. Jr.; Moretz, G.E. (to Aluminum 
Company of America). US Patent 4,025,287. 24 May 1977. Filed date 
15 Dec 1975. 4p. 

A device for vaporizing liquid fuel supplied to a furnace 
chamber is described. device comprises a tubular structure 
having one end adapted to extend into the chamber, and, a plate 
located over said end, the tube and plate being made of heat resistant 
materials. ings are provided in the wall of the tube at locations 
adjacent and in communication with the plate, the tube being adapt- 
ed to receive liquid fuel for direction to the plate; the plate, in turn, 
is adapted to vaporize drops of liquid fuel striking the plate. 


49403 A for improving the operation of oil-fired boilers. 
Huesselmann, W. US Patent 4,025,286. 24 May 1977. Priority date 23 
Aug 1974, German, Federal Republic of (F.R. Germany). 4p. 

An apparatus is described for improving the operation of oil- 
fired boilers comprising an oil burner and a combustion chamber the 
wall zone of which is provided with water-conducting cavities and 
longitudinal and transverse bores or recesses disposed in the combus- 
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tion chamber at a specific distance in front of the wall situated 
opposite to the oil burner. 


49404 Apparatus to burn liquid fuels in a gaseous fuel burner. 
Reed, R.D.; eee H. (to John Zink Company). US Patent 
4,025,282. 24 May 1977. Filed date 21 May 1975. 6p. 

An apparatus to burn liquid fuels in a gaseous fuel burner, 
which includes pony apparatus for the atomization of liquid 
fuel oil preferably by steam, and the heating of the fuel drolets and 
steam so as to a vaporize the liquid fuel is described. If 
atomization is by other means, steam is added prior to vaporization 
heating. The resulting oil vapor-steam mixture then goes to a burner 
which utilizes the central orifice of a conventional gas burner, plus 
an annular orifice concentric with the gas orifice, through which 
steam is supplied. Primary air is induced into the burner tube due to 
the high velocity jets of steam and of oil vapor-steam. The steam 
protects the hot vapor from the air until the combination issues from 
the end of the burner tube. For the use of gaseous fuel, the same 
burner is utilized except that the steam flow is turned off since the 
steam is not needed for the induction of the primary air, due to the 
higher velocity of the jets of gas. 


49405 Combustion system. Mott, J.R. US Patent 4,027,602. 7 
Jun 1977. Filed date 13 Feb 1976. 8p. , 

A combustion chamber capable of being directly fueled with 
green bark, green sawdust and the like material is described. The 
chamber has a grate at the feed end disposed towards the bottom of 
the chamber and a reduced outlet and means for delivering particles 
of fuel material generally downwardly towards the grate while 
separating and enveloping the particles with pressurized turbulent 
air. Air is directed upwardly through the grate against the down- 
wardly directed air enveloped fuel particles in sufficient volume and 
with sufficient pressure and velocity to effect turbulent suspension of 
a substantial proportion of the fuel particles above the grate. The 
chamber is air tight apart from the fuel and air input feeds and the 
outlet whereby the chamber is adapted to operate on a positive 
pressure with respect to the external ambient pressure. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 47300 


49406 (BNWL-tr—246) Sprayed linings of mining excavations. 
Glowacz, K. Translated from Rudy Met. Niezelaz.; 19: No. 3, 141- 
a 13p. Dep. NTIS, PC A02/MF AO1. 

e principles of making sprayed lini of mining excava- 
tions are described, with the emphasis on their advantages and 
disadvantages, and the new wire-reinforced sprayed concrete lining 
is described. In the new lining, a mixture of stabilizing elements is 
added to cement. The mixture consists mainly of bentonite, stack 
dust, and gaseous line for a total of 20 percent by weight in relation 
to cement. After mixing, sand and reinforcing elements are added. 
The latter consist of small steel wires or fibers 0.15 - 0.25 mm in 
diameter and 15 - 0.25 mm long. The mass of wire-reinforced 
concrete thus Bag x is transported as a dry mixture and mixed 
with water only before leaving the spray nozzle. The mixture can 
also be transported as a ready wet mix and immediately directed 
onto the surface of the side of a drift, most advantageously at a speed 
of approximately 1 m/s. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 47979 


49407 Stress analysis of used for bottom shell of 
off-shore structure. Nishimaki, K.; Matsumoto, K.; Hori, T.; Take- 
shita, H.; Iwata, S.; Tanaka, M. Hitachi Zosen Giho; 37: No. 2, 1- 
8(Jun 1976). (In Japanese). 

In the near future, various huge offshore structures will be 
constructed. Concrete shall become a leading material in the struc- 
tures, owing to its versatile properties. One of the limitations of 
concrete is its low tensile strength. The problem of low tensile 
strength of concrete is dealt with using two different methods: by 
applying prestressing and by designing the structural configuration 
so that no tensile stresses appear. application of partially spheri- 
cal shells to huge offshore structures is discussed. Structural analysis 
by using the finite element method were done in order to investigate 
the feasibility of the structure. The results were arranged as to 
certain parameters to derive design charts by which the stresses of 
check points can be presumed. Optimum shape is also discussed. 


49408 Method and apparatus for making subsea pipe connections. 
Sinclair, A.R.; Daughtry, A.C.; Childers, T.W.; Burkhardt, J.A. (to 
Exxon production Research Co.). US Patent 4,019,334. 26 Apr 1977. 
Filed date 17 Mar 1976. 6p. 
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A subsea pipeline hub is connected to the hub of an adjacent 
spool piece connected to an in-place manifold of a subsea structure 
used in the production of oil and/or gas. The pipeline hub is 
positioned relative to the opposing spool hub and a remotely operat- 
ed pipeline connecting tool is lowered from the water's surface to 
the subsea structure using guidelines and structural guidance for 
alignment of the vets ub with the spool piece hub. The spool 
piece hub is then drawn to the pipeline hub and the hubs are 
clamped together by operation of the connecting tool. The seal in 
the connection can be tested by means of the connecting tool. The 
spool piece may be retrieved and replaced by the connecting tool if 
maintenance is needed. Connecting tool operations are powered by 
hydraulic fluid and controlled from the surface. The pipeline hub 
may be lowered vertically and pivoted into its position adjacent the 
spool piece or may be pulled into that position. 


N. Sea communications network. Offshore Serv.; 10: No. 6, 

18-19, 43(Jun 1977). 
When oil/gas exploration in the North Sea began in 1965, the 
Post Office met the new communications demand by expanding its 
services and using transhorizon radio links by tropospheric scatter 
mode. Specifics of the communications system are discussed. (DLC) 


49410 Permanent subsea cables for platform communications. 
Heath, G.A. (Standard Telephones and Cables Ltd., London). Off- 
shore Serv.; 10: No. 6, 30-32(Jun 1977). 

Advantages and disadvantages of radio, satellite, and cable 
communications for North Sea are discussed. Requirements for a 
submarine network to meet the needs of offshore operations are 
listed. Examples of high-capacity circuits are given. A ring path 
consisting of a basic 120 channel submarine system would be capable 
of linking 40 platforms to the shore. Comparative costs of available 
communications methods are discussed. Smaller capacity cable sys- 
tems (12 channels) would compete with line-of-sight radio over the 
40 to 80 nautical mile range. (DLC) 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 50230 


49411 (BNL—22520) Accelerator-breeder, an application of 
high-energy accelerators to solving our energy problems. Grand, P.; 
Batchelor, K.; Powell, J.R.; Steinberg, M. (Brookhaven National 
Lab., Upton, "N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 8p. 
(CONF- 57031320). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The rising costs of *U and other fossil fuels, and the 
schedule for implementing the breeder reactor have renewed interest 
in the utilization of accelerators for breeding **U or **°Pu. A 
discussion is given of some of the basic accelerator parameters and 
choices to be made in order to meet the technical and economic 
requirements of such a facility. 


49412 (BNL—22568) Three-stage MP accelerator upgrade pro- 
gram at Brookhaven National Laboratory. Thieberger, P.; Lindgren, 
R.; McKeown, M.; Robinson, T.; Wegner, H.E. (Brookhaven Na- 
tional Lab., bey N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 
3p. (CONF- 770313—40). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The three-stage tandem accelerator facility at Brookhaven 
National Laboratory (BNL) consists of two model MP tandem Van 
de Graaff accelerators arranged in line so that MP-6 can inject 
negative ions up to 10 MeV energy into MP-7 providing a three 
stage mode of operation. The injector accelerator, MP-6, may also 
be used as a standard two-stage accelerator having been equipped 
with an external ion source and target room facility. A description is 
given of recent improvements and current operating status and 
performance. Improvements in operation have now provided record 
electrostatic accelerator heavy ion energies for the research program 
of 125 MeV *O* 200 MeV sie" and 255 MeV ®Cu'* 


49413 gh age A > Pediatenny Soto of the High Inten- 
sity Synchrotron (HIS) for the proposed Intense Pulsed Neutron 
a Facility (IPNS) at Argonne. Simpson, J.; 1, Crosbie, E.; Kohe, 
T.; Foss, M.; Thompson, K.; Bywater, J. (Argonne National Lab., Ill. 
(USA), 19 197 Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC 
+ aay ‘Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 


PARTICLE ACCELERATORS 5119 


A brief description is given of the synchrotron design for an 
ee ee ee eee 
condensed matter research using neutron scattering and 
damage methods. The discussion includes: (1) H~ beam i ) 
machine, parameters (©) magnetic fs (0) beam extraction, 5) 
space charge effects; (6) beam bunc'! ring magnets; (8) 
vacuum chamber; (9) power supply; do fs system. (PMA) 
49414 (CONF-770313—42) Superconducting heavy-ion linacs. 
Bollinger, L.M. (Argonne National Lab., Ill. age A 1977. Contract 
W-31-109-ENG-38. 8p. Dep. NTIS, PC 

From Particle accelerator conference; 
United States of Americn (USA) (16 Mar 1977). 


Cal Tech-Stony Brook collaboration. The in 
accelerator systems are stated. Beam dynamics of linacs formed of 
short independently-phased resonators are reviewed, i 


49415 (CONF-770313—65) Operating 
milab 500-GeV accelerator. Urban, G.S.; 


8)-3000. 3p. Dep. NTIS, PC A02/MF AO01. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Fermilab accelerator has been operating for more than 
four years. It has been improved so that it is now of 
operating at an energy of 500 GeV and an intensity in excess of 2.0 x 
10** protons per pulse. The accelerator is manned on a 24 hour a day 
basis by an operating team of five persons. This is possible in part, 
because almost all of the hardware systems have status monitoring 
and control through an advanced computer control we | A dis- 
cussion is given of the operation of the ‘oan Ga emphasis on 
person to machine interface, operator training techniques used at 
Fermilab, and the keeping of records and reliability information. 


49416 (CONF-770313—69) Fermilab neutron radiotherapy fa- 
cility. Awschalom, M.; Lee, G.M.; Palmer, M.L.; Y: DE. 
(Fermi National Accelerator Lab., Batavia, Til. (USA)). 1 . Con- 
tract E(49-8)-3000. 3p. Dep. NTIS, PC A02/MF AO1 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A facility for testing the effectiveness of high energy neutrons 
for the treatment of malignant tumors has been constructed at the 
Fermi National Accelerator The first neutrons were 
produced by the bombardment of 66-MeV protons on a —_ 
target in July, 1975. After physically 
beam and performing p i nt Be 
tient treatment started in September, 1976. At the time he time of 
writing, 52 patients had been treated. A description of this facility is 
given. 


49417 (CONF-770313—79) New generation of heavy ion facili- 
ties. Ball, J.B. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF A01. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A report is given on the status of major heavy ion accelerator 
projects that are funded and under construction and a few still in the 
proposal state. New facilities that are expected to become operation- 
al between now and the mid-1980’s are reviewed. The major direc- 
tions being pursued by this next generation of machines and new 
features being introduced are discussed. 


49418 pena on tings my status of a separated-sector 
cyclotron booster accelerator for the Holifield Heavy Ion Research 
Facility. Martin, J.A.; oy Hudson, E.D.; Lord, R.S.; McNeil- 
ly, G.S.; Mosko, S.W. (Oak re. National 'Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. Dep. NTIS, PC A02/MF AOl. 

From Particle nian conference; Chicago, Illinois, 
United rex of America (USA) (16 Mar 1977). 

separated-sector cyclotron booster accelerator is 

onan forthe the Holifield Heavy Ion Research Facility as a Phase 
project to be started in 1978. Phase I of the HHIRF, now under 
construction, per wrth dig apy cn cngeninnn Smee Mg 
beam transport injection system to enable use o! Ridge 
Isochronous Cyclotron as an energy booster for tandem beams, and 
some additional ex; and associated beam transport 
systems. The Phase | facility using the ORIC.-25 MV tandem comb 
nation will provide energies up to about 25 MeV/amu for light ions 
such as oxygen and more than 5 MeV/amu up to the region of mass 
160. The new Phase II separated-sector cyclotron will provide 
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— up to 100 MeV/amu for light ions and up to 12 MeV/amu 
for the heaviest ions such as uranium. 


49419 (CONF-770313—88) Magnetic field measuring system for 
remapping the ORIC magnetic field. Mosko, S.W.; Hudson, E.D.; 
Lord, R.S.; Hensley, D.C.; Biggerstaff, J.A. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 3p. Dep. 
NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Holifield Heavy Ion Research Facility will integrate a 
new 25 MV tandem electrostatic acccelerator into the existing 
cyclotron laboratory which includes the Oak Ridge Isochronous 
Cyclotron (ORIC). Computations of ion — for beam injection 
from the new tandem into ORIC require field mapping in the regions 
traversed by the beam. Additional field data is desired for the 
higher levels (~19 kG) now used for most heavy ion beams. The 
magnetic field measurement system uses 39 flip coil/current integra- 
tor sets with computer controlled data scanning. The coils are 
spaced radially at 1 inch intervals in an arm which can be rotated 
azimuthally in 2 degree increments. The entire flip coil assembly can 
be shifted to larger radii to measure fields beyond the pole boundary. 
Temperature stabilization of eiectronic circuitry permits a measure- 
ment resolution of +-1 gauss over a dynamic range of +-25,000 

uss. The system will process a scan of 8000 points in about one 
our. 


49420 (CONF-770313—96) Increasing the energy of the Fermi- 
lab booster. Donaldson, A.R.; Nicholls, G.L. (Fermi National Accel- 
erator Lab., Batavia, Ill. (USA)). 1977. Contract EY-76-C-02-3000. 
3p. . NTIS, PC A02/MF AO1. 

rom Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Fermilab booster accelerator was originally conceived 
for acceleration of protons with an injection energy of 200 MeV to 
an extraction energy of ten GeV (to the 500 GeV main accelerator). 
Early booster operation has been limited to eight GeV. The booster 
beam will be more acceptable to the main accelerator if extraction is 
at ten GeV, thus the booster magnet system is now being modified 
for ten GeV acceleration. Regulation of the booster magnetic field 
for injection at 200 MeV was a task even when operating to eight 
GeV. An outline is given of the approach which was adopted and 
how it relates to the ten GeV attempt. Problems encountered in the 
design of any ac magnet system are discussed. 


49421 (CONF-770313—114) Attainment of 500-GeV beam in the 
Fermilab synchrotron. (Fermi National Accelerator Lab., Batavia, III. 
a 4 1977. Contract EY-76-C-02-3000. 3p. Dep. NTIS, PC A02/ 


From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A successful experiment to accelerate a proton beam to 500 
GeV in the Fermilab synchrotron is described. 


49422 (LA-UR—77-604) Low-energy linac structure for PIGMI. 
Swenson, D.A.; Stovall, J.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 4p. (CONF-770313—2). 
Dep. NTIS $3.50. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The higher radio eo! (450 MHz) and lower injection 
energy (250 keV) of the PIGMI (Pion Generator for Medical 
Irradiations) linac design seriously compound the problem of beam 
containment in the first few meters of the structure. The convention- 
al quadrupole-focused, drift-tube linac represents the best solution 
for beam energies above 8 MeV, but because of the small space 
available for quadrupoles in the PIGMI desi cannot provide the 
required focusing at lower energies. A satisfactory solution to this 
focusing problem has been found based on pure alternating phase 
focusing for the first few MeV, followed by a smooth transition to a 
pure permanent magnet quadrupole-focused structure at 8 MeV. The 
structure and its calculated ‘ormance are described. 


49423 (LA-UR—77-610) Meson factories: 1977. pene, 
D.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Coniract 
W-7405-ENG-36. 7p. (CONF-770313—1). Dep. NTIS $3.50. 
From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 
purpose of meson factories is to provide large fluxes of 
pions and muons so that detailed and precise measurements of meson 
characteristics and meson interactions could be made. Such experi- 
ments are important in many fields of research and may well be of 
interest for various “practical” problems. Such accelerators are 
formidable u ings; for example, the design currents for the 
existing machines imply beam powers of 50 to 800 kW and the 
associated very high levels of induced radioactivity. The present 
levels of performance of the existing machines are compared. A 
imi section gives a brief description of the three meson 
ories in operation. Following the comparison of the existing 
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machines, the new Russian meson factory now under construction is 
briefly described. 


49424 (LBL—5545) Heavy ion facility for radiation therapy. 
Leemann, C.; Alonso, J.; Clark, D.; Grunder, H.; Hoyer, E.; Lou, 
K.; Staples, J.; Voelker, F. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1977. Contract W-7405-ENG-48. 4p. 
(CONF-770313—70). Dep. NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, [Illinois, 
United States of America (USA) (16 Mar 1977). 

The accelerator requirements of particle radiation therapy are 
reviewed and a preliminary design of a heavy ion synchrotron for 
hospital installation is presented. Beam delivery systems and multi- 
treatment room arrangements are outlined. 


49425 (LBL—5549) Items from the construction of ESCAR. 
Byrns, R.A.; Gilbert, W.S.; Lambertson, G.R.; Meuser, R.B.; 
Rechen, J.B. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 16 Mar 1977. Contract W-7405-ENG-48. 4p. (CONF- 
770313—47). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

ESCAR is an experimental superconducting accelerator 
which is being built at Lawrence Berkeley Laboratory to gain 
timely, full-scale experience in the construction and operation of a 
fully cryogenic accelerator. A report is given of the construction of 
several non-conventional items. 


49426 (LBL—S5558) Acceleration of partially ions at the 
Bevalac. Alonso, J.; Force, R.; Tekawa, M.; Grunder, H. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1977. Con- 
tract W-7405-ENG-48. 6p. (CONF-770313—48). Dep. NTIS, PC 
A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Results are presented of the first attempts to accelerate par- 
tially stripped heavy ions in the Bevatron. Experiments were per- 
formed for hydrogen-like argon and neon ions, and, although the 
survival time of these ions in the 10~’ torr Bevatron vacuum was not 
sufficient to achieve full energy, valuable charge-changing cross 
section information was obtained. 


49427 (MHSMP—76-36) Use of a Van de Graaff proton accel- 
erator for neutron radiography. Cassidy, J.P. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, Tex. (USA)). Dec 1976. Contract 
DA11173-AMC-487A. 28p. (CONF-770128—1). Dep. NTIS, PC 
A03/MF AOl. 

From Golden Gate welding and metals conference; San Fran- 
cisco, California, United States of America (USA) (26 Jan 1977). 

A neutron radiographic capability has been established at the 
Pantex ERDA Plant. A 3 MeV Van de Graaff accelerator is being 
used to make neutron radiographs in order to observe defects of 
explosives encased in metal containers and "O” ring integrity. 


49428 Status of the Clinton P. Anderson meson physics facility 
(LAMPF). Jain, M. (Texas Agricultural and Mechanical Univ., Col- 
lege Station (USA)); Rosen, Fe 26-37 of In Few body dynamics. 
Mitra, A.N.; Slaus, I.; Bhasin, V.S.; Gupta, V.K. (eds.). Amsterdam, 
The Netherlands; North-Holland (1976). 

From 7. international conference on few body problems in 
nuclear and particle physics; Delhi, India (29 Dec 1975). 

After a brief historical survey, a description is given of the 
layout of the LAMPF linear accelerator, and a few of the experi- 
mental results which have been obtained using the accelerator are 
discussed. Some practical applications of the LAMPF beams ‘are 
given. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


49429 (BNL—22494) Intensity and 


energy spread at injection in 
proton synchrotrons. Claus, J. (Brookhaven National ag 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 3p. (CONF- 
770313—80). Dep. NTIS, PC A02/MF AO1. 
From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 
Injection and capture in ae focusing proton synchrotrons 
in ho’ — 


often involves multiturn stacking i riz betatron phase space 
followed 7 ae approximation of adiabatic capture. ener; 
spread in the coasting beam is usually relatively small so that 
bunches are tight. Local space charge densities may be sufficiently 
temporarily to limit intensity. An increase in the energy 

mag aay om peg Aa ge variation of the energy in the 
beam to be injected as is done in some weak focusing installations 
rather than by an increase of its energy spread, should help to 
alleviate this limitation. 
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49430 (BNL—22511) Reduction of losses in linacs for protons or 
heavy ions. Claus, J. (Brookhaven National Lab., Upton, N.Y 
(USA)). 1977. Contract EY-76-C-02-0016. 3p. (CONF-750313—19), 
Dep. NTIS, PC A02/MF AOI. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

It is necessary to minimize the beam losses in linacs for high 
average currents in order to avoid serious problems due to radiation 
damage, dissipation and radio activation of the accelerator structure. 
A large part of the losses in existing linacs is due to incomplete 
bunching of the injected beam. Proposed improvements generally 
appear to be deficient in one or more respects if applied to linacs 
with conventional frequencies, injection energies and current densi- 
ties. By preceding the linac proper with an accelerating structure 
and an energy analyzer, it becomes possible to separate the particles 
that remained outside the buckets from those that are inside so that 
they can be dumped in a controlled manner. 


49431 (CONF-770313—38) Effects of depolarizing resonances 
on a circulating beam of polarized protons during acceleration or 
storage in a synchrotron. Cho, Y.; Martin, R.L.; Parker, E.F. (Ar- 
onne National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 
p. ~ NTIS, PC A02/MF AOI. 
rom Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 
A series of experiments were conducted with the polarized 
ewe beam of the Zero Gradient Synchrotron (ZGS) at Argonne 
ational Laboratory in order to: (1) study the feasibility of adiabati- 
cally crossing intrinsic depolarizing resonances as an alternative to 
the fast tune-shift crossing presently used; (2) determine the amount 
of depolarization due to imperfection resonances which may be more 
important in alternatin; — machines than in the ZGS; and (3) 
determine whether — pl ang can be stored for times long 
enough to allow polarized co —e beam experiments. The results 
of these experiments are presented 


49432 (CONF-770313—43) Synchronization of the Zero Gradi- 
ent Synchrotron (ZGS) and the fast-cycling booster II injector. Rau- 
chas, A.V. (Argonne National Lab., Ill. (USA)). — Contract W- 
31-109-ENG-38. Sp. Dep. NTIS, PC A02/MF AOI 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The planned method of booster injection into the ZGS re- 
quires the stacking of two booster beam bunches into the radial 
betatron ‘ey space of the ZGS and necessitates precise synchroni- 
zation of the two accelerators during the injection period. The 


requirement of ———- independent radio-frequency (rf) steering 


control does not allow the frequencies of both accelerators to be 
locked. A synchronizer was developed which detects a coincidence 
zero crossing of the two rf's, anticipates the next coincidence, and at 
that time, generates “sr pulses for the booster extraction and 
ZGS iseles systems. It also maintains control of the sequence in 
which the total phase space area of the ZGS is loaded. Synchronizer 
accuracy is obtained by using high speed digital logic circuits. 
Design considerations and system operation are disc : 


49433 (CONF-770313—46) Longitudinal and transverse space 
charge limitations on transport of maximum power beams. Khoe, 
T.K.; Martin, R.L. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 4p. Dep. NTIS, PC A02/MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The maximum — beam power is a critical issue in 
selecting the most favorable approach to generating ignition pulses 
for inertial fusion with high energy accelerators. Maschke and 
Courant have put forward expressions for the limits on transport 
power for quadrupole and solenoidal channels. The analysis given 
includes in a more general way the self consistent effect of space 
charge defocusing on the power limit. The results show that no 
limits on transmitted power exist in principal. In general, quadrupole 
transport magnets appear apes to solenoids except for transport 
of very low energy and highly charged particles. Longitudinal space 
charge effects are very Stenificant for transport of intense beams. 


49434 (CONF-770313—108) Longitudinal motion of the beam in 
the Fermilab booster. Ankenbrandt, C.M.; Griffin, J.E.; Johnson, 
R.P.; Lackey, J.; Meisner, K. (Fermi National Accelerator Lab., 
Batavia, Ill. (USA)). 1977. Contract EY-76-C-02-3000. 3p. Dep. 
NTIS, PC A02/MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

When the Fermilab Booster Accelerator is operated at or 
above 1.5 x 10? protons per pulse (extraction current about 155 mA) 
large amplitude coupled bunch longitudinal dipole oscillations occur 
between transition and extraction times. The oscillations do not 
contribute to beam loss in the booster but, because the beam is 
transferred synchronously into preexisting buckets in the Main Ring, 
the oscillations contribute to a deterioration of beam quality in the 
main ring. Two mode numbers have been established for the instabil- 
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ities and the primary source frequencies have been isolated, although 
the offending objects have not. Operation of one of the eighteen 
accelerating cavities at a harmonic number one unit lower than the 
operating value (83 instead of 84) effectively damps the motion by 
the introduction bunch to bunch synchrotron tune spread. 


49435 (CONF-770313—112) Theory of longitudinal instability 
for bunched electron and proton beams. Ru , A.G. (Fermi 
National Accelerator Lab., pe br Ill. (us). “pipee Contract EY- 
76-C-02-3000. 3p. Dep. NTIS, PC A02/MF A\ 

From Particle accelerator conference; : Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A discussion is given of an original approach for the treat- 
ment of the .— stability of high-intensity proton and elec- 
tron bunches. The general analysis is divided in three steps. First, a 
search is made for a stationary bunch distribution which is matched 
to the external rf forces as well as to the current dependent induced 
fields. The existence of such distribution is — Second, the 
stability of the stationary solution is checked b lying a small 
perturbation and observing whether this is initially ped or not. 
At this point a stability condition is derived in terms of current, 
surrounding impedance and bunch size. In the last step one should 
question what happens to the beam in case the stability condition is 
not satisfied. The problem here is the determination of the final 
bunch configuration. The originality of the approach stays in the 
combination of the three steps. All previous — either consider 
only the first step or combine the second and third ones but 
disregard the first. 

develop- 


49436 (LA-UR—77-576) Linear accelerator modeling: 

ment and application. Jameson, R.A.; Jule, W.D. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). 1977. ‘Contract W-7405-ENG-36. 4p. 
(CONF- 770313—4). Dep. NTIS $3.50. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Most of the parameters of a modern linear accelerator can be 
selected by simulating the desired machine characteristics in a com- 
puter code and observing how the parameters affect the beam 
dynamics. The code PARMILA is used at LAMPF for the low- 
energy portion of linacs. Collections of particles can be traced with a 
free choice of input distributions in six-dimensional phase space. 
Random errors are often included in order to study the tolerances 
which should be imposed during manufacture or in operation. An 
outline is given of the modifications made to the model, the results of 
experiments which indicate the validity of the model, and the use of 
the model to optimize the longitudinal tuning of the Alvarez linac. 


49437 (LA-UR—77-630) Computer simulation of collective ion 
acceleration by discrete cyclotron modes. Faehl, R.J.; — B.B.; 

Newberger, B.S.; Shanahan, W.R.; Thode, L.E. (Los Alamos Scien- 
tific Lab., N. Mex. (USA)). 1977. Contract W-7405-ENG-36. 8p. 
(CONF- 770313—84). Dep. NTIS, PC A02/MF A0l. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Extensive analytical studies swe that significant currents 
of high energy ions can be obtained by collective acceleration via 
large amplitude cyclotron waves in a jo crm intense relativistic 
electron beam. This acceleration mechanism was previously demon- 
strated in fully self-consistent two-dimensional com see simulations 
for low ion current and energy. However, the simulations employed 
a packet of cyclotron waves created ad hoc upstream of the accel- 

eration region. Acceleration was limited by phase-mixing and damp- 
ing of the packet. Results are presented of an 0: effort to 
simulate, first, realistic growth of large amplitude, single frequency 
cyclotron waves in the relativistic electron and, second, accel- 
eration of various ion currents with those waves. 


49438 (LA-UR—77-634) High energy accelerating structures for 
high gradient proton linac applications. Manca, J.J.; Knapp, E.A.; 
Swenson, D.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 1lp. (CONF-770313—85). Dep. NTIS, 
PC A02/MF AOI. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The high-energy part of a proton linac, following a drift tube 
section, accelerates protons and H™ ions of energies above 150 MeV. 
High efficiency and high gradients in the accelerating structure 
considered for this part of a proton linac are studied. Several known 
and improved structures working at 1350 MHz were optimized for 
maximum shunt impedance. The study was performed with the 
extensive use of a computer code—SUPERFISH. The theoretical 
results of this study are presented. 


AUXILIARIES AND COMPONENTS 


49439 (BNL—22526) Operating experience with the HEUB su- 
perconducting dipoles. Robins, K.E.; Stenby, G.; MclInturff, A.D.; 
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Dahl, P.F.; Schlafke, A.P.; Sondericker, J.H.; pa. as —C 
H.N.; Sam n, W.B. (Brookhaven National Lab., Upton, 'N Mg 
(USA)). 1977 Contract EY-76-C-02-0016. 3p. (CONF-7 0313—92). 
Dep. NTIS, PC A02/MF AOI. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Four large aperture superconducting dipole magnets were 
pong th in the High Energy sete oy Be at the Brookhaven 

This beam services the "Maltiparticle Spectrometer (MPS) 
city. The upstream two magnets are mounted on a sliding base so 

y can also be used as part of beam A3. These two magnets 
have been in use since the fall of 1976 and all four magnets were in 
operation by the end of that year. The magnet power supplies are 
computer controlled by the same system that operates the conven- 
tional beam line The operating experience with these 
magnets, their refri eration system, and the associated instrumenta- 
tion are sui 


49440 (CONF-770313—24) Application of NMR circuit for su- 
perconducting magnet using signal averaging. Yamada, R.; Ishimoto, 
H.; Shea, M.F.; Schmidt, E.E.; Borer, K. (Fermi National Accelera- 
tor Lab., Batavia, Ill. (USA); Bern Univ. (Switzerland)). 1977. Con- 
tract EY-76-C-02-3000. 3p. Dep. NTIS, PC A02/MF AOI. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

An NMR circuit was used to measure the absolute field 
values of Fermilab Energy Doubler magnets up to 44 kG. A si 
—_ method to improve the S/N ratio was implemented by 
means of a Tektronix Digital Processing Oscilloscope, followed by 
the development of an inexpensive microprocessor based system 
contained in a NIM module. Some of the data obtained from 
measuring two superconducting dipole magnets are presented. 


49441 (CONF- 7703 13—26) Radiation damage limitations for the 
Fermilab Energy Doubler/Saver. S: , P.A. (Fermi National Ac- 
celerator Lab., Batavia, IIl. (USA). 1977. Contract EY-76-C-02- 
3000. 3p. Dep. NTIS, PC A02/MF 

From Particle accelerator a Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

One important factor determining the lifetime of particle 
accelerators using superconducting magnets is the accumulated radi- 
ation damage of the magnet components. Using existing damage 
studies and a measured correlation between the radiation levels with 
the beam-off and the beam-on, a reasonable assessment of magnet 
lifetimes can be made. On the basis of this assessment it is expected 
that damage to the magnet conductor will not limit the magnet 
performance. The proper choice of polymeric materials used in the 
magnet is necessary to avoid frequent refurbishing of the magnets. 


49442 (CONF-770313—27) Fermilab main accelerator quadru- 
transistorized tors for improved tune stability. Yarema, 
R.J.; Pfeffer, H. (Fermi National Accelerator Lab., Batavia, Ill. 
(USA). 1977. Contract EY-76-C-02-3000. 3p. Dep. NTIS, PC A02/ 
From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

During early operation of the Fermilab Main Accelerator, 
tune fluctuations, caused by the SCR-controlled power supplies in 
the quad bus, limited the beam aperature at low energies. To correct 
this problem, two transistorized — supplies were built in 1975 to 
regulate and filte. the main ring magnet current d injec- 
tio.: and beam acceleration tecegh te the rf transistion region. is 
one power supply in series with each quad bus. Each su upply uses 320 
mane power transistors and is rated at 300A, 120V. Since the 
voltage and current capabilities of the transistorized supplies are 
— the supplies are turned-off at about 25GeV. A real-time 

mputer system initiates turn-on of the SCR-controlled “pe 
ome ies and regulation takeover by the SCR-controlled supplies, 
the appropriate times. 


49443 (CONF-770313—28) Computerized gy of 
tion tunes at the Zero Gradient Synchrotron. Bogaty, J.M.; Rauc 
A.V. (Argonne National Lab., Ill. (USA)). 1977. oe W- 31-109- 
ENG-38. 5p. Dep. NTIS, PC A02/MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 








49444 (CONF-770313—29) Telemetry 
tandem terminal. Bicek, 


e component tests in the FN 
J.J.; Billquis, P.J.; Yntema, J.L. (Argonne 
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National Lab., Ill. — ang Contract W-31-109-ENG-38. 4p. 
Dep. NTIS, PC A02/MF A 

From Particle 4.. conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

When an electrostatic tandem accelerator is used primaril 
for heavy ion acceleration, numerous communication channels wi 
the high voltage terminal are desirable. The ANL FN tandem 
operates at a tank pressure of 100 psi SF¢ at terminal voltages up to 
9.5 MeV. A low powered He-Ne laser with 15 percent modulation 
has been successfully tested in the terminal under normal operating 
conditions. Such a system allows the transmission of information 
without the use of light guides. Multistranded light guides did not 
withstand voltage gradients as low as 0.4 MV/m. Si ¥ core light 
guides with a diameter of 0.5 mm have been successfi rated at 
voltage gradients in excess of 1.7 MV/m. In addition A r. e laser a 
microprocessor has also been tested in the tandem terminal. With 
suitable protection, an 8080 microprocessor and a programmable 
ROM operated meen for several weeks under normal operat- 
ing conditions 


49445 (CONF-770313—30) Intensity and position measuring 
systems in the booster of the Zero Gradient Synchrotorn. Brunwell, 
F.R.; Kliss, R.M.; Schmitt, D.R. (Argonne National Lab., Ill. 
(USA)). 1977. Cuntenst W-31-109-ENG-38. 5p. Dep. NTIS, PC 
A02/MF A0O1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America — (16 Mar 1977). 

Soon the new booster for the Zero Gradient Synchrotron 
(ZGS) will be commissioned at Argonne. Three of its diagnostic 
systems will be described here: (1) the beam position system, (2) the 
toroid intensity measuring system and (3) the capacitive intensity 
measuring system. 


49446 (CONF-770313—31) Mini-computer based digital RF con- 
trol system for the ZGS. Brandeberry, F.; Gunderson, G.; Knott, M.; 
Rauchas, A. (Argonne National Lab., Iil. or _ Contract W- 
31-109-ENG-38. 5p. Dep. NTIS, PC A02/MF A 

From Particle accelerator po gy ‘Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The system includes a high-resolution, field-dependent rf fre- 
quency program generator, an optically coupled digital-to-frequency 
converter, and a fast-sampling frequency monitoring section. The 
frequency program originates as a 500 point field-indexed table of 
frequencies. Off-set, gain, non-linearity correction, and operator 
control are provided by software. Linear interpolation between 
break-points is accomplished by dedicated arithmetic logic to pro- 
vide frequency updates as often as every 20us. An optically coupled 
digital-to-analog (D-A) converter controls the 4 to 14 MHz — 
of the rf section. The output frequency is monitored by a fast 
sampling, high accuracy logic system, whose output is fed back to 
the computer for comparison to the desired program. 


49447 (CONF-770313—33) Radial damping by octupole for ZGS 
beam. Cho, Y.; Rauchas, A.; Wright, A. (Argonne National Lab., II. 
(USA)). 1977. Contract W-31-109-ENG-38. 4p. Dep. NTIS, PC 
A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Landau damping by the octupolar tune spread is used to 
The ct the radial blowup of the beam during the acceleration cycle. 

ie octupole field is produced by a set of pole face 


windings in the 
oy er The strength of the —— field, which is controlled 


by the Mase ty a oye (ZGS) programmer, is set to give 
a tune profile of v/sub x/ = 0.83 + 0.008 x a*, where a is the radial 
coordinate of the - yes in unit of cm. The radial damper feedback 
system, which has operating for some years, has been replaced 
by this octupole, and the radial stability is remarkably aapentel by 
the new system. 


49448 (CONF-770313—34) gg a of low level beam diag- 
nostics for proton operation in the Zero Gradient 
tron. ty, J.M. ( Argonne National Lab., Ill. (USA)). 1977. Con- 
tract W oe Ton ENGS a Dep. NTIS, PC A02/MF AOI. 

r conference; Chicago, Illinois, 
United pod be yon pone a (USA) (16 Mar 1977). 

Two systems are described which operate in high noise 
environments and detect weak ( spy op dey we pere) sig- 
nals. Polarized beam is i Gradient Synchrotron 
(ZGS) and just wrtream of long straight section thee 
(L-3). The L-3 section contains a v y segmented Faraday 
screen from which a radial profile of injected beam is obtained. The 
mn Suulinnsdous Aihest to's campate tie eaoaiallt an 
ers, multiplexed and ——— by a computer resonantly ex- 
tracted polarized proton beam requires good control for a successful 
physics An ion chamber and associated electronics are 
descri provide three control parameters. Extracted beam 
intensity, instantaneous spill rate, and horizontal position information 
are generated and provided for feedback control of the extracted 
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49449 (CONF-770313—45) Data acquisition and control of the 
Zero Gradient Synchrotron 500 MeV booster synchrotron. Timm, 
R.E.; Forrestal, J.; Hogrefe, R.; Voss, D. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC 
A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A data acquisition and control philosophy for the Zero Gradi- 
ent Synchrotron (ZGS) 500 MeV booster has involved a top down 
design incorporating all of the systems comprising the booster. 
Consideration of operational complexity was necessary because the 
booster is to be used simultaneously for ZGS injection, and solid 
state physics studies. Existing software and hardware capabilities of 
the ZGS computer were considered. The resulting data acquisition 
and control system is based on a mix of sequential logic and a 
minicomputer. Hardware considerations mols on a ten year 
life expectancy of the booster. Due to time, budget, and manpower 
constraints, the incorporation of the total design has been divided 
into three phases of implementation. The first phase is covered and 
the remaining phases are outlined. 


49450 (CONF-770313—50) Betatron tune profile control in the 
Zero Gradient Synchrotron (ZGS) using the main magnet Pole Face 
Windings (PFWs). Rauchas, A.V.; Wright, A.J. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 5p. Dep. NTIS, 
PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The original PFW controls provided only a limited correc- 
tion for eddy current effects on the ZGS guide field. The present 
control system provides not only dynamic eddy current correction, 
but also additional complex corrections such as tune shift, median 
plane tilt and octupole fields. These corrections can be continuously 
tailored to specific requirements during the acceleration cycle. The 
electrical and operational characteristics of the system are discussed 
along with the use of a computer program which calculates and 
graphically displays the resulting tune profile. 


49451 (CONF-770313—51) Split ring resonator for the Argonne 
superconducting heavy ion booster. Shepard, K.W.; Scheibelhut, 
C.H.; Benaroya, R.; Bollinger, L.M. (Argonne National Lab., Ill. 
(USA)). 1977. Contract W-31-109-ENG-38. 6p. Dep. NTIS, PC 
A02/MF AO. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A split-ring resonator for use in the ANL superconducting 
heavy-ion linac was constructed and is being tested. The electromag- 
netic characteristics of the 98-MHz device are the same as the unit 
described earlier, but the housing is formed of a new material 
consisting of niobium sheet explosively bonded to copper. The 
niobium provides the superconducting path and the copper conducts 
heat to a small area cooled by liquid helium. This arrangement 
greatly simplified the cryogenic system. Fabrication of the housing 
was relatively simple, with the result that costs have been reduced 
substantially. The mechanical stability of the resonator and the 
performance of the demountable superconducting joints are signifi- 
cantly better than for the earlier unit. 


49452 (CONF-770313—59) Operation of multiple superconduct- 
ing energy doubler magnets in series. Kalbfleisch, G.; Limon, P.J.; 
Rode, C. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 
1977. Contract E(49-8)-3000. 3p. Dep. NTIS, PC A02/MF AOI. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

In order to understand the operational characteristics of the 
Energy Doubler, a series of experiments were begun which were 
designed to be a practical test of running superconducting accelera- 
tor magnets in series. Two separate tests in which two Energy 
Doubler dipoles were powered in series are described. Of particular 
interest are the static losses of the cryostats and the behavior of the 
coils and cryostats during quenches. The results of the tests show 
that Energy Doubler magnets can be safely operated near their short 
sample limit, and that the various safety devices used are adequate to 
protect the coils and the cryostats from damage. 


49453 (CONF-770313—60) Control system for the Fermilab 
Master-Slave servo manipulator. Ducar, R.J. (Fermi National Accel- 
erator Lab., Batavia, Ill. (USA)). 1977. Contract E(49-8)-3000. 3p. 
Dep. NTIS, PC A02/MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A control system for the Fermilab Master-Slave servo manip- 
ulator was developed. This new system offers a significant improve- 
ment in operational performance over the extant servo design with 
additional emphasis on simplicity of operation and maintainability. 
The servo manipulator is force-reflecting in each of the seven 
independent bilateral motions. Master force multiplication is auto- 
matically increased as the slave force is increased to its fifty pound 
capacity. The design incorporates triac control of the low inertia 
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two-phase servomotors and makes extensive use of digital circuits in 
the servo loops. The manipulator is utilized in servicing radioactive 
beam-line targeting equipment. 


49454 (CONF-770313—61) Fermilab 500 GeV main accelerator 
rf cavity 128 MHz mode damper. Kerns, Q.A.; Miller, H.W. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA)). 1977. Contract 
E(49-8)-3000. 3p. . NTIS, PC A02/MF A01. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Fermilab 500-GeV main accelerating system has been 
operating for a year now with the aid of 128- mode 
Such dampers proved to be necessary to achieve stable operation 
and a reasonably smooth slow spill at intensities of approximately 2 x 
10** protons per pulse, and furthermore are low-cost and reliable. 
The approach used to identify troublesome modes, the observed 
beam blow-up without dam and the steps taken to design and 
install suitable dampers on eighteen main ring cavities are discussed. 
Spectrum analyzer pictures help illustrate the performance. 


49455 (CONF-770313—63) Logic and control module for the 
Fermilab booster beam damper. Sandberg, B.R. (Fermi National 
Accelerator Lab., Batavia, Ill. (USA)). 1977. Contract E(49-8)-3000. 
2p. Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A logic and control module is included in the electronic 
system of the booster su per. This module produces a 9-bit 


digital word that controls the delay of beam bunch position informa- 
tion in the Fermilab booster synchrotron so that it arrives at the 
damping electrodes at the same time as the bunch of beam to be 
corrected. This delay word generator also has an output feature that 
only allows delay time decreases as the booster synchrotron frequen- 


cy program increases monotonically. Such a feature against 
low-index incidental FM from affecting the delay computations. 


49456 (CONF-770313—64) Fermilab Capacitor Tree. Pfeffer, 
H.; Lockwood, J.; Kessler, E. (Fermi National Accelerator Lab., 
Batavia, Ill. (USA)). 1977. Contract E(49-8)-3000. 3p. Dep. NTIS, 
PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Fermilab Capacitor Tree is a capacitor bank used in 
series with the feeders carrying 3-phase, 13.8 kV power to the main 
ring power supply system. Its function is to reduce the voltage 
droop of the power supplies at high currents, by acting in series 
resonance with the leakage inductances of the system. A iption 
is given of the electrical system and operational experience since 
May 1976. 


49457 (CONF-770313—66) Coil extension, deformation and 
compression during excitation in supercond accelerator dipole 
magnets. Tollestrup, A.V.; Peters, R.E.; Koepke, K.; Flora, R.H. 
(Fermi National Accelerator Lab., Batavia, Ill. (USA)). 1977. Con- 
tract E(49-8)-3000. - Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The measurement of conductor motion, caused by exciting a 
superconducting dipole magnet, is compared to the measured field 
quality. 


49458 (CONF-770313—67) Fermilab main ring power supply 
control programs. Pfeffer, H.; Jong, D. (Fermi National Accelerator 
Lab., Batavia, Ill. (USA)). 1977. Contract E(49-8)-3000. 3p. Dep. 
NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Fermilab Main Ring Power Supply System consists of 60 
3-MW SCR power supplies controlled and regulated by two linked 
minicomputers. A description is given of the computer operation— 
the algorithms, programming techniques and timing. 


49459 (CONF-770313—83) ORIC RF system: preparation for 
HHIRF. Mosko, S.W.; Rylander, J.D.; Schulze, G.K. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 3p. 
Dep. NTIS, PC A02/MF AOI. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The integration of the Oak Ridge Isochronous Cyclotron 
(ORIC) into the Holifield Heavy Ion Research Facility (HHIRF) 
requires several rf system modifications to permit injection of ion 
beams from the 25 MV tandem electrostatic accelerator into ORIC. 
A new dee eliminates structural interference with the injected beam 
path and provides an opportunity to improve the mechanical stabil- 
ity of the resonator and to reduce rf voltage gradients in areas 
susceptible to sparking. Space for structural improvements is realized 
by reducing the ion beam aperture from 4.8 cm to 2.4 cm. The 
complexity of the original ORIC rf power system was substantially 
reduced. A new broadband solid state driver amplifier between the 
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frequency synthesizer and the main power amplifier eliminates most 
circuit tuning and permits the use of a new simplified dee rf voltage 
regulator loop. Most of the ining instrumentation and control 
circuitry is compatible and will eventually tie to the ORIC 
computer control system through a CAMAC interface. 


49460 (CONF-770313—97) Doubler _ refrigeration 
system. Rode, C.; Richied, D.; Stoy, S.; VanderArend, P.C. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA); Cryogenic Consul- 
tants, Inc., Allentown, Pa. (USA)). 1977. Contract EY-76-C-02-3000. 
3p. Dep. NTIS, PC A02/MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 
; The a Doubler a 8 i a to cool 
jong strings of warm iron magnets with a hi legree of reliability 
and/or redundancy. The 6.5 km circumference together with the 
extremely small cooling channels dictated by the warm iron configu- 
ration necessitates the usage of subcooled liquid in the coil chambers. 
The largest component of heat load is the ac losses in the coils 
follo by two equal components: lead cooling and thermal heat 
leak. This gives an important additional degree of freedom; i.e., to 
reduce the ramp rate while repairs are in progress. Only a magnet 
failure or loss of vacuum in the satellite cold box will shutdown the 
system for an extended period (two days). With the system operating 
in a nonfailure mode recovery time for a single magnet quench is 
three minutes. The design concept of the central liquefier supplying 
satellite stations as well as failure modes are discussed. Performance 
data are presented. 


49461 (CONF-770313—101) Magnetization effects in supercon- 
dipole magnets. Ishimoto, H.; Peters, R.E.; Price, M.E.; 
Yamada, R. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 
1977. Contract EY-76-C-02-3000. 3p. Dep. NTIS, PC A02/MF AO1. 
From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Magnetization effect of superconductors on the field quality 
was investigated for some of the typical Energy Doubler bending 
—-. culations were made using the computor program 
G 2D and compared with some measured results. Agreement 
between them is good. The field quality at low excitation is mainly 
determined by the magnetization effect. A similar effect due to a 
stainless collar mechanical support was also calculated, although it is 
not as big as the first one. 


49462 (CONF-770313—102) Network aspects of the Fermilab 
control system. Barton, H.R. Jr. (Fermi National Accelerator Lab., 
Batavia, Ill. (USA)). 1977. Contract EY-76-C-02-3000. 6p. Dep. 
NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The control system of the Fermi National Accelerator is a 
heavily computerized network of distributed processors. One part of 
the control system includes a multidrop network of eleven Lockheed 
MAC-16 processors, a Digital Equi: t Corporation PDP-11 com- 
puter, a Xerox 530, and a Contro! Data 6600 system. These comput- 
ers exchange information using serial hardware and dedicated cable 
buses. The individual functions of the central processing units in this 
network, the message > for computer communications, and 

ig: idelines for future distributed processing control systems 
are discussed. 


49463 (CONF-770313—103) Suppression of transverse instabil- 
ities by fast feedback in the Fermilab booster. Ankenbrandt, C.; 
Higgins, E.F. Jr.; Johnson, R.P. (Fermi National Accelerator Lab., 
Batavia, Ill. (USA)). 1977. Contract EY-76-C-02-3000. 3p. Dep. 
NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Systems to damp radial and vertical instabilities of individual 
rf bunches in the Fermilab Booster are being implemented. The 
pectens of individual bunches are derived from stripline pickups. 

position information is transmitted over a variable delay, ampli- 

and applied to deflectors after one almost complete revolution, 
6.25 horizontal and 6.75 vertical betatron wavelengths downstream 
of the pickup. Motivation, system concepts, design considerations, 
and initial operating experience are described. 


49464 (CONF-770313—104) High-speed rf data transmitter for 
the Fermilab booster beam system. Jachim, S.P. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA)). 1977. Contract EY- 
ese: 2p. Dep. NTIS, PC A02/MF AO1. 

rom Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A description is given of the design and realization of an rf 
transmitter system of driving very fast modulation envelopes 
(12 ns to 20 ns) representative of analog signals long coaxial 
cables. The transmitter employs two amplitude-modulated carriers 
to transmit the amplitude and the polarity of the input drive signal 
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simultaneously, via frequency-division multiplexing over an 800 
MHz spectrum in the vhf and uhf bands. 


49465 (CONF-770313—105) Status of the Fermilab Energy Dou- 
bler/Saver project. (Fermi National Accelerator Lab., Batavia, Ill. 
(USA)). 1977. Contract EY-76-C-02-3000. 4p. Dep. NTIS, PC A02/ 
MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United Lapa of be nagar Ae (16 Mar a eaitiiaeaiies 

i possibility o} ing a ring of superconducting 4 

was considered very early in the design of the Fermilab main 
accelerator. It was concluded that the technology of superconduct- 
ing magnets was not at that time, sufficiently advanced. Therefore, 
the main ring was designed and built with conventional magnets. 
However, space was left in the main-ring tunnel for a future ring of 
superconducting magnets. The Energy Doubler/Saver (ED/S) was 
initiated in 1972 as a project to build a ring of as 
magnets with the objective of dramatically increasing the researc 
potential of the Fermilab accelerators. This was to be accomplished 
at a moderate cost and in such a manner as to make possible a 
significant saving of electrical energy. A description is given of the 
evolution of this program as well as give a status report of the Ed/S 
research and development program. 


49466 (CONF-770313—107) coil manufactur- 
ing method for low current dc beam line Satti, J.A. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA)). 1977. Contract EY- 
76-C-02-3000. 3p. Dep. NTIS, PC A02/MF AOI. 

From icle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A method of manufacturing superconducting multipole coils 
for 40 to 50 kG dc beam line magnets with low current is ribed. 
Small coils were built and tested successfully to short sample charac- 
teristics. The coils did not train after the first cooldown. The coils 
are porous and well cooled to cope with mechanical instability and 
energy deposited in the coil from the beam particles. The coils are 
wound with insulated strand cable. The cable is shaped rectangular! 
for winding simplicity and good tolerances. After the coil is wound, 
the insulated strands are electrically connected in series. This re- 
duces the operating current and, most important, improves the coil 

uench propagation due to heat conduction of one strand adjacent to 
the other. A well distributed quench allows the magnet energy to 
distribute more uniformly to the copper in the superconductor wire, 
giving self-protected coils. A one-meter long, 43 kG, 6-inch bore 
tube superconducting dipole is now being fabricated. The porous 
coil design and coil winding methods are discussed. 


49467 (CONF-770313—109) Mechanical and thermal stresses in 

accelerator and beam-line magnets. Snowdon, S.C. 
(Fermi National Accelerator Lab., Batavia, Ill. (USA)). 1977. Con- 
tract EY-76-C-02-3000. 3p. Dep. NTIS, PC A02/MF A0O1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A solution to a similar problem has been given previously in 
which the magnetic field was generated by two sheet currents 
varying as cosine theta. One t current was located at the 
boundary between the innermost cylinder and the middle cylinder of 
structural material. The other sheet was located at the boundary 
between the middle cylinder and the outermost cylinder of structural 
material. The problem of improving the representation of the magnet 
excitation by replacing the two current sheets with a thick cosine 
theta current distribution in the middle structural region is discussed. 


49468 (CONF-770313—111) Characteristics of inversion oper- 
ation on Fermilab phase controlled pulsed power supplies. Trendler, 
R.C. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 1977. 
Contract EY-76-C-02-3000. 2p. Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A well known property of phase controlled rectifiers with 
pulsed inductive loads is the ability to advance firing angles from full 
rectification (positive voltage) to full inversion (negative voltage). 
Though these properties have been effectively used in the Main Ring 
power supplies, they gy a been extensively ew for beam line 

wer supp! odifications to permit ing phase 
one wikaeute to permit inversion were made on tena 500 
kW power supplies and Ling 55 kW power supplies. The objective 
Of these modifies tions was to rapidly reduce the current in magnet 
loads to zero upon ' modifications required and the 
performance of the power supplies are discussed. 


49469 (CONF-770313—113) Electronics for damping 
instabilities for the Fermilab booster i 


synchrotron. Hi EF. J 
(Fermi National Accelerator Lab., Batavia, Ill. (USAD). 1977. Con- 


r. 
tract EY-76-C-02-3000. 3p. Dep. NTIS, PC A02/MF A0O1. 
Particle accelerato i i 


From r erence; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Transverse i ilities are controlled by an active beam 
damper which corrects the orbit of individual proton bunches in the 
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Fermilab booster synchrotron. The corrective signals, which are in 
reality processed versions of the beam pick-up data, are applied to 
the beam via power amplifier/deflector electrodes approximately 
one turn after sensing the bunch position. The electronic systems of 
the damper are configured as a closed-loop feedback arrangement. A 
brief outline is given of the overall damper system configuration, and 
the beam position detector, coaxial cable delay system, and data 
receiver are described. 


49470 (LA-UR—77-565) LAMPF Line D fast deflector system. 
Faulkner, J.R.; Cooper, R.K. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. ‘Sovteas W-7405-ENG-36. 4p. (CONF- 710313—11). 
Dep. NTIS $3.50. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Weapons Neutron Research Facility is only one of many 
experimental areas which utilize the 800 MeV proton beam from 
LAMPF. Designated as Line D, this area may use entire beam pulses 
of 500 ps wid at pulse rates up to 12 Hz or it can choose to take 
the last 5 ys off each pulse at a 120 Hz rate. The deflection system 
employed to accommodate the latter of these two modes of oper- 
ation is described. The deflection of the proton beam into Line D is 
accomplished in a 1.09 m, 1.25 kG ferrite magnet, pulsed at up to 
7000 A, 120 Hz by a 2 ohm 6 section lumped evel pulse forming 
network (pfn). The current pulse into the magnet has a rise and fall 
time of about 1 ys with a usable flat top portion of 9 ys. This line is 
tuned to produce a current pulse with +-0.2% ripple across the flat 
top portion. The low ripple current is necessary to minimize beam 
jitter as it enters Line D. 


49471 (LA-UR—77-582) Solution for remote in accel- 
erator installations. Burgerjon, J.J.; Ekberg, E.L.; Grisham, D.L.; 
Horne, R.A.; Meyer, R.E.; Flatau, C.R.; Wilson, K.B. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
4p. (CONF-770313—3). Dep. NTIS $3.50. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A description is given of a remote-handling system designed 
for the Los Alamos Clinton P. Anderson Meson Physics Facility 
(LAMPF), versatile enough to be used in a variety of situations 
found around particle accelerators. The system consists of a bilateral 
(force-reflecting) servomanipulator installed on an articulated hy- 
draulic boom. The boom also carries the necessary tools and obser- 
vation devices. The whole slave unit can be moved by crane or 
truck to the area of operation. A control cable connects the slave 
unit with the control station, located at a safe distance in a trailer. 
— — ¥ of development as well as some operating experience 
are disc 


49472 (LBL—5546) 3-dimensional beam scanning system for par- 
ticle ion therapy. Leemann, C.; Alonso, J.; Grunder, H.; Hoyer, 
E.; Kalnins, G.; Rondeau, D.; Staples, J.; Voelker, F. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1977. Con- 
tract W-7405-ENG-48. 5p. (CONF- 77031373). Dep. NTIS, PC 
A02/MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

In radiation therapy treatment volumes up to several liters 
have to be irradiated. Today's charged particle programs use ridge 
filters, scattering foils, occluding rings collimators and boluses to 
shape the dose distribution. An alternative approach, scanning of a 
small diameter beam, is analyzed and tentative systems specifications 
are derived. Critical components are scheduled for fabrication and 
testing at LBL. 


49473 Phase space measurements at 2MHz particle rate. Bar- 
sotti, E.; Haldeman, M.; Johnson, M. (Fermi National Accelerator 
Lab., Batavia, IL). JEEE Trans. Nucl. Sci; NS-24: No. 1, 419- 
—- 1977). 
From 23. nuclear science symposium; New Orleans, LA, 

USA (20 Oct 1976). 

A relatively simple and ‘wih time scheme to make phase 
space measurements of particles with time separations on the Seder 
of 130 eta sec and greater is described 


Beam profile monitor provides multiple profile during 
beam spill at Fermilab. Haldeman, M.; Haynes, B.; Lahey, T. (Fermi 
National Accelerator Lab., Batavia, IL). JEEE Trans. Nucl. Sci.; NS- 
24: No. 1, 430-434(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA “ Oct 1976). 

A sampling, 96 channel NIM module scanner, which when 
used in conjunction with Fermilab’s conventional 96 wire ionization 
— IC's), provides up to ten (96-channel) samples of the 

ed particle beam profiles during a beam spill. The ability to 
a as often as four milliseconds, with minimum sample times of 

1 waecond, allows this system to be used at icle rates from 10° to 
10"* particles per second per wire, making it useful for beam tuning 
as well as normal running. The 96 analog channels are digitized after 
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each sample and stored in a 1K x 12 bid RAM. The RAM provides 
data for local analog output, through a D/A converter/driver and 
for block data transfers via a CAMAC controller module to a 
processor for software data manipulation. 


ION SOURCES 


49475 gg Te Heavy ion source support gas mixing 
experiments. Hudson, E.D.; Mallory, M.L. (Oak Ridge National 
Lab., Tenn. (USA); Michi State Univ., East ne (USA)). 
1977. Contract W-7405-ENG-26. 3p. Dep. NTIS $3.50. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Experiments on mixing an easily ionized support gas with the 
ope ion source gas have produced large beam enhancements for 

igh charge state light ions (masses less than or equal to 20). In the 

Oak Ridge Isochronous Cyclotron (ORIC), the beam increase has 
been a factor of 5 or greater, depending on ion species and charge 
state. Approximately 0.1 cc/min of the easily ionized support 
(argon, ton, or xenon) is supplied to the ion source a 
separate gas line and the primary gas flow is reduced by approxi- 
mately 30 percent. The proposed mechanism for increased intensity 
is as follows: The heavier support gas ionizes readily to a higher 
charge state, providing increased cathode heating. The increased 
heating permits a reduction in primary gas flow (lower pressure) and 
the subsequent beam increase. 


49476 (CONF-770313—39) H™ source development at ANL. 
Fasolo, J.A. (Argonne National Lab., ml. jing A “ae Contract W- 
31-109-ENG-38. 5p. Dep. NTIS, PC A02/MF A\ 

From Particle accelerator pron ot alk Illinois, 
United States of America (USA) (16 Mar 1977). 

The H™ source development ay at ANL has produced 
the first operational source for direct H™ injection into a proton 
synchrotron and is now directed toward the development of a 30 Hz 
H~ source for booster injection into a synchroton. On 1, 
1976, direct injection of 50 MeV H™ ions into the ANL Zero 
Gradient Synchrotron (ZGS) and stripping of the H™ to obtain 
protons for acceleration to full energy ¢ the normal mode of 
operation. With <6 mA of 50 MeV H™ beam injected and approxi- 
mately 10’? protons per mA accelerated to full energy during each 
cycle, new ZGS intensity records have been established. the 
operational tandem-acceleration H™ source, a le-aperture source 
grid is followed by a multislot parallel-ribbon extraction grid. Full 
and fractional energy H™ ions derived from H*, He* H;* are 
— by electron attachment in a target gas consisting of the 

ydrogen outflow from the plasma source. Power dissipation in the 
extractor grid, and lifetime considerations, limit the repetition rate to 
approximately 1 Hz. A source which uses two or more aligned 
multiaperture grids to minimize grid dissipation is being developed 
A ‘y Hz injection into the rapid-cycling booster-injector for the 


49477 (LA-UR—77-535) Direct extraction H~ ion source. Alli- 
son, P.W. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Con- 
tract W-7405-ENG-36. 4p. (CONF-770313—9). Dep. NTIS $3.50 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A direct extraction H™ ion source of the Penning 
described by Dudnikov was built and tested. To date a beam oF 1 
mA was extracted from a 10 x 0.5 mm? slit and transported through 
a 90° bending magnet into a Faraday cup at a duty factor of 
approximately 7 Hz x 700 ys (0.5 percent). The duty factor limitation 
is imposed by operating temperature requirements so that at reduced 
arc current a dc beam of 4 mA was reached. 


49478 (LA-UR—77-567) LAMPF ion facility: status 
report. Chamberlin, E.P.; Stevens, R.R. Jr.; McKibben, J.L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 4p. (CONF- 770313—5). Dep. NTIS $3.50. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The current status of the LAMPF Lamb-shift polarized ion 
facility is described. The 750 kV Cockcroft-Walton injector is now 
installed and work is proceeding on the ion source system. Engineer- 
ing details are described along with an estimated operation date. 
Improvements in two — ion sources now operating at the 
Los Alamos Scientific Laboratory are incorporated into this 
source and include recent modifications to the argon charge-chang- 
ing region. The status of rapid spin-reversal techniques is reviewed. 


49479 (LBL—5900) Update on the development of 120-keV 
multi-megawatt neutral beam source. Haughian, J.M.; Baker, W.R.; 
Biagi, L.A.; Hopkins, D.B.; Owren, H.M.; Paterson, J.A. (California 
Univ., Berkeley (USA). Lawrence Berkele Lab.). Nov 1976. Con- 
tract _W-7405-ENG-48. 4p. (CONF- 77031377). Dep. NTIS, PC 
A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 
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The next generation of U.S. fusion experiments, which in- 
cludes TFTR, , and Doublet III, will utilize neutral-beam 
injection for plasma heating. TFTR, for example, desires 20 MW of 
120-keV deuterium atoms in pulses of 0.5-sec duration at 5-minute 
intervals from a total of 12 individual neutral-beam modules. A 
discussion is given of some of the design details of a 15-A, 120-keV, 
0.5-sec ion-source module that has recently been built to test design 
concepts for TFTR sources, and some of the features of the facility 
where it is presently under test at the Lawrence Berkeley Laborato- 
ry. 


INJECTION AND EXTRACTION SYSTEMS 


49480 (CONF-770313—32) Negative hydrogen ion injection into 
the Zero Gradient Synchrotron. Potts, C.W. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC 
A02/MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

In October 1976 the Zero Gradient Synchrotron (ZGS) 
became the first high energy proton synchrotron to use charge 
exchange injection in routine operations. Conversion to H™ injection 

been very successful, yielding record high beam intensities 
within the first month of use and normal (<90 percent) operating 
efficiencies within the second month. A brief discussion is given of 
the history of H~ at the ZGS, the hardware uniquely associated with 
charge exchange injection, and the operational experience gained 
during the first two months of H™ injection. 


(CONF-770313—49) Operating 
nance extraction slow spill control system 
Synchrotron. Faber, M.M.; Potts, C.W.; Zolecki, R.A. (Argonne 
National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 5p. 
Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Simultaneous resonance extraction to two proton lines 
became operational in spring of 1975. The spill quality was initially 
poor due to 100 percent structure in the two to six kHz range. A 
description is c of the empirical techniques developed to provide 
a smooth spill. These techniques consist of applying radial or azi- 
muthal disturbances to the proton beam. It was found that the most 
effective disturbing frequency depends uniquely on the beam mo- 
mentum. Quite an array of new equipment had to be built for 
magnetic control of the unbunched beam. Brief descriptions of this 
equipment are provided. 


49482 (CONF-770313—52) New injection scheme at the ZGS. 
Cho, Y.; Parker, E.F.; Rauchas, A.; Stipp, V. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 4p. Dep. NTIS, 
PC A02/MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A new scheme of injection into the Zero Gradient Synchro- 
tron (ZGS) from the 50 MeV linac was implemented, and a factor of 
two in the accelerated beam intensity was obtained. The new scheme 
consists of lowering the B during the early acceleration period in 
order to enlarge the rf bucket area and injection period, tuning the 
debuncher to achieve the minimum instantaneous energy spread of 
+-100 keV, and ramping the debuncher phase so that the instanta- 
neous momentum of the injected. beam during the injection period 
follows the rise of the ring magnetic field strength. By doing so, the 
betatron amplitude is set close to minimum, and the total energy 
spread accumulated during the injection period due to the energy 
— the debuncher phase ramp would fit the rf acceptance. This 
met has been used for all three operating modes of the ZGS 
(unpolarized proton, polarized proton, and H™ injection). 


(CONF-770313—68) Pulsed septum magnet for extraction 

booster. Cosgrove, D.F.; Johnson, R.P.; Snowdon, 

S.C. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 1977. 
Contract E(49-8)-3000. 3p. Dep. NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A pulsed, water-cooled, single-turn septum magnet presently 
used for extraction from the Fermilab Booster synchrotron is de- 
scribed. The most novel feature of the magnet is the empirically 
determined shape of the septum coil al aoe for the 
current distribution and the distortions caused by leads and cros- 
sovers. The magnet operates in vacuum at approximately 20,000 A 
or approximately 9 kG, has a half-sine-wave pulse 180 ps long, and 
Operates as a dogleg with an identical magnet to minimize effects of 
power supply fluctuations. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 49601, 49675, 49679 
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49484 (CONF-770313—37) Progress in sodium vapor charge ex- 
change cell development. Hiddleston, H.R. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. Sp. Dep. NTIS, PC 
A02/MF AOl. aaa 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). f 

Results are given of measurements made on a sodium vapor 
charge exchange cell in the recirculation mode for almost 100 h of 
cumulative full temperature operation. The design utilizes a down jet 
of sodium from a planar de Laval nozzle impinging upon a liquid 
sodium pool contained in a condensing reservoir. The apparatus 
includes provision for return of the sodium to the vaporizing region 
for replenishing the supply to the jet. The minimum design require- 
ments for vapor thickness of 1 to 2 x 10% atoms/cm? were met. 


49485 (CONF-770313—106) Study of pulse stretching in high 
current power supplies using multi Trendler, R.C. 
(Fermi National Accelerator Lab., Batavia, Ill. (USA)). 1977. Con- 
tract EY-76-C-02-3000. 3p. Dep. NTIS, PC A02/MF A0O1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Considerable interest exists at Fermilab to increase the pulse 
width of the Neutrino Focusing Horn to permit an increase in 
spill length from twenty (20) microseconds to one (1) millisecond. 
Two techniques to do this were examined: (1) a high current 
transformer, and (2) increased bank capacitance using the multi- 
power supply technique. The transformer is the most straightfor- 
ward conceptually; it is, however, a complicated device requiring 
sizable changes to the existing horn power supply. This alternative is 
briefly reviewed. The second scheme involves pulsing a 20 kv 200 ka 
power supply to establish the required load current and then main- 
taining this current by the sequential pulsing of a number of low 
voltage high current power supplies. This alternative is discussed in 
detail with the results of tests performed on the Fermilab Focusing 
Horn System. 


49486 (LA-UR—77-545) Performance of the LAMPF 
separator. Liska, D.J.; Dauelsberg, L.B. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 8p. (CONF- 
770313—8). Dep. NTIS $3.50. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The electrostatic beam separator in the EPICS channel at 
LAMPF is now nearly fully operational. Improvements to the high 
voltage transmission system and the electronic controls as well as a 
higher quality channel vacuum have allowed the unit to be operated 
at its design field strengths. The bias electrode has proven to be 
useful in reducing ion-exchange currents and associated electrode 
heating. The detachable shielding and other apparatus for removing 
the separator from the activated channel was perfected and its 
application is described. 


49487 (LA-UR—77-638) Tuning the beam shaping section of the 
LAMPF biomedical channel. Paciotti, M.A.; Bradbury, J.N.; Hutson, 
R.L.; Knapp, E.A.; Rivera, O.M. (Los Alamos Scientific Lab., 
N.Mex. (USA). 1977. Contract W-7405-ENG-36. 4p. (CONF- 
770313—86). Dep. NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Biomedical Channel at LAMPF is used for radiotherapy 
with negative pi mesons. A discussion is given of the transport 
properties of the beam-shaping section of the channel. Large emit- 
tance beams produced by the first section are matched to specific 
output requirements by tuning the last five quadrupole magnets 
using a combination of measurements and calculations. 


49488 (LA-UR—77-644) Evolution of the LAMPF high power 
pion target mechanisms. Wilson, M.T.; Thorn, L.L.; Lind- 

uist, L.O.; Grisham, D.L. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 4p. (CONF-770313—87). 
Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Los Alamos Clinton P. Anderson Meson Physics 
Facility's (LAMPF’s) beam contains 800 kW of power and passes 
through three pion production targets in series before being deposit- 
ed into an isotope production section and beam dump. The first two 
targets are rotating graphite rings that are radiatively cooled. The 
third pion production target is a water-cooled graphite slug. 


49489 (LA-tr—77-23) Construction and testing of a supercon- 
ducting Helmholtz magnet for a polarized target. Conrad, R. (Bonn 
Univ. (Germany, F.R.)). 1977. Translation of IR—76-31. 72p. Dep. 
NTIS, PC A04/MF AO1. 

The construction of a superconducting Helmholtz magnet for 
a polarized target is described. The conditions under which such 
construction can be implemented and what factors must be taken 
into consideration in its planning are shown. In particular, a == is 
given of the experience obtained from using a specific grade of steel. 
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Thus the installation of this grade resulted in an effect on the 
magnetic field and a decisive reduction in the region of homogene- 
ity. Initial experiments with a new polarized target showed, howev- 
er, that the magnet constructed can still be used for polarization 
measurements under certain constraints. With the knowledge ob- 
tained in the construction of this magnet, it should no longer be 
difficult to produce Helmholtz —— with fields saichaen Ga 25 
kG. The much greater forces that then occur should be counteracted 
here in such a manner that the described advantages of the supercon- 
ducting Helmholtz coil configuration can be used for photon pro- 
duction experiments without restriction. 


49490 Overview of a multi-user high energy physics control and 
data acquisition system. Johnson, M.E.; Barsotti, E.J.; Barton, H.R. 
Jr.; Bobbitt, J.; Haldeman, M.; Lahey, T.; Loveless, R.L.; Purvis, D.; 
Simanton, J. (Fermi National Accelerator Lab., Batavia, IL). JEEE 
Trans. Nucl. Sci.; NS-24: No. 1, 356-361(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

This paper gives an overview of the present state of the 
ae area controls system at Fermilab. Both hardware and 
software systems are covered. 


49491 Increased control and data acquisition capabilities via mi- 
croprocessor-based timed reading and time plot CAMAC modules. 
Barsotti, E.J.; Purvis, D.M.; Loveless, R.L.; Hance, R.D. (Fermi 
National Accelerator Lab., Batavia, IL). JEEE Trans. Nucl. Sci.; NS- 
24: No. 1, 379-385(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

By implementing a microprocessor-based CAMAC module 
capable of being programmed to function as a time plot or a timed 
reading controller, the capabilities of the experimental area serial 
CAMAC control and data acquisition system at Fermilab have been 
extensively increased. These modules provide real-time data gather- 
ing and pre-processing functions synchronized to the main accelera- 
tor cycle clock while adding only a minimal amount to the host 
computer's CPU time and memory requirements. Critical data re- 
quiring a fast system response can be read by the host computer 
immediately following the request for this data. The vast majority of 
data, being non-critical, can be read via a block transfer during a 
non-busy time in the main accelerator cycle. Each of Fermilab’s 
experimental areas, Meson, Neutrino and Proton, are controlled 
primarily by a Lockheed MAC-16 computer. Each of these three 
minicomputers is linked to a larger Digital Equipment Corporation 
PDP-11/50 computer. The PDP-11 computers are used primarily for 
data analysis and reduction. Presently two PDP-11's are linked to 
the three MAC-16 computers. 


49492 Lessons learned from designing and commissioning a versa- 
tile data acquisiting system for an accelerator development facility. 
Langlais, C.E.; Watkins, L.M.; Caissie, L.P.; Wachsmann, W.J.; 
Andison, C.E. (Atomic ey of Canada Ltd., Chalk River, Ont.). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 481-483(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Achieving reliable operation of digital equipment under ex- 
treme noise conditions presents special challenges to system design- 
ers. Experience with the design and operation of a data acquisition 
and control system for an accelerator development facility at the 
Chalk River Nuclear Laboratories is reviewed. It is concluded that, 
by adhering to a few rules in developing both the hardware and the 
software, satisfactory performance can be guaranteed. Methods of 
producing a reliable design are presented. 


49493 Command based data-acquisition and analysis 
system for low energy physics. Tippie, J.W.; Kulaga, J.E. (Argonne 
National Lab., IL). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 492- 
496(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

An open-ended Command Language based data-acquisition 
and analysis system for low energy nuclear physics applications is 
described. The system is designed to accommodate user-written 
command functions as well as standard system functions. The system 
insulates users from each other so that a user has access to only his 
particular functions and those of the system. Features include a 
‘HELP” function, free format input with prompting for omitted 
parameters, an extensive error message facility, and dynamic 
memory management. Particular effort has been directed at making 
the system as natural and logical as possible to the physicist/user 
while giving him maximum flexibility in controlling his experiment. 
The incorporation of reasonable defaults, free format input, and 
extensive checking of input with appropriate diagnostics is essential. 
Although this paper details a system developed for nuclear physics 
applications, the techniques are applicable to a variety of data 
acquisition and control applications. 


PARTICLE ACCELERATORS 


STORAGE RINGS 


49494 (ANL-HEP-CP—77-20) POPAE: a 1000 GeV on 1000 
GeV proton—proton colliding beam facility. Ayres, D.; Berger, E.; 
Cho, Y. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31- 
109-ENG-38. 5p. (CONF-770313—7). Dep. NTIS, PC A02/MF 


AOl 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A proposal was developed for the construction of a 1000 
GeV on 1000 GeV colliding beam facility at Fermi National Accel- 
erator Laboratory. To achieve the same 2000-GeV center-of-mass 
energy with a fixed target accelerator would require a beam of more 
than 2 x 10° GeV. The total circumference of the facility is 5520m, 
including six straight sections, each 200m long. Injection from the 
Fermilab main ring or Energy Saver/Doubler tes ) will be at the 
energy desired for interactions, thus avoiding the uncertainty, com- 
plication, and cost of accelerating very intense beams in the —P 
rings themselves. Each ring will require 570 superconducting dipo' 
magnets, each 6.2m long; the field required at 1000 GeV is 60 kG. 
For a proton current of 5A in each ring at 1000 GeV, the — 
luminosity insertion is designed to give L = 4 x 10*°cm™?sec™* 
pro was developed during an intensive study from November 
1975 to April 1976. This study drew not only on the experience of 
the CERN ISR and previous Fermilab designs, but also on studies of 
high energy ry. rings made at Brookhaven National Laboratory 
(Isabelle) and at CERN (LSR). 


49495 (ANL-HEP-CP—77-21) Lattice insertions for POPAE. 
Cho, Y.; Crosbie, E.A.; Diebold, R.; Johnson, D.E.; Ohnuma, S.; 
Ruggiero, A.G.; ben L.C. (Argonne National Lab., Ill. (USA); 
Fermi National Accelerator Lab., Batavia, Ill. (USA)). 1977. Con- 
tract W-7405-ENG-26. 3p. acceding Dep. NTIS $3.50. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Four t of insertions are described for the six 200-m 
straight sections of POPAE. All have dispersion matched to zero. (1) 
Injection-ejection insertion—This has proper high-8 values and 
advances for horizontal injection and vertical ejection. (2) 

hase-adjust insertion—The phase advance in this insertion is adjust- 
able over a range of approximately 100° (3) General-purpose inser- 
tion—The 8* is adjustable from 2.5. to 200 m and the crossing 
is adjustable from 0 to 11 mrad. (4) High-luminosity insertion—Thi 
gives an even lower 8* of meter. 


49496 (ANL-HEP-CP—77-25) Molecular ion photodissociation 
injection. Arnold, R.; Burke, R.; Cho, Y.; Cutler, R.; Fenster, S.; 
Martin, R. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 4p. (CONF-770313—62). Dep. NTIS, PC A02/MF 
AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A new technique for injecting an ion beam into a storage ring 
is presented. The idea arose in connection with high energy ion 
beam fusion where a large degree of transverse stacking in both 
planes would otherwise be n . The method involves acceler- 
ating a molecular ion such as HI* but storing the atomic ion I* by 
photodissociating the molecule at injection. The irreversibility of the 
reaction y + HI*, H® + I* renders irrelevant Liouville’s theorem, 
which, with standard injection, would prevent new beam from being 
injected into the same space as already circulating beam. Xenon 
flashlamp and ruby laser systems for accomplishing molecular ion 
dissociation (MID) are described. 


49497 (BNL—22399) Resistive theory of bunch lengthening. 
Month, M.; Messerschmid, E. (Brookhaven National Lab., Upton, 
N.Y. (USA); Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). 1977. Contract EY-76-C-02-0016. 3p. (CONF- 
770313—13). Dep. NTIS, PC A02/MF AO1. 
From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 
A new theory of bunch lengthening in electron storage rings 
poet The equilibrium bunch length is that length which 
ilizes the bunch against the onset of “fast” resistive instability, 


is 
Sta' 
caused by the combination of many mg frequency resonators such 


as vacuum flanges. The heat dissipated in these impedance sources 
follows immediately from the bunch length. It is found that the 
anomalous bunch length is determined by a scaling parameter g = 
(hVcos phi/sub s/)/I. Data taken in SPEAR I and II, data in which 
g extends in value by more than three orders of magnitude, can be fit 
with an appropriate choice of high frequency, large width coupling 
impedance. The impedance functions for SPEAR I and II are taken 
to be the same, a reflection of the fact that the high frequency 
sources are chamber discontinuities rather than structures connected 
with the rf systems. A eter search leads to an impedance 
characterized by a central fr 'y approximately 5 GHz, a width 
(FWHM) sr ood 1.8 GHz and a peak impedance approxi- 
mately 0.2 M OMEGA. The expected and observed higher mode 








5128 ERDA ENERGY RESEARCH ABSTRACTS 


resistance (i.e., heat dissipated) for SPEAR are com and found 
to be in agreement. Predictions are given for PEP and PETRA. 


49498 (BNL—22400) Low energy current accumulator for high- 

rings. Month, M. (Brookhaven National gg 
N.Y. SA)). 1977. Contract EY-76-C-02-0016. 3p. ( 
770313—14). Dep. NTIS, PC A02/MF AO01. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Building current in high-energy p-p colliding beam machines 
is most appropriately done in a low-energy ( circumference) 
current accumulator. Three signi it factors favor such a proce- 
dure: First, large rings tend to be susceptible to unstable ee 
density oscillations. can be avoided by pumping up the beam 
in the accumulator. When the current stack is injected into the 
storage ring, potentially harmful instability is essentially neutralized. 
Second, high-field magnets characteristic of future high energy 
proton rings are designed with superconducting coils within the iron 
magnetic shield. This means coil construction and placement errors 
propagate rapidly within the beam aperture. An intermediate “stack- 
ing ring” allows the minimum use of the superconducting ring 
aperture. Finally, the coils are vulnerable to radiation heating and 
possible magnet quenching. By minimizing beam manipulaion in the 
superconducting environment and using only the central portion of 
the beam aperture, coil vulnerability can be put at a minimum. 


49499 (BNL—22490) Characteristics of the ISABELLE vacuum 

system. Aggus, J.R.; Edwards, D. Jr.; Halama, H.J.; Herrera, J.C. 

(Brookhaven National Lab., Loo N.Y. (USA)). 1977. Contract 

—a— 3p. (CONF-770313—15). Dep. NTIS, PC A02/ 
AO. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A discussion is given of the complete vacuum system of 
ISABELLE, emphasizing those design characteristics dictated by 
high vacuum, the avoidance of beam current loss, and the reduction 
of background. The experimental and theoretical justifications for 
the design are presented. 


49500 (BNL—22492) ISABELLE half-cell control system. 
Buxton, W.; Frankel, R.; woe J.W. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 3p. 
(CONF-770313—16). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The primary function of the ISABELLE half-cell control 
system is to monitor and control the magnet power supplies of the 
half-cell. In addition, the control system must be flexible enough that 
it can be expanded to become involved in additional areas such as 
vacuum and magnetic measurements. A control system based upon 
AGS control standards, but modified into a development tool for 
research and electrical engineering support was constructed. Special 
attention was given to the inherent differences between controlling 
an ISABELLE and a conventional fast cycling accelerator. The use 
of FORTRAN and BASIC networks, and microprocessors is re- 
viewed insofar as they pertain to this system. Some general opinions 
on model control systems, based upon experience, are presented. 


49501 (BNL—22493) Mechanical design of ISABELLE magnet 
cryostats. Kassner, D. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 3p. (CONF-770313—18). 
Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

It has been —— to construct an intersecting storage ring 
accelerator, ISABELLE, at BNL, consisting of two concentric rings 
of magnets containing counter-rotating beams of charged particles. 
Each ring contains 216 dipole magnets and 138 quadrupoles. All 
—— are superconducting and operate at a temperature of 4.3 K. 
A ription of the design of the cryostats, including the internal 
supports, heat shield superinsulation system and the vacuum vessel is 
given. Details of fabrication techniques are also included. 


49502 (BNL—22510) Prototype and proposed ISABELLE di- 

Mclnturff, A.D.; Sampson, W.B.; Robins, K.E.; Dahl, P.F.; 

R. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 3p. (CONF-770313—17). Dep. NTIS, 
PC A02/MF AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

Data are presented on the latest dipole protot to update 
the operational parameters ible for ISABELLE. This data base 
will constantly expand until the start of construction of the storage 
rings. The data will include field quality, stray field magnitudes, 


formance of the a versus temperature 


I tion will be The single layer cosine 
theta turns distribution coils’ parameters are better than those re- 
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uired for the operation of the 200 x 200 GeV version of ISA- 

ELLE. The double layer prototype has exceeded the magnetic 
field performance and two dimensional quality of field needed for 
the 400 x 400 GeV version of ISABELLE. 


49503 (CONF-770313—35) Cold-bore vacuum system design for 
POPAE. Cho, Y.; Khoe, T.K.; Moenich, J.; Ratner, L.G. (Ar, 
National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 4p. 
Dep. NTIS, PC A02/MF A0Ol1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A conceptual design was made of a cold-bore vacuum system 
for the Fermilab 1000 ‘GeV x 1000 GeV colliding beam facility 
(POPAE). A double wall vacuum system is used between magnets 
and cryopumped molecular traps between the cold-bore and warm 
straight section regions. The beam-induced pressure rise phenom- 
enon has been taken into account as well as the liquid helium leak 
rate between the cold magnets and the vacuum bore. Since beam for 
POPAE will be injected at the desired energy, there are no heat 
loads from accelerated beam or eddy currents and the cold-bore 
system appears very attractive. This design is based on the best 
experimental evidence available today. 


(LA-UR—77-566) Design of the WNR proton storage ring 
lattice. Cooper, R.K.; Lawrence, G.P. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 4p. (CONF- 
770313—6). Dep. NTIS $3.50. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The Weapons Neutron Research Facility, now approaching 
operational status, is a pulsed neutron time-of-flight facility utilizing 
bursts of 800 MeV protons from the LAMPF linac. The protons 
strike a heavy metal target and produce a broad energy spectrum of 
neutrons via spallation reactions. Ideally the width of the proton 
pulse should approach a delta function in order to achieve good 
neutron energy resolution. Practically, the shortest pulse that can be 
employed in the facility is that produced by a single LAMPF 
micropulse, which, at design current, contains approximately 5 x 10° 
protons. With the addition of a storage ring capable of accumulating 
many micropulses, this intensity can be increased, as can the - 
tion rate. Moreover, by storing an unbunched beam, a low repetition 
rate, very intense proton burst can be generated. This latter mode of 
usage allows neutron time-of-flight studies using large neutron tar- 
gets, for which pulse lengths of the order of several hundred 
nanoseconds are suitable. The primary goals of the ring are reported: 
(i) to increase the intensity of the burst to 10" protons while 
retaining a short pulse length; (ii) to increase the repetition rate of 
the bursts by at least a factor of six; and (iii) to store as many 
particles as possible, uniformly distributed around the ring. 


49505 (LBL—5553) Precision surveying system for PEP. Gunn, 
J.; Lauritzen, T.; Sah, R.; Pellisier, P.F. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 16 Mar 1977. Contract W-7405- 
ENG-48. 6p. (CONF-770313—72). Dep. NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

A semi-automatic precision surveying system is being devel- 
oped for PEP. Reference elevations for vertical alignment will be 
provided by a liquid level. The short range surveying will be 
accomplished using a Laser Surveying System featuring automatic 
data acquisition and analysis. 


49506 (LBL—5555) PEP magnet power supply systems. Jack- 
son, L.T. (California Univ., Berkeley (USA). Lawrence 

Lab.). 16 Mar 1977. Contract W-7405-ENG-48. 4p. (CONF- 
770313—75). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

The dec electrical requirements of the PEP magnets fall 
mainly into two categories: (1) high power and current of single 
polarity and (2) low-power bi- . The first category will be 
thyristor-chopper controlled off common 600 V dc busses. The 
second group will utilize continuously controlled push-pull transistor 
actuators. 
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REFER ALSO TO CITATION(S) 47819, 48432, 48478, 48485, 
48618, 48619, 48620, 48621, 48696, 49141, 49588, 49742, 49934, 50162 


49507 (CONF-770321—3) Instruments for use of °Li as a stan- 
dard. Weston, L.W. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AOI. 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, Maryland, United States of 
America (USA) (28 Mar 1977). 

A review is given of the instruments which use the 
®Li(n,a)°H reaction as a standard in the measurement of neutron 
flux. These instruments consist of scintillation detectors, gaseous 
ionization detectors, and external particle detectors. The Li glass 
scintillator is the most versatile because of minimized effects of the 
angular distribution of the reaction products and simplicity. The 
gaseous ionization detector has lower gamma-ray sensitivity than 
does the scintillation detector. Surface-barrier diodes may be used to 
detect the reaction products when a neutron spectrometer is desired. 
A choice of instruments to use this reaction must consider gamma- 
ray sensitivity, effects of the angular distribution of the reaction, and 
the range of the triton in the detector. 


49508 (LA-UR—77-731) Associated ‘ray technique for 
neutron fluence measurements. Brandenberger, J.D. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
8p. (CONF-770321—2). Dep. NTIS, PC A02/MF A01. 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, Maryland, United States of 
America (USA) (28 Mar 1977). 

The use and development of the *Li(p,n:y)"Be reaction as an 
example of the associated gamma-ray technique for neutron fluence 
and detector efficiency measurements are described. Present limits 
on energy range and accuracy are stated for this method, and 
current extensions of this work are discussed. 


49509 (RFP—2570) Wound-counting systems for the measure- 
ment and isolation of plutonium and americium. Tyree, W.H.; Bell, 
T.H.; Lane, R.L.; Macaluso, J.B. (Atomics International Div., 
Golden, Colo. (USA). Rocky Flats Plant). 16 Apr 1977. Contract 
EY-76-C-04-3533. 14p. Dep. NTIS, PC A04/MF AO1. 

Described are newly developed wound-counting systems 
which provide a high sensitivity for the detection and quantification 
of X-ray emissions from wounds contaminated with plutonium or 
americium; and for the location of deposition of radioactive material 
within a wound, as a by surgery. The systems are used in the 
medical facility at the Rocky Flats Plant. Work efforts over the past 
20 years have concentrated on improving detection limits by reduc- 
ing and stabilizing the background counting rate. The developments 
over the last three years have resulted in a family of instruments 
with excellent operational characteristics, complementary package 
design, easy maintenance, and reliable operation. A 13-stage photo- 
multiplier tube system is used. 


49510 (TID—27628) Role of secondary particles in the ioniza- 
tion process. Final report, April 1, 1974—March 31, 1977. Baily, N.A. 
(California Univ., San Diego, La Jolla (USA). Dept. of Radiology). 
— Contract EY-76-S-03-0034. 1lp. Dep. NTIS, PC ‘A02/MF 
AOl. 

A completely functional multiwire proportional counter 
(MWPC) for — energy-deposition was a a built, 
tested, and evaluated. The MWPC was specifically designed for 
application to the determination of the role of secondary particles in 
the ionization process. It is particularly useful for studies of their part 
in the energy deposition taking a in small volumes of biologic 
interest surrounding the tracks of charged particles. This is the first 
instrument to be used for the measurement of energy deposition 
rather than to the determination of the path of the _—. Experi- 
ments were approved for use of the Bevalac and have used the 
MWPC successfully at this installation. A second generation counter 
employing such features as variable wire spacing, variable plane 
spacing, and variable volume in a direction perpendicular to the wire 
planes was designed and built. These changes will allow use of the 
maximum gas gain in all operating pressures and allow better defini- 
tion of the sensitive volume. 


49511 Comments on the note: ‘Liquid scintillation a particle 
assay with energy and pulse shape discrimination’, by P. Cross and 
G.W. McBeth. Thorngate, J.H. (Oak Ridge National Lab., Tenn. 
(USA)). Health Phys.; 32: No. 2, 119-120(Feb 1977). ; 
is letter attempts to clear up any confusion in the minds of 
readers of the note by the present author and others (Thorngate, 
McDowell, Christian. Health Phys.; 27:123 (1974)) concerning the 
use of pulse-length characteristics to differentiate between the fore- 
ground and background pulses produced in a liquid organic scintilla- 
tor (pulse-shape discrimination, PSD) for measuring a-emitting ma- 
ials. Especial reference is made to the comments made on the note 
by Cross and McBeth (Health Phys.; 29:303 (1976)) and points raised 
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by them are dealt with. It is emphasised that PSD, coupled with a 
high-resolution liquid scintillator, is a powerful technique for mea- 
suring low levels of a emitting materials. 


49512 Hydrogen-multivalent acceptor complexes in high-purity 
germanium. Haller, E.E.; Hubbard, G.S.; Hansen, W.L. (Univ. of 
California, Berkeley). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 48- 
52(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Using copper (a fast diffusing, multivalent acceptor impuri 
in Ge) we have shown that hydrogen can form complexes wi 
multivalent acceptors. Hydrogen is incorporated in the Ge ~~ 
crystal during its growth from a melt in a He atmosphere. By 
analogy with the interaction between lithium and multivalent accep- 
tors we find two acceptor like complexes: Cu-H and Cu-He. Using 
Photothermal Ionization Spectroscopy and Hall effect we ory ted 
followin energy levels: Cu-H: E/sub V/ + 17.5 meV and E/sub 
V/ + 170 +- 20 meV and Cu-H2: E/sub V/ + 17.0 meV. Accord- 
ing to our model the Cu-Hs complex is neutral. uences for the 
performance of large volume radiation detectors are discussed. 


49513 Entrance windows in germanium low-energy x-ray detec- 
tors. Llacer, J.; Haller, E.E.; Cordi, R.C. (Univ. of California, 
Berkeley). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 53 eb 1977). 

From 23. nuclear science symposium; New LA, 
USA (20 Oct 1976). 

We have found experimentally that high-purity Ge low- 
energy X-ray detectors have a relatively thick entrance window 
which renders them practically useless below tne mar 2.3 
keV. A simple X-ray fluorescence experiment establishes clearly that 
the window is physically in the Ge material itself. Experiments with 
detectors made from different Ge crystals, and with Schottky barrier 
contacts of different metals, indicate that the effect is due to a basic 
property of the transport of electrons near a surface. i 
considerations and a Monte Carlo calculation show that the window 
is caused by the — of warm electrons which are the end product 
of a photo event. The mean free path of the electrons becomes 
longer as they lose energy by optical phonon collisions and they can 
— at the surface before they are picked up by the electric 
ield. 


49514 Amorphous germanium as an electron or hole 
contact on high-purity germanium detectors. Hansen, W.L.; Haller, 
E.E. (Univ. of California, Berkeley). JEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 61-63(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Experiments were performed in an attempt to make thin n* 
contacts on high-purity germanium by the solid phase —— 
regrowth of arsenic doped amorphous germanium. After cleaning 


the crystal surface with _— —— and trying many combina- 


tions of layers, it was not found possible to induce recrystallization 
below 673K. However, it was found that simple thermally evaporat- 
ed amorphous Ge made fairly os electron or hole blocking 
contacts. Excellent spectrometers have been made with amorphous 
Ge replacing the n* contact. As presently produced, the amorphous 
Ge contact diodes show a large variation in high-voltage leakage 
current. 


49515 Comparative timing performance of large volume Ge(Li) 
and HPGE coaxial detectors. Raudorf, T.W.; Paulus, T.J.; Bedwell, 
M.O.; Martini, M. (ORTEC Inc., Oak Ridge, TN). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 78-87(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 
The timing performance of several large (8 percent to 12 
rcent relative efficiency) Ge(Li) and HpGe coaxial detectors has 
| eae measured and compared. The Ge(Li) detectors are capable of 
timing resolution which is generally 10 percent to 30 percent better 
than that of the HpGe devices. This resolution capability can be 
attributed to the higher bias voltages which can be applied to the 
Ge(Li) detectors. However, in some applications that involve a wide 
dynamic range of energies, the HpGe devices can provide better 
timing resolution than their Ge(Li) counterparts. Advancements in 
the state of the art are expected to result in HpGe detectors that can 
rovide timing performance equivalent to the performance of the 
t Ge(Li) devices. 
um: a basic for 


49516 Intrinsic of germani' calculating 
detector . Strauss, M.G. (Ar, e National Lab., 


expected efficiency 
IL); Sherman, I.S.; Cattelino, M.J.; Brenner, R.; Pehl, R.H. JEEE 
Trans. Nucl. Sci.; NS-24: No. 1, 88-92(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). ? 

A method is Smee omy whereby the intrinsic efficiency of Ge 
is utilized to calculate the expected peak efficiency of detectors 


having a wide range of sizes. insi i 
the probability for total absorption, was pees | at 122 and 136 
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keV in Ge(Li) coaxial detectors and HPGe planar detectors having 
an effective thickness ranging from 5 to 50 mm. At 136 keV it is 64 
percent for a thickness of 10 mm and 82 percent for 20 mm, after 
which it levels off reaching 89 percent at 50 mm. It is shown that the 
peak efficiency of a detector is a product of only the intrinsic 
efficiency and the solid le, once losses due to edge escape and 
detector imperfections (surface channels and high dislocation densi- 
ties) are determined. The absolute and relative [to Nal(TI)] 

efficiency of a sample detector, calculated on the basis of intrinsic 
efficiency, are in good agreement with measured values. This 
method should find applications in the design of new detector 
ae particularly those for diagnostic imaging with Tc (140 

eV). 


49517 Epitaxial silicon semiconductor detectors: past develop- 
ments, future prospects. Gruhn, C.R. (Los Alamos Scientific Lab., 
NM). IEEE Trans. Nucl. Sci.; NS-24: No. 1, 93-103(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A review of the main physical characteristics of epitaxial 
silicon as it relates to detector development is presented. As exam- 
ples of applications results are presented on (1) epitaxial silicon 
avalanche diodes (ESAD); signal-to-noise, non-linear as of the 
avalanche gain mechanism, gain-bandwidth product, (2) ultrathin 
epitaxial silicon surface barrier (ESSB) detectors, response to heavy 
ions, (3) an all-epitaxial silicon diode (ESD), response to heavy ions, 
charge transport and charge defect. Future pros jects of epitaxial 
silicon as it relates to new detector designs are summarized. 


49518 Thin epitaxial silicon for dE/dx detectors. Maggiore, C.J.; 
Goldstone, P.D.; Gruhn, C.R.; Jarmie, N.; Stotlar, S.C.; DeHaven, 
H.V. (Los Alamos Scientific Lab., NM). IEEE Trans. Nucl. Sci.; NS- 
24: No. 1, 104-108(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The techniques for fabricating thin self-supporting epitaxial 
films for dE/dx detectors have been studied. een having 
thicknesses between 1 and 4 ym with areas of 12.5 mm? have been 
fabricated and tested. The response of the detectors has been studied 
with alpha particles, oxygen ions, and fission fragments. 


49519 Time resolution in semi-conductor detectors El-Wahab, 
M.A.; Sakka, M. (Alexandria Univ., Egypt). JEEE Trans. Nucl. Sci.; 
NS-24: No. 1, 117-120(Feb 1977). 

From 23. nuclear science sympusium; New Orleans, LA, 
USA (20 Oct 1976). 

An analytical expression for the prompt time response is 
compared with available data of prompt curves using surface-barrier 
detectors, yielding a relation for T/sub 1/2/ = 0.33 tau./Vn = 0.40 
tauz Vn/N where tau, taug are rise and decay times of single- 
electron response, n/N is the be gape value at minimum time 
resolution. A preliminary method is proposed for computing the 
plasma time in these detectors. 


49520 What can be expected from high-Z semiconductor detec- 
tors. Armantrout, G.A.; Swierkowski, S.P.; Sherohman, J.W.; Yee, 
J.H. (Univ. of California, Livermore). JEEE Trans. Nucl. Sci.; NS- 
24: No. 1, 121-125(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

It has been hoped that high-Z semiconductors would offer 
efficient y-ray detection at or near ambient temperatures with 
energy resolution significantly better than Nal (11) scintillators. For 
use at X-ray energies, this goal has been achieved with both Hgl, 
CdTe, and GaAs detectors, However, at higher energies (~ 660 
keV) all current detectors have one or more significant deficiencies 
in terms of attainable volume, charge collection efficiency, and 
polarization effects. Starting with first principles, all potential com- 

unds which can be formed by the binary combination of elements 
rom the periodic chart were considered as possible detector materi- 
als. A rank-ordered listing of the most promising materials for 
further development is given as well as an assessment of the pros- 
pects for future success. 


49521 Pblz as nuclear particle detector. Manfredotti, C.; Murri, 
R.; Quirini, A.; Vasanelli, L. (Istituto di Fisica-Universita di Bari- 
mh Italy). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 126-128(Feb 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

PblIz detectors fabricated starting from samples either grown 
from the melt by the Bridgman method either from the vapor By the 
iodine assisted chemical transport method, have been tested for 
nuclear applications and compared each other in this respect. Values 
of (mobility) x (trapping times) product, ptau*, measured both for 
electrons and holes turn out to be one or two orders of magnitude 
larger than cope previously and they are better for vapor-grown 
samples than for melt-grown ones. Moreover, dark currents seem to 
be one or. two orders of magnitude lower for samples grown from 
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the vapor-phase. The indication is obviously that, at least at this 
early stage, the growth by the chemical transport seems to be 
superior to the Bridgman method for obtaining detector quality 
crystals. Finally, the main features of this material as nuclear detec- 
tor are discussed. 


49522 Effects of dislocations and crystal defects on the energy 
resolution and response uniformity of mercuric iodide detectors. 
Randtke, P.T.; Ortale, C. (EG and G Santa Barbara rations, 


Goleta, CA). IEEE Trans. Nucl. Sci.; NS-24: No. 1, 129-134(Feb 
1977). 


From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The energy resolution and response uniformity of Hglz detec- 
tors to nuclear radiation depends strongly on dislocation density and 
distribution in the Hgl2 crystal bulk. Several large planar detectors 
fabricated from the interiors of large single crystals verified this 
dependence. Scanning with collimated low-energy (6 keV) and 
medium-energy (60 keV) gamma-rays confirmed the association of 
poor resolution and counting efficiency with regions of high disloca- 
tion density and crystal imperfection. 


49523 Study of imperfections in mercury iodide by the thermally 
stimulated currents methods. Gelbart, U.; Yacoby, Y.; Beinglass, I.; 
Holzer, A. (Hebrew Univ., Jerusalem). JEEE Trans. Nucl. Sci.; NS- 
24: No. 1, 135-141(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Thermally stimulated current and nuclear measurements are 
reported for Hglz crystals. The energy of the imperfections is 
determined from the initial rise of the TSC current for each of the 
imperfections observed in this measurement. The different structures 
are isolated by using the thermal cleaning method. The retrapping 
mode, whether fast or slow, had been determined by comparing the 
initial rise energy to the Bube and Grossweiner’s energies which 
apply to fast and slow retrapping centers respectively. For slow 
retrapping centers the capture cross section and the detrapping times 
are calculated whereas for fast retrapping centers the product of 
imperfection concentration and carrier life time is computed. Using 
this approach an effort is made to identify the imperfections which 
particularly affect the operation of nuclear detectors made of this 
crystal. In the present crystal we find two such levels. 


49524 All epitaxial silicon diode heavy ion detector. Gruhn, 
C.R.; Goldstone, P.D.; Jarmie, N. (Los Alamos Scientific Lab., 
NM). Contract W-7405-ENG-36. JEEE Trans. Nucl. Sci.; NS-24: No. 
1, 142-147(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

An all epitaxial silicon diode (ESD) heavy ion detector has 
been designed, fabricated, and tested. The active area of the detector 
is 5 cm? and has a total thickness of 50 p. The response of the 
detector has been studied with fission fragments, alpha particles, 
oxygen ions, and sulfur ions. A number of advantages in terms of 
both fabrication and performance are discussed. 


49525 Behavior of Hglz nuclear detectors irradiated with high x- 
ray fluences. Schieber, M.; Beinglass, I.; Holzer, A.; Dishon, G. 
(Hebrew Univ., Jerusalem). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 
148-153(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Nuclear detectors of Hgl2 exposed to high fluences of up to 
40 keV x-rays of counting rates up to 10’? photons sec™ ' cm? which 
correspond to about 400 R/min show linear dependence of the dc 
current of the detector with the x-ray dose. Polarization can cause 
the deterioration of the dc current within the detector with a decay 
time which varies from several seconds to several hours at the 
highest fluence after which the dc current reaches a steady value. 
Better crystals, however, show practically no time deterioration of 
the de current. The dc oo of Hgle nuclear detectors to high 
fluences of x-ray pulses of several milliseconds duration was also 
measured. Both the rise times and decay times varied between 0.4 to 
0.8 millisecond for uncollimated and 0.06 to 0.3 millisecond for 
collimated x-rays. 


49526 Photomagnetoelectric effect in iodide. Manfre- 
dotti, C.; Murri, R.; Quirini, A.; Vasanelli, L. (Univ., Bari, Italy). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 158-160(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

In order to investigate the transport properties of mercury 
iodide, measurements of photomagnetoelectric (PME) effect and 
photoconductivity (PC) have been carried out. The experimental 
results show the presence of trapping phenomena and a strong 
dependence of carrier lifetimes on the light injection level. The 
obtained values of the lifetimes are in the range 10-7 — 107° s. 








OCT. 31, 1977 


49527 Ton implanted n-type contact for high-purity germanium 
radiation detectors. Hubbard, G.S.; Haller, E.E.; Hansen, W.L. 
(Univ. of California, Berkeley). JEEE Trans. Nucl. Sci.; NS-24: No. 
1, 161-164(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Thin large-area n* contacts on high-purity germanium detec- 
tors have been produced by implantation of 25 keV phosphorous 
ions. The contacts show leakage current of less than 10-° A up to 
fields of greater than 2000 V/cm. Unannealed lattice damage may 
still limit the maximum applied field, but proper surface treatment 
prior to implantation and subsequent annealing steps have resulted in 
a dramatic improvement in the applied field. Spectra are presented 
which demonstrate that the n* window is thin and the spectrometer 
performance is excellent. 


49528 Native defect compensation in Hgl. crystals. Whited, 
R.C.; van den Berg, L. (EG and G Santa Barbara Operations, 
aa CA). IEEE Trans. Nucl. Sci.; NS-24: No. 1, 165-167(Feb 
1977). 


From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The influence of native defects in detector grade mercuric 
iodide crystals has been investigated by doping with either mercury 
or iodine. Measurements have been made of mobility-lifetime prod- 
ucts and of thermally stimulated conductivity in undoped, Hg doped, 
and I, doped crystals. The results are discussed in terms of different 
trapping mechanisms. 


49529 Influence of the temperature dependence of the Nal(Tl) 
decay time constant on Nal(Tl) detector applications. Schneid, E.J.; 
Kamykowski, E.A.; Swanson, F.R. (Grumman Aerospace Corp., 
mn NY). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 168-171(Feb 
1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Pulse shape discrimination is used in important NaI(T1) detec- 
tor applications, such as, Phoswich applications, particle separation, 
and pile-up suppression. These applications utilizing only pulse 
height spectra gated by a PSD window can be compromised by 
temperature excursions in the detector. We present measurements of 
the Nal(Tl) decay time constant over the range 0°C - 24°C. A 
temperature variation of approximately 5 nsec/°C was measured. 
The implications of the temperature variation on detector perfor- 
mance are discussed. 


49530 Test and evaluation of a long narrow rectangular Nal((TD 
polycrystalline scintillator. Hurley, J.P.; Moroney, J.D. III; Mastny, 
G.F. (Naval Undersea Center, San Diego, CA). JEEE Trans. Nucl. 
Sci.; NS-24: No. 1, 172-176(Feb 1977). 

From 23. nuclear science symposium; New Orieans, LA, 
USA (20 Oct 1976). 

A series of measurements was made to determine the perfor- 
mance of a long, rectangular, polycrystalline, NalI(T1) scintillator. 
Using collimated sources of *’ and **Na, scans were made along the 
scintillator to measure pulse height and energy resolution as a 
function of position. The measurements were made using first only 
one phototube at a time and then with both tubes. Measurements 
were also made with broad-beam, uncollimated radiation. The data 
were compiled and analyzed and are presented in both graphical and 
tabular form. 


49531 Sub-nanosecond plastic scintillators. Lyons, P.B. (Los 
Alamos Scientific Lab., NM); Caldwell, S.E.; Hocker, L.P.; Cran- 
dall, D.G.; Zagarino, P.A.; Cheng, J.; Tirsell, G.; Hurlbut, C.R. 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 177-181(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Quenched plastic scintillators have been developed that yield 
much faster short decay components and greatly reduced long decay 
components compared to conventional plastic scintillators. The plas- 
tics are produced through the addition of selected quench agents to 
NE111 plastic scintillator that result in reduced total light output. 
Eight different agents have been studied. Benzophenone and piperi- 
dine are two of the most effective quench agents. Data are presented 
both for short and long decay components. The plastics are expected 
to make significant contributions in areas of plasma diagnostics. 


49532 Position sensitive gamma ray detectors using resistive 
charge division readout. Gerber, M.S.; Miller, D.W.; Schlosser, P.A.; 
Steidley, J.W.; Deutchman, A.H. (Ohio State Univ., Columbus). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 182-187(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The analysis of an orthogonal strip, two-dimensional position 
sensitive high purity germanium gamma ray detector is discussed. 
Position sensitivity is obtained by connecting each electrode strip on 
the detector to a resistor network and the ends of the network to 
charge sensitive preamplifiers. The difference of the voltage pulses 
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at the output of each preamplifier is proportional to the position at 
which the charge entered the resistor network and the sum of the 
voltage pulses is proportional to the energy of the detected gamma 
ray. The results of the analysis of the energy and spatial signal noise 
show that the position resolution is proportional to the square root of 
the filter amplifier's output pulse time constant and that for energy 
measurement the resolution is maximized at the filter amplifier’s 
noise corner time constant. The electronic noise filtering system and 
experimental noise measurement results are presented. 


49533 Position readout by charge division in large two-dimen- 
sional detectors. Alberi, J.L. (Brookhaven National Lab., NY). JEEE 
Trans. Nucl. Sci.; NS-24: No. 1, 188-194(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The improvement in readout spatial resolution fcr charge 
division systems with subdivided readout electrodes has been ana- 
lyzed. This readout forms the position and sum signals by a linear, 
unambiguous analogue summation technique. It is shown that the 
readout resolution is a function of only electrode capacitance and 
shaping parameters. The line width improves as 1/N/sup 1/2/ 
where N is the number of electrode subdivisions. 


49534 Some properties of spherical drift chambers. ig mel G.; 
Demierre, C.; Kahn, R.; Santiard, J.C.; Sauli, F. (CERN, va). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 200-204(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A large-aperture x-ray imaging chamber is described. Angular 
aperture: 90°. Thickness of spherical absorbing drift space: 10 cm. 
The photoelectron’s position is measured in a proportional chamber 
of 50 x 50 cm’, with an accuracy of 0.8 mm (FWHM) in all 
coordinates. 


49535 Evaluation of factors contributing to position accuracy in 
delay line readout of MWPC. Perez-Mendez, V.; Greenstein, M.; 
Ortendahl, D. (Univ. of California, Berkeley). IEEE Trans. Nucl. 
Sci.; NS-24: No. 1, 209-212(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A method to accurately measure the resolution of multiwire 
proportional chambers with delay line readout is described. The 
contribution of signal to noise, pulse shape, pulse rise time and 
discriminator slewing to the position accuracy is presented. Results 
show that position resolution better than 100 microns is possible. 


49536 Secondary scintillation output of xenon in a uniform field 
gas proportional scintillation counter. Conde, C.A.N.; Ferreira, L.R.; 
Ferreira, M.F.A. (Univ. of Coimbra). JEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 221-224(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Data on the xenon uniform field gas proportional scintillation 
counter is presented. The energy resolution obtained for 8.1 MeV a- 
particles was 1.2 percent. Measurements for pressures from 600 to 
1500 Torr showed that the “reduced light output”, i.e., the number 
of photons produced by a single electron travelling the unit of 
distance, divided by the gas pressure, depends only on the reduced 
electric field but not on the gas pressure. An empirical equation for 
this quantity is given. The role played by different pte waa ms is 
discussed. 


49537 Semiconductor detectors for neutron field investigation. 
Kozlov, S.F. (Lebedev Inst. of Physics, Moscow); Konorova, E.A.; 
Tihomirova, B.A.; Bolshakov, V.V.; Konoplev, K.A.; Morozov, 
V.F. IEEE Trans. Nucl. Sci; NS-24: No. 1, 238-239(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Small semiconductor gauges 2-4 mm in diameter with radia- 
tors made of fissile materials *Li, *B, **°U, were produced for 
investigation of neutron fields in critical assemblies. Small dimen- 
sions of the devices ensure the distortion in neutron fields in critical 
assemblies and experimental channels of reactors to be practically 
avoided. Radiation resistance of semiconductor detectors of various 
types to fission fragments was determined. 


49538 Research of beta/gamma ratio for diamond nuclear radi- 
ation detectors. Kozlov, S.F.; Bachurin, A.V.; Petrusev, S.S.; Fedor- 
ovskii, Y.P. (Lebedev Inst. of Physics, Moscow). JEEE Trans. Nucl. 
Sci.; NS-24: No. 1, 240-241(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 
The technique and results of measurement of beta- and 
ma-radiation detection efficiency by diamond detectors as a 
Reaction of their thickness, contact materials and radioactive source 
type are described. The maximum value of beta/gamma ratio is 200. 


49539 Usage of diamond detectors as immersed alpha-counters. 
Kozlov, S.F.; Konorova, E.A.; Krapivin, M.I.; Nadein, V.A.; 
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Yudina, V.G. (Lebedev Inst. of Physics, Moscow). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 242-243(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Characteristics of diamond detectors are investigated, their 
sensitive area being in intimate contact with alpha-ray radioactive 
solutions. It is shown that the diamond detectors provide linear 
response and high stability of their properties and can be used as 
immersed alpha-ray counters. 


49540 Response of anthracene to low energy electrons. Prunty, 
S.L.; Delaney, C.F.G.; Walton, D.S. (Univ. of Dublin). JEEE Trans. 
Nucl. Sci.; NS.24. No. 1, 248-249(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The design and operation of a time of flight spectrometer for 
the production of slow electrons with well defined energies is 
described. The maa is used to determine the mse of an 
anthracene scintillator to low energy electrons, particular attention 
being paid to the region below 100 eV. 


49541 Sub-nanosecond plastic scintillator time response studies 
using laser produced x-ray pulsed excitation. Tirsell, K.G. (Univ. of 
California, Livermore); Tripp, G.R.; Lent, E.M.; Lerche, R.A.; 
Cheng, J.C.; Hocker, L.; Lyons, P.B. JEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 250-254(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The light emission time response of quenched NE111 plastic 
scintillators has been measured using a streak camera (20 ps resolu- 
tion) and 100 to 180 iy 1.06 ym, laser-produced, pulsed, low energy 
x-ray excitation. Each light output pulse was obtained by deconvolu- 
tion from the film data using the x-ray temporal response measured 
with an x-ray sensitive streak camera (10 ps resolution). Time 
response parameters are presented for benzophenone and acetophe- 
none, — agents which most effectively reduce the decay 
time of the singlet component. Full width-half-maximums less than 
or equal to 260 ps were observed for NE111 samples quenched with 

reater than or equal to 2 percent benzophenone. Results are given 
or unquenched samples consisting of different concentrations of 
butyl-PBD in PVT and for the phosphor ZnO doped with Ga. 


49542 Position-sensitive semiconductor detector for gamma rays. 


Kurz, R.; Protic, D.; Reinartz, R.; Riepe, G. (Zentrallabor fuer 
Elektronik, Juelich, Ger.). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 
255-259(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A novel position sensitive semiconductor detector is de- 
scribed using a capacitive coupling method for position sensing. 
Spatial resolution of 1 mm and energy resolution of 4.2 keV FWHM 
was achieved (for 137 Cs radiation). The detector is easy to manu- 
facture as compared to conventional position-sensitive detectors. 
Large area two-dimensional detectors can be made for use as imag- 
ing devices. 


49543 X-ray luminescence of mercuric iodide nuclear detectors. 
Pinsky, E.; Halperin, A.; Beinglass, I.; Schieber, M. (Hebrew Univ., 
Jerusalem). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 260-263(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The luminescence of Hgle crystals excited by x-rays has been 
measured over the temperature range 9 to 350°K. The emission 
spectrum was found to consist of 3 main band groups: at 5320, 5600 
and a group of wide bands covering the range §00 to 8000 A. Each 
group showed considerable substructure particularly at low tempera- 
tures. Thermal ionization energies, shifts of the band peaks with 
temperature and some other characteristics of the various emission 
bands were measured. The samples were also examined as x-ray 
detectors. Results are discussed including ible correlation be- 
tween the nature of the luminescence and the properties of the 
crystals as x-ray detectors. 


49544 Optical multiplexing of scintillation detector arrays. Kime, 
M.B. (Simulation Physics, Inc., Burlington, MA). JEEE Trans. Nucl. 
Sci.; NS-24: No. 1, 276-282(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A technique for optically coupling an array of many scintilla- 
tor detector crystals to a few photomultiplier tubes and electronical- 
ly de-multiplexing the individual crystal count rates has been investi- 
gated. System constraints and problems are explored. Optical and 
electrical circuit elements are delineated. Performance c teris- 
tics are reported. 


49545 Recent developments in parallel-gridl, gas-scintillation pro- 
portional counters. Anderson, D.F.; Ku, W.; Mitchell, D.D.; Novick, 
R.; Wolff, R.S. (Columbia Univ., NY). JEEE Trans. Nucl. Sci.; NS- 
24: No. 1, 283-286(Feb 1977). 
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From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). ee 

The problems of developing large-area, gas-scintillation pro- 
portional counters with high resolution are considered. It is found 
that simple large-area, parallel-grid proportional counters suffer 
from a variation in gain over the counter window. Some success has 
been achieved in overcoming this problem by focusing the charge 
cloud as it drifts into the multiplication region. Measurements are 
reported for various mixtures of argon and xenon as well as pure 
xenon. 


49546 Electronic discrimination of the effective thickness of pro- 
portional counters. Borkowski, C.J.; Kopp, M.K. (Oak Ridge Nation- 
al Lab., TN). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 287-292(Feb 
1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). an 

We developed and tested a new method of electronic discrim- 
ination of the effective thickness of proportional counters and 
plied this method in a eyes counter camera to adjust its 
effective aperture, i.e., the combination of counter efficiency and 
spatial resolution without c ing the pinhole aperture, the colli- 
mator, or the distance between the subject and camera. The discrimi- 
nator virtually divides the thickness of the electron drift volume of 
the camera into two regions and separates the photons detected in 
each region. Thus, two sets of data are acquired and displayed 
simultaneously during an exposure: one with good spatial resolution 
(less than 2 mm fwhm) using photons detected in the drift volume 
close to the cntrance window, and one with high detection efficien- 
cy (greater than 50 percent for 60-keV photons) but rer resolu- 
tion (approximately 5 mm fwhm) using all detected photons. Simul- 
taneous acquisition of two sets of data with different apertures 
reduces the exposure time in applications, such as nuclear medicine, 
where a sequence of images often is required to select the optimum 
aperture for different portions of radioisotope distribution images. 


49547 Fast low-noise charge preamplifier. Karlovac, N.; May- 
hugh, T.L. (ORTEC Inc., Oak Ridge, TN). JEEE Trans. Nucl. Sci.; 
NS-24: No. 1, 327-334(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A wideband low-noise charge preamplifier was designed for 
energy and time spectroscopy with silicon surface barrier detectors. 
With a 0 pF detector capacitance the rise time is less than 4 ns, and 
the noise is 1.4 keV at 2 ys. With a 1000 pF detector capacitance the 
rise time is 19 ns, and the noise is 15.9 keV. FWHM time resolution 
values as low as 90 ps for 1 MeV signals are possible. A detailed 
investigation of factors affecting transient response is given. Root 
locus techniques are used to study loop transient response, and the 
problems with cable connection at the input are considered using 
transmission line theory. 


49548 Experimental characterization of the timing properties of a 


detector-preamplifier system for charged particle detectors using a 
laser pulser. Paulus, T.J.; McKnight, R.D.; Mayhugh, T.L. (ORTEC 
Inc., Oak Ridge, TN). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 335- 
338(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The timing resolution performance of a commercially avail- 
able preamplifier for use with charged particle detectors has been 
measured. The excitation source was a laser diode pulser with a 
characteristic wavelength of 904 nm and a 1.8 ns pulse width 
FWHM. A wide variety of detectors ranging in capacitance from 27 
pF to 750 pF were used in this study. The changes in timing 
resolution resulting from changes in the laser light intensity and 
changes in detector capacitance are described. 


49549 Hybrid pulse pile-up rejection system as applied to Ruther- 
ford backscattering. Boie, R.A.; Wildnauer, K.R. (Bell Labs., Murray 
Hill, NJ). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 339-347(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The problems of pulse on pulse pile-up and noise limited pile- 
up rejectors are considered in detail for Rutherford backscattering 
spectra. The forms of these spectra allow the distortions from pile-up 
and the residual pile-up after rejection to be understood via a simple 
model. Exten calculations allow us to predict the effects quite 
accurately. A new pile-up rejection system is described. The “linear” 
rejection method is —_ mented with peak stretchers and advanta- 
geously combined with an event counting rejector to provide a 
versatile high performance system. 


49550 Scintillating imaging proportional counter as x-ray to light 
image converter. Gorenstein, P.; Topka, K. (Harvard Coll. Observa- 
tory, Cambridge, MA). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 511- 
514(Feb 1977). 
rom 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 





OCT. 31, 1977 


A xenon detector has been constructed which converts soft 
X-rays to UV photons while preserving the spatial position of the X- 
rays in two dimensions. More than 50 UV photons are collected in 
the image for each 5.9 keV X-ray. The spatial resolution of the 
present system is 0.5mm for integrated flux measurements and would 
probably be better for single photon counting. The detector can be 
made in a large area format without loss of resolution. In principle 
the system can image the very high X- -ray fluxes which are required 
in certain applications with preservation of linearity in the image. 


49551 Gas-filled channel converter for fast coincidence cameras. 
Neumann, M.J. (Univ. of Chicago). JEEE Trans. Nucl. Sci.; NS-24: 
No. 1, a 520(Feb 1977). 

‘om 23. nuclear science symposium; New Orleans, LA, 
USA (o Oct 1976). 

The construction of a mosaic of very small proportional 
counters consisting of high-atomic-number cathodes with conven- 
tional thin axial wire anodes was previously proposed for improve- 
ment of the time resolution and data rate of multiwire positron 
cameras and similar devices which are useful in medical diagnosis. It 
is shown that the physical construction and electrical connections of 
the mosaic described are simpler than anticipated, and that manufac- 
at prospects compare favorably with those for multiwire cham- 

rs. 


49552 Performance and evaluation of the circular ring transverse 
axial positron camera (CRTAPC). Cho, Z.H. (Univ. of California, 
Los Angeles); Cohen, M.B.; Singh, M.; Eriksson, L.; Chan, J.; 
MacDonald, N.; Spolter, L. JEEE Trans. Nucl. Sci.; NS-24: No. 1, 
532-543(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Transverse axial positron annihilation coincidence detection 
tomography with a stationary circular ring i camera system is 
described. A prototype constructed with 64 Nal(TI) crystal system 
has the capability of recording 736 - 1312 simultaneous coincidence 
pairs and is able to perform certain dynamic function studies. 


49553 High resolution computed tomography of positron emit- 
ters. Derenzo, S.E.; Budinger, T.F.; Cahoon, J.L.; Huesman, R.H.; 
Jackson, H.G. (Univ. of California, Berkeley). JEEE Trans. Nucl. 
Sci.; NS-24: No. 1, 544-558(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 
High resolution computed transaxial tomography has been 
rformed on phantoms containing positron-emitting isotopes. The 
imaging system consisted of two opposing groups of eight NalI(T1) 
crystals 8 mm x 30 mm x 50 mm deep and the phantoms were 
rotated to measure coincident events along 8960 projection integrals 
as they would be measured by a 280 crystal ring system now under 
construction. The spatial resolution in the reconstructed images is 
7.5 mm FWHM at the center of the ring and approximately 11 mm 
FWHM at a radius of 10 cm. Measurements of imaging and back- 
— rates under various operating conditions are presented. 
on these measurements, the full 280 crystal system will image 


10,000 events -~ sec with 400 Ci in a section 1 cm thick and 20 cm 


in diameter. It is shown that 1.5 million events are sufficient to 
reliably image 3.5 mm hot spots with 14 mm center-to-center spacing 
and isolated 9 mm diameter cold spots in phantoms 15-20 cm in 
diameter. 


49554 Time modulated apertures for tomography in nuclear medi- 
cine. Rosenfeld, D.; Macovski, A. (Stanford Univ., CA). JEEE 
Trans. ome Sci.; NS-24: No. 1, 570-576(Feb 1977). 

m 23. nuclear science symposium; New Orleans, LA, 
USA (oe Oct 1976). 

Techniques for overcoming the shortcomings inherent in 
known methods for imaging three-dimensional y-ray sources as 
encountered in nuclear medicine are presented. Conventional pin- 
hole and collimator cameras have low efficiency and do not — 
depth information. Coded aperture systems have high photon coll 
tion efficiencies, but their noise performance is worse than that of 
conventional apertures for sources of interest. Multiple view sys- 
tems, with either cone beam or transverse axial geometries, have low 
efficiencies. A general theory for increasing the efficiency of such 
multiple view systems is presented. Source dependent time-modulat- 
ed apertures are used. In other words, a particular modulating 
function is chosen according to the characteristics of the source 
being imaged. A statistically optimal demodulating method is used. 
The final image is that of a chosen source plane, without the out-of- 
focus background produced by other imaging methods. 


49555 Application of a ring pseudorandom aperture for transverse 
section tomography. Knoll, G.F.; Williams, J.J. (Univ. of Michigan, 
Ann Arbor). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 581-586(Feb 
1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 
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Tomographic images of gamma ray sources have been ob- 
tained by the use of a one-dimensional pseudorandom aperture and 
computerized digital reconstruction. The binary code is laid out on 
the surface of a cylinder. The source to be imaged must be located 
within the cylinder and detectors are a ies outside and facing 
inward.The length of the code is matched to the cylinder circumfer- 
ence so that its rotation provides a complete pseudorandom time 
modulation for each source-detector combination. Counts from each 
detector are separately stored as a function of the rotation phase 
angle. Su uent correlation computations give the reconstructed 
source intensity along any angle within the fan for each detector. 
Experimentally measured variances confirm the predictions of a 
theoretical analysis of the statistics of pseudorandom imaging | en 
elsewhere. We have used only three detectors to date, but the 
scheme will easily accommodate a complete detector ring to maxi- 
mize the photon counting efficiency and permit a full tomographic 
reconstruction of the section. 


49556 Scintillation counter method for determining dose rates in 
mixed beta- and gamma-ray fields. Hajnal, F.; McLa in, J.E. 
(Energy Research and Development Administration, New York). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 596-598(Feb <3 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A plastic scintillation detector survey system is being devel- 
oped to measure surface and depth dose rates from occupational 
exposure to mixed beta-gamma radiation fields. The maximum 
energy of the beta emitters present also will be determined using a 
new “electronic” version of the absorption method originally devel- 
oped by Harley and Hallden for sample purity analysis. 


49557 Liquid effluent beta monitor. Swanston, E.; Jefford, J.D.; 
Kroll, R.; Malm, H.L. (Aptec Engineering Ltd., Downsview, Ont.). 
IEEE ae Nucl. Sci.; NS-24: No. i, 629-634(Feb 1977). 
om 23. nuclear science symposium; New Orleans, LA, 

USA C0" Oct 1976). 

To measure and monitor the radioactivity of both pure beta 
and mixed gamma and beta emitting isotopes down to the maximum 

itted concentrations in liquids, a beta monitor was 
ror on large area, thin window geiger-mueller tubes, and a digital 
ratemeter the minimum detectable concentration of *Sr—®Y in 
water was less than 1 pCi/ml with the monitor. Window effects, 
— time, statistical accuracy, decontamination and alarms are 
iscussed. 


49558 Versatile By survey meter with numerical display. Jones, 

A.R. (Atomic Energy of Canada Ltd., Chalk ae Ont.). JEEE 
Trans. — Sci.; NS-24: No. 1, 635-638(Feb 197 

From 23. nuclear science symposium; Jew Orleans, LA, 

beta and 


USA (20 Oct 1976). 
A survey meter using GM counters, for meas 

gamma dose rates up to 100 rad/h (1 Gy/h/ is described. survey 
meter also gives audible and visible warning at a preselected gamma 
dose between 0.1 and 0.7 rad (1 to 7 mGy) and indicates dose rate 
using sound pulses with repetition rate sommeuniedl to gamma dose 
rate. Three gamma and one beta dose rate ranges are displayed with 
a 3 digit = meter and the range employed is indicated by the 
position of the decimal point. The panel meter is driven by a count 
rate circuit with varying response time to automatically maintain 
constant precision over the dose scale. 


49559 Microprocessor-assisted calibration for a remote working 
level monitor. McDowell, W.P.; Keefe, D.J.; Groer, P.G.; Witek, 
R.T. (Argonne rage Lab., IL). IEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 639-644(Feb 1977). 
From 23. Fh science symposium; New Orleans, LA, 
USA = Oct 1976). 
A method is described for calibrating a Remote Working 
Level Monitor, an instrument which measures Working Level and 
Rn-daughter concentrations in the atmosphere. The method makes 
use of a microprocessor to calculate beta efficiencies for RaB and 
RaC from the counts accumulated in the RaA, Ra(B + C) and RaC’ 
channels of the instrument. Both the alpha spectroscopic and total- 
alpha methods are used to determine the Rn-daughter concentra- 
tions. These methods require the processor to solve systems of linear 
equations with several unknowns. No assumptions about Rn-daugh- 
ter equilibrium are made. 


49560 Calculated and measured efficiency of a man-portable *He 
neutron detector. O'Dell, A.A. (Univ. of California, Livermore). 
Contract W-7405-ENG-48. IEEE Trans. Nucl. Sci.; NS-24: No. 1, 
645- “— 1977). 
om 23. nuclear science symposium; New Orleans, LA, 
USA (0: Oct 1976). 
We have constructed a small man-portable neutron detector 
using 18 *He proportional counters arranged in three layers within a 
polyethylene moderator. Each counter is 25 mm in diameter by 340 
mm long (sensitive length) and is filled with highly-purified sHe toa 
pressure of 400 kPa (4 atm). Efficiency measurements were made 
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ing a **Cf neutron source. Detailed calculations of the detector 
efficiency were done using the TART Monte Carlo transport code. 
Calculations and measurements were compared for several source/ 
detector configurations. 


49561 Detector system for low-energy light heavy-ions. Sundg- 
vist, B.; Ber, en, H.; Flodkvist, K.H.; Johansson, A.; Koersner, I. 
(Tandem Accelerator Lab., Uppsala). JEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 652-656(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A detector system for low-energy light heavy-ions has been 
by ry and tested. It consisted of a time-of-flight spectrometer and 
a AE-E telescope. The amount of material in front of the AE and E 
detectors, i e two time-of-flight detectors and the entrance window 
for the AE ionization chamber, was only about 40 g/cm’. This fact 
in combination with good energy and time resolution made it possi- 
ble to achieve complete identification of ions with A less than 
approximately 30 and Z less than approximately 15. Of particular 
interest is that this performance was reached down to low energies, 
E/A greater than or equal to 0.3 MeV/nucleon. 


49562 Fast-neutron detector for use as a criticality monitor. 
Friesen, R.D. (Univ. of California, Livermore). Contract W-7405- 
ENG-48. JEEE Trans. Nucl. Sci.; NS-24: No. 1, 657-658(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

To increase the reliability of the criticality monitoring system 
in a diagnostic chemistry area and to reduce the number of false 
alarms, a new monitoring system was built using a fast-neutron 
detector. This paper outlines the design requirements, describes the 
system as it was bui!t, and reports on the results of several months of 
operation. The new monitor has proven much more useful than the 
gamma-detector system it replaced. 


49563 HEAO: a scanning modulation collimator instrument. 
Roy, A.; Ballas, J.; Jagoda, N.; McKinnon, P.; Ramsey, A.; Wester, 
E. (American Science and Engineering, Inc., Cambridge, MA). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 804-809(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The Scanning Modulation Collimator X-ray instrument for 
the HEAO.-A satellite was designed to measure celestial radiation in 
the range between 1 and 15 keV and to resolve, and correlate, the 
position of X-ray sources with visible light sources on the celestial 
sphere to within 5 arc seconds. The positional accuracy is made 
possible by mechanical collimation of the X-ray sources viewed by 
the instrument. High sensitivity is provided from two systems each 
containing four gas filled proportional counters followed by pream- 
plification, signal summing, pulse height analysis, pulse shape dis- 
crimination, X-ray event accumulators and telemetry processing 
electronics. 


49564 Recent progress in the development of a gas scintillation 
proportional counter for x-ray astronomy. Andresen, R.D. 
Space Research and Tech. Centre, Noordwijk, Netherlands); Lei- 
mann, E.A.; Peacock, A.; Taylor, B.G.; Brownlie, G.; Sanford, P. 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 810-816(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

In X-ray astronomy there is a need for a large-area satellite- 
borne detector, which has a significantly better energy resolution 
than the classical proportional counter, in order to observe detailed 
X-ray spectral features in a variety of astrophysical objects. A gas 
scintillation proportional counter, (GSPC), seems to fulfill these 
requirements. Results are presented demonstrating: (a) an ener; 
resolution of 8.35 percent HM) at 6 keV, (b) the ability of 4 
GSPC to reject more than 90 percent of the backgro’ events 
normally falling within a selected energy window. In addition results 
are - ted on the optimization of the working parameters of the 
GSPC, and on the development of a large area detector. 


49565 Radiographic camera simulator. Keith, J.A. (to Raytheon 
Co.). US Patent 4,012,850. 22 May 1977. Filed date 14 Jul 1975. 8p. 

A simulator of a — camera providing signals repre- 
senting the magnitude of radiant energy incident upon the camera 
and the location of the radiant energy relative to the camera is 
described. The simulator is com of electrical circuits which 
simulate the repetition frequency as a function of the amplitude of 
radioactive events and provide a series of amplitude modulated 
pulses having a distribution of amplitudes according to the frequency 
of occurrence of the amplitudes. A circuit —— randomly 
occurring values of location coordinates produces X Y location 
signals. 8 claims, 8 figures. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 49556, 50009 
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49566 (AD-A—037591) Field reader for a combined neutron/ 
gamma thermoluminescent dosimeter. Technical note. McGowan, S. 
(Defence Research Establishment, Ottawa, Ontario (Canada)). Feb 
1977. 38p. (DREO-TN—76-30). NTIS, PC A03/MF AO1. 

Abstract in French. 

An experimental model of a field reader to be used to inter- 
pret a combined neutron/gamma thermoluminescent dosimeter for 
military personnel has been designed and constructed. This instru- 
ment can operate from the 24-V battery of a military vehicle and can 
read dose to personnel in the range of 1 to 1000 rads. Satisfactory 
operation has been demonstrated and it has been shown no serious 
limitations on the accuracy of the dosimetry measurements are 
introduced by the reader. 


49567 (BNWL—2159) Test of the performance of personnel 
dosimeters. Nichols, L.L. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Apr 1977. Contract EY-76-C-06-1830. 42p. 
Dep. NTIS, PC A03/MF AOl1. 

In view of the evolution of personnel dosimeters and the 
variety of performance standards existing today, the Nuclear Regu- 
latory Commission (NRC) recently became interested in amending 
its regulations to require that personnel dosimeters used by its 
licensees meet specified levels of accuracy that would be verified by 
independent testing. The amendment being considered by NRC 
— a be — by the Energy Researh and Development 
Administration (ERDA), and BRH would encourage individual 
states to follow suit. In 1976, therefore, NRC asked Battelle-North- 
west to conduct a study to compare and evaluate the four existing 
performance standards, using the data that had been collected ac- 
cording to the ANSI Standard’s guidelines in 1974. Based on the 
evaluation of the four standards, it was hoped that additional conclu- 
sions could be drawn about the current level of Se . 
nel dosimeters and processing services. The test s used 
include two designed for application to film dosimeters (the ANSI 
and NSF-16 Standards), one designed for thermoluminescense dosi- 
meters (the TLD Standard), and one that can be applied to personnel 
dosimetry performance (the HPSSC Standard). Results of the study 
are presented. (WHK) 


49568 (COO—1105-236) Response of thermocurrent do- 
simeters to fast neutrons. Pearson, D.W.; Moran, P.R. (Wisconsin 
Univ., Madison (USA)). 1975. Contract EY-76-S-02-1105. 22p. Dep. 
NTIS, PC A02/MF AO1. 

The res of sapphire (AlOs3) thermocurrent (TC) dosi- 
meters to 14 MeV neutrons is about 10% of the response to cesium 
gamma rays on an equivalent tissue rad basis. The addition of proton 
radiator covers of methyl methacrylate increases this to 
about 15%. The magnitude of the thermocurrent peak at 260° 
3) allows measurement of gamma ray exposures of 10 mR with a 
signal to noise ratio of about unity. 


49569 (COO—1105-239) TL response of single crystal TLD-100 
to 70 eV: 5 keV electrons and comparison with TSEE glow curves. 
Lasky, J.B.; Moran, P.R. (Wisconsin Univ., Madison (USA)). 1976. 
Contract EY-76-S-02-1105. 18p. Dep. NTIS, PC A02/MF AO1. 

A "TL effective” energy-range relationship was found which 
agrees with the universal curve above 2 keV but becomes nearly 
constant at about 300°A for energies between 1 keV and 100 eV. 
The glow curve obtained from single crystal TLD-100, after 
irradiation with 70 eV to 30 keV electrons, is essentially the same as 
that obtained after irradiation with cesium ‘y-rays, (i.e. TL emitted 
from bulk of sample) as long as (1) the dose is well below saturation 
and (2) irradiations are performed on freshly cleaved crystals or 
vacuum annealed crystals. This result shows that there is no intrinsic 
difference between TL traps near the surface and in the bulk. 
Irradiation with electron energies less than 1 keV results in the TL 
signal being emitted from same region from which TSEE 
electrons are emitted. The usual TSEE glow curve, found by other 
investigators, is different from the TL | ng curve obtained from 
vacuum annealed crystals. However, if TL sample is given the 
same "standard ing” as is customary in TSEE experiments, the 
TL glow curve ined after irradiation with low energy electrons 
is altered and there is then good agreement between this TL glow 
curve and the TSEE curve found by others. This altered glow curve 
is a result of hydroxyl ions which diffuse into the sample during 
a The TL efficiency was comparable to cesium y-rays for 
30-5 keV electrons, decreased rapidly between 5 and 1 keV and 
remained constant at about 20% of the efficiency of cesium y-rays 
below 1 keV. Half of this decrease in efficiency can be attributed to 
the higher LET of low energy electrons. The cause for the remain- 
ing decrease is not known but it may have its origin in the same 
mechanism proposed to account for the large range of low energy 


49570 (COO— 1105-240) 
1976. Pearson, D.W.; Moran, P.R 


summary for the years 1973— 
. (Wisconsin Univ., Madison 
(USA). 1976. Contract EY-76-S-02-1105. 3p. Dep. NTIS, PC A02/ 
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Research on new techniques for fast neutron dosimetry is 
briefly described. Dosimetry methods studied include activation 
detectors, thermoluminescent dosimeters, and thermocurrent dosi- 
meters. (WHK) 


49571 (LA-UR—77-515) Fast-response cryogenic calorimeter 
containing a 52-KG radiation absorber. Bendt, P.J.; Yarnell, J.L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. "Contract W-7405- 
ENG-36. 11p. (CONF- 770801—2). Dep. NTIS, PC A02/MF AOl. 
From Cryogenic eering conference; Boulder, Colorado, 
United States Off aon SA) (2 Aug 1977). 
An isothermal liquid helium boiloff calorimeter containing a 
— copper radiation absorber, and having a time constant < Ism 
uilt to measure fission product beta and gamma radiation from 
60-mg **U foils irradiated in a nuclear reactor. The short 
time was achieved by the large reduction in heat capacity of solids at 
4°K, and by nearly isothermal operation. Though the initial power 
level was ~3 W, the maximum thermal energy storage was ~1 
joule. The Al clad foils were transported in ~1 s, and cooled to 
liquid helium temperature in ~3 s. Boil-off helium gas was warmed 
to room temperature in a controlled manner, and measured with a 
hot-film anemometer flowmeter, which was calibrated by com 
son with a dry-test volume flowmeter, and by electric heating o the 
radiation absorber. The correction for gamma leakage from the 
absorber was less than or equal to 3%, and the correction at short 
cooling times for sample cooldown, 2.24-m activity of the Al clad- 
ding, and system response time, amounted to 3.4% at 10 s. The 
overall accuracy (1 sigma) of the radiation measurements is less than 
or — > 2%, except at the shortest cooling time (10 s), where it 
rises to 4%. 


49572 SS Energy yor ge measurements of 
remmeters and albedo neutron dosimeters at neutron energies of 
Gernal. ant telnet and 5.67 MeV. Hankins, D.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 5 Jan 1977. 
Contract W-7405-ENG-48. 5p. (CONF-770409—2). Dep. NTIS, PC 
A02/MF AOl. 
From 4. congress of the International Radiation Protection 
Agung Dam. France (24 Apr 1977). 
instruments tested included a 9-inch sphere Portable 
Neutron Rem Counter Model PNR-4 manufactured by Eberline 
Instrumen’ Corporation, Santa Fe, N.M.; an Andersson-Braum type 
Remmeter; and Hankins-type albedo neutron dosimeters composed 
of cadmium-enclosed TLDs. The standard neutron source at the 
NBS reactor was used. The observed and calculated response curves 
are presented and discussed. (WHK) 


49573 Improved silicon microcalorimeter dosimetry system for 
transient radiation effects testing. Lynch, J.W. (Boeing Aeros; 
~ eae IEEE Trans. Nucl. Sci.; NS-23: No. 6, 2041-2! 


From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

’A silicon calorimeter dosimetry system is described which is 
capable of the accurate measurement of radiation doses as low as 10 
rads(Si) from a single radiation pulse. This system offers a significant 
advantage over TLD systems in that it measures deposited dose in a 
material of interest by directly measuring the temperature rise in- 
duced by the radiation rather than indirectly via measuring energy 
deposition in an cr TLD material. The system utilizes a thin 
film thermistor to detect the radiation induced temperature rise in a 
small block of — Because the system uses a commercially 
available instru.. "tation amplifier and silicon backed thermistor, it 
can be readily constructed with available materials. 


49574 Gamma dosimetry by the microplasma phenomenon. 
Olesen, H.L. (GTE Sylvania, ESG, Eastern Divison, Needham 
ism. MA). JEEE Trans. Nucl. Sei; NS-24: No. 1, 109-116(Feb 


From 23. nuclear science symposium; New Orleans, LA, 


USA (20 Oct 2 ee 
The fe ty of employing commercially available, micro- 
wave P—N avalanche diodes as radiation dosimeters was 
investigated. The detection meted used to determine the magnitude 
of the radiation dose consisted of measuring the microplasma pulse 
count-rate before and after the irradiation. The feasibility of this 
roach was established. The technique that was determined as 
suitable for this p consists of recording the peak on the pulse 
count-rate versus diode noise voltage curve. This count-rate peak 
was found to vary linearly with the gamma radiation dose between 
two dose limits, both of which are determined from the physical 
characteristics of the diode used. Three types of microwave diodes 
were used, and criteria were develo 1 for selecting the most 
efficient microwave diode size for the radiation dose range of 
interest. In the course of the inteadien it was also shown that the 
defect center introduction rate was dependent upon the physical size 
erry Sear Sag: gene ap nde | defy sa sno tga a 
used in this study. The specific diodes had a junction area range 
of from 0.6 x 10°‘ to 7 x 10-* cm* By introducing the diode size as a 
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variable in the data equation it was possible to obtain a 
reasonable correlation with silicon radiation damage data from the 
period 1963 to 1967. The size of the microplasma in the avalanche 
ctimate ws found fo coreate well with experimental data from the 
estimate was found to correlate well with experimental data 
mid-1960’s. The dose enhancement, which occurs across 

of different atomic number materials, such as Silicon/Gold 
reconfirmed during this study. region was estimated from the data of 
this investigation and the estimate was found to correlate well with 
experimental 


49575 Diamond dosimeter for x-ray and y-radiation. Kozlov, 
S.F.; Konorova, E.A.; a Y.A,; Salikov, Y.A.; Redko, New 
Grinberg, V.R,; Meilman, M Inst. of Ph 

IEEE Trans. Nucl. Sci.; NSA 


F 
USA (20 Oct 1976). 
mith a view to finding out the possibilies oft appatin 
ated with a view to out oe ties Oo} 
for x-ray and ‘y-radiation dosimetry in medical results 
of this investigation are described. The design of a Sbocuiaien 
diamond dosimeter is shown. It a uniform energy depen- 


possesses a 
dence and threshold sensitivity of 14R/s to the dose rate. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 47715, 47830 


49576 High-resolution spectroscopy with high- 
purity germanium detectors in the intermediate energy range. Protic, 
D.; Riepe, G. (Institut fuer a Juelich, Ger.). IEEE Trans. 
Nucl. Sci,; NS-24: No. 1, 64-67(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Planar detectors to be used for charged particle ey 
were prepared from high-purity germanium, p* -contacts being made 
by boron implantation, n* -contacts by ei a ee implanta- 
tion or lithium ne The dead layers of the implanted contacts 
were about 0.2 Resolution figures for alphas of 155 MeV, 
scattered under TETA/sub LAB/ = 15° are given and discussed 
for a diode of 9 mm depletion depth, and for a stack of two diodes 
each of them having a thickness of 3 mm. The values (com 
the contributions from target, kinematics and electronics 
range between 43 keV (fwhm) and 60 keV (fwhm) corresponding to 
AE/E figures between 2.7 and 3.9 x 10™* 


49577 Characteristics of large intrinsic germanium detectors op- 
erated at elevated Nakano, G.H.; Sim; D.A.; 
Imhof, W.L. (Lockheed Palo Alto Research Lab., CA). EEE Trans. 
Nucl. Sci.; NS-24: No. 1, 68-72(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The operational characteristics of two large (25 and 75 cm*, 
coaxial) intrinsic germanium detectors have been investigated as a 
function of temperature in order to establish definitive base lines and 
design criteria for satellite-borne spectrometer systems. The selection 
of a cooling system and the oS ccmees of the design are critically 
dependent upon the acceptable 


we have studied the temperature 

such as the energy resolution, pulse 

data, although based on pray ee: eaten ote 

of operating large intrinsic detectors at temperatures 

higher than that observed for Ge(Li) detectors of pent oe size. 


49578 ep ee ee i ee 


detector. Sakai, E.; Kata- 
gin, M. Capen Atom ony Resnesth I Inst., Tbaraki). IEEE Trans. 
ucl. = 'S-24: No. nT (Feb 1977). 
From 23. aes science symposium; New Orleans, LA, 
USA (20 Oct 1976). 
The source position effect on peak center pulse height has 
been investigated on a 67 cm* closed-end coaxial hyper-pure germa- 
nium gamma-ray spectrometer. When a Na-22 source was moved on 
the axis of the detector, the center of 1274 keV gamma- 
rays started to decrease at 20 cm and a 44 eV lower pulse height was 
observed at 1.5 om in front of the detector. The peak center energy 
did not c e for — = Na-22 source on a line (B) drawn 
through the to the axis. The peak 
center energies observed for the source postions on the ax Were 
lower that those observed on the line B, and the difference at 100 cm 
distance was 15 eV. This is similar to that observed in a 
73.2 cm® closed-end Ge(Li) detector reported by K. Shi- 
Tama, et af GAERIM 6497 (March 1976). The thaping tane of the 
main amplifier was 2 psec. The amount of the decrease in the pulse 
a ae distance became smaller as the 
time of the amplifier increased; the decrease was 178, 44, 24, 
10 eV for the shaping time of 1, 2, 4, and 8 psec, respectively. 
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The risetimes of the pulses were found to on the source 
position; the average risetime increased from 108 nsec to 126 nsec 
when the source moved from 30 cm to 1.5 cm in front of the 
detector. It is concluded that the risetime on the source 
position is one of the origins which it in the pulse height 
dependence on the source position. 

49579. Peak search and analysis of 
low statistics. 


Washington, 
ee 
rom 23. nuclear science symposium; New Orleans, LA, 
USA (20 Out 1976). 

A study has been made of the efficiency of various techniques 
for use in the analysis of peaks in gamma spectra with very poor 
Statistics. A comparison was made of the efficacy of variously 
shaped transforms used for smoothing and of four different zero-area 
transforms when used to search for very weak . Results are 


ven for com: re a ne & 6 peak on a flat 
Becker kerond wih rad gadete of pode <i aap's tow 
accurate ysis for ition 0} wii ly a few 
counts waa Reeth Fmt yg ty ape 
a sa ~ jie fit. A simple technique is given for correcting this 
difficulty 


49580 Resolution power of semiconductor detectors using impact 
ionization. Eremin, V.K.; Strokan, N.B.; Tisniek, N.I. (Ioffe Inst. of 
Physics and Tech., Leningrad). IEEE Trans. Nucl. Sci.; NS-24: No. 
1, Ba LnFed 1977). 

rom 23. nuclear science symposium; New Orleans, LA, 
USA (0 Oe Oct 1976). 

The possibility of an impact ionization is analyzed to use for 
signal amplification in radiation detectors. The main attention is 
given to a resolution power of detectors. As compared with gas 

detectors, there are two additional sources of fluctu- 
ations. The first is the nonmonopolar character of ionization due to 
holes participation. The second is the electric field distribution 
nonuniformity causing by impurity concentration relief. The fluctu- 
ation values have been calculated and it has been determined the 
energy region in which the use of impact ionization is reasonable at 
solving the spectroscopy problems. 


49581 Performance of large, modularized Nal(Tl) detectors. 
Ford, R.L.; Beron, B.L.; Carrington, R.L.; Hofstadter, R.; H 
E.B.; Kirkbride, G.1; O'Neill, L.H.; Sim + (Stanford niv., 
CA). IEEE Trans. Nucl. Sci; NS-24: ‘® § 264 269Feb 1977). 

From 23. nuclear science ania New Orleans, LA, 
USA (20 Oct 1976). 

The p of — arrays made up of Nal(T1) Ag a 
cin modules deep and — section and 
development of a : Monte Carlo rh of general use in the 
such detectors are described. The use of modularized Nal(T1 
cas to the aply 6 0 acer GGucmeeseagyy of yauge tn Ugh chaae 
physics is outlined. 


gamma-ray spectra with very 
Phillips, G.W.; Marlow, K.W. (Naval Research Lab., 
DC). IEEE Trans. Nucl. Sci; NS-24: No. 1, 154- 


49582 pee > Gp Cote devices, Baertsch, 
R.D. (General Electric Schenectady, NY). JEEE Trans. Nucl. 
Sci.; — No. 1, 312- socked 1977). 
rom 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 
a sampled-data transversal filters can be realized 
er devices. Low pass, ane wees atte 
filters have been fabricated using thie tec logy. In addition these 
transversal filters can be used to obtain the discrete Fourier trans- 
hirp Z algorithm. The state of the art in charge 
ae ene Saas. Applications of these filters to 
w pass filtering, matc tering spectrum analysis is de- 
scribed. nay Sane On peeing 
um filter for nuclear radiation The design of a 
‘ge transfer transversal filter for the pulse obtained from 
files tguatiesandinieienaads ts ribed. 


49583 Excess noise in selected field-effect transistors. Llacer, J.; 
Meier, D.F. (Univ. of California, Berkeley). JEEE Trans. Nucl. Sci.; 

NS-24: _ 1, 317-326(Feb 1977). 
rom 23. nuclear science symposium; New Orleans, LA, 

USA (20 Get 1976), 

The origin of excess noise in high-quality FETs is investigat- 
Se ae It is found that, for use in opto-feedback 
ystems, generation-recombination noise through deep traps is im- 
Gastant, i is chown thet best inltiel chasncterlontion of wanditors Sor 
ous ene oan Se Gens & 0 queunted guts cnible a 
tion energy o principal traps or g-r noise is 
and tentative identification at ng ea impurities or 
defects is made. It is also shown that the basic low temperature limit 
So ae Seeates S a0 Oy cae ity carrier freeze out at chip 
temperatures well above 100K and that boron nitride mounts at 
temperatures above 77K can contribute 10 to 15 eV of 1/f noise. 
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49584 Non-dispersi spectrometer precision 
uillon, ~ 4 Friant, A.; Libs, iy G. (CEACCEN, 
, 348-352(Feb 


From 23. nuclear science symposium; New Orleans, LA, 
USA o Oct 1976). 

a system coupled with high resolution Si(Li) detec- 
tor ait optoelectronic pulsed feedback og yt is described. It 
includes main amplifier, very efficient D.C. level ene oe 
rejector, detector supply, 2000 channels - 100 MHz A.D.C., and 
dead-time correction unit for high B gene quantitative X-Ray 
analysis. This correction is based on the injection at the input of the 

a known rate of recurrent generator pulses, which 

etrame ey Cn Pie pe ee eee ee 
dhe dand-dimas of the qpotem Gaptioel seust, slloep suesten, AD: 
dead-time...). This pulse rate is a function of amplifier time constant 
tau. Inspection, at the ou ee eo ae a 
correlation system, gives the true dead-time. The generator 
did not appear on the and their rate is only 1 percent of the 
maximum coun ility of the system without resolution dete- 
rioration: 120 c/s at tau = 1.5 ps for f ,000 c/s counting capability. 
The precision of the correction is generally within experimental 
errors (order of 1 percent) and the method requires no setting or 
adjusting from the experimentator. 


49585 Microprocessor system for a portable neutron spectrom- 
eter/kerma-rate meter. Silberberg, J.L. (Bureau of Radiological 
Health, — MD). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 386- 


390(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 


USA (20 Oct 1976). 
An 8-bit microprocessor s has been pet pn for use in 
a _ instrument capable o vpn bee 4. — neutron 
energy spectra and neutron kerma rate. ted microcom- 
ee ae Se Ca Se ee ee ae aoe ce © 
‘ge-scale computer. A multichannel-analyzer pulse-height distribu- 
tion can be processed in less than one second to yield results that are 
within 1 percent of values determined for the same data by a 16-bit 


HP-2100 minicomputer. 
using a PDP-8/E 


49586 Phen ae —y coincidence system 
computer and dicks Ruben WD. C ee Mann, 
L.G.; Niday, J.B.; Siemens, P.D. (Univ. of California, Livermore). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 440-443(Feb ag J 

From 23. nuclear science symposium; N leans, LA, 
USA (20 Oct 1976). 

A megachannel pulse- t analysis s using a PDP-8/E 
computer and two moving- disk memories has been developed. 
Te gues SS 0 Gee Sey ST ae memory locations, is 
—s of processing 1 events/s, and provides on-line sorting 

and disk storage. An X- or Y-pulse-height spectrum in coinciden7e 
with one or several arbitrary pulse-height windows can be assembied 
in core for scope display and spectral analysis within 2 to 20 seconds. 
Reconstruction of a complete X- or Y-pulse-height spectrum re- 
quires about 3 minutes. 


49587 Second-generation 1024-channel gamma-ray 
trometer. McGibbon, A.L. (Univ. eae hone Con. 
tract W-7405-ENG-48. IEEE Trans. Nucl. Sci.; NS-24: No. 1, 624- 
— 1977). 
rom 23. nuclear science symposium; New Orleans, LA, 
USA G0. Oe os 1976). 
oe the successful design in 1974 of a 256-channel 
battery-po pulse-height analyzer system, we have completed a 
second-generation analyzer with advanced features, lighter t, 
and more rugged construction. The 17-kg analyzer includes a Nal 
detector andi packaged as «small suitcase thas high + 
accuracy to allow use over the temperature range from - 
+70°C. The waterproof unit has many features not found on - 
unit to allow sophisticated analysis by non-electronics 
oriented . Its 36-button keyboard will Ww manipulation 
of multiple spectra, integrations, and ¢ energy scale with 
readout in keV. If its self-contained SX70 display camera is not 
sufficient for record keeping, the unit will telemeter all data onto 
analog tape or send to a remote computer via phone coupler. 


49588 Seen apatite Coatne 6 o GD 
ee ee nan een, Terada, H.; Sakai, E.; 
Katagiri, M. (Japan Atomic Ener; Wy beng esearch Inst., Ibaraki). IEEE 
Trans. i NS-24: No. 1, 647-651(Feb any 

rom 23. nuclear science symposium; New Orleans, LA, 


USA 2004 Oct 1976). . 
A spectrum-to-exposure rate conversion function was 
tained rod : 73 cm* comune tan ae ge Ge(Li) in-situ environmental 


yg a total exposure rate at the 

induced ‘Feston ton (ually 100m ray ple height distribution 
the in-situ gamma-ray t 

without knowing the source distributions when this function is used. 
Tao teu expulle cums tebaeed'ty Ob cated aod te ax Ma 


dead-time correction. Guillon, 
a France). JEEE Trans. Nucl. Sci.; NS-24: No. 1 
977). 
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— (H. L.Beck, et al; HASL-258 (1972)) for an in-situ gamma- 
measured on the lawn between Machine Shop and 
Storeho use in JAERI were 4.35 uR/h and 4.00 pR/h, respectively. 


HIGH ENERGY PHYSICS INSTRUMENTAT! 9N 
REFER ALSO TO CITATION(S) 49490, 49581, 49587 


49589 Two-dimensional drift chamber. ae, M. (Fermi National 
Accelerator Lab., Batavia, IL); Bosshard, R.; Erhan, S.; Schlein, P. 
IEEE — Nucl Sci.; NS-24: No. 1, 195- 199(Feb 1977). 

3. nuclear science symposium; New Orleans, LA, 
USA (oe Oct 1976) 

A two-dimensional drift chamber with a thin printed-circuit 
tape delay line positioned between two close sense wires was built 
and tested in a muon beam at Fermilab. A spatial resolution of si 
= | mm in the coarse dimension is obtained with a collimated 
source and sigma = 3 mm in the muon beam. 


49590 Current-limiting technique for powering wire chambers. 
Kerns, C.R. (Fermi National Accelerator Lab., Batavia, IL). JEEE 
Trans. — Sci.; NS-24: No. 1, 205-208(Feb 1977). 

‘om 23. nuclear science symposium; New Orleans, LA, 
USA (oo Oct 1976). 

Using the Loe ye le of fold-back current limiting, circuitry 
which sania _ ber voltage regulation during normal 
operation and still tle the protection of a large series resistance 
to “soften” the voltage source in case of porn and other dis- 
charges is described. Such circuitry is presently being used in several 
high energy physics ex; meena employing proportional wire cham- 
bers which require self-destruct protection. Supplementary circuitry 
— i a fast crowbar at a preset current threshold is also 
inclu 


49591 Compensated time of flight telescope for spaceborne 
cosmic ray measurements. Rothermel, H. (Max-Planck-Institut fuer 
Extraterrestrische Physik, Munich). JEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 801-803(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A large area time-of-flight telescope has been studied for 
future application in space-borne cosmic ray experiments. A new 
compensation technique for propagation delays inside the scintilla- 
tors has been applied, which is operative in two pe dicular 
directions. This seen , Superior to conventional one-dimensional 
compensations, allows high rejection probability for upward moving 
single particles at very short counter distances. Besides mechanical 
advantages a short counter distance is desirable because it permits a 
large field of view for the detector. A measurement of light transit 
times in scintillators is presented and based on it, and directionality 
for shower events is discussed. 


49592 Fiat helical delay lines for position readout along the anode 
wire in MWPC and drift chambers. Okuno, H.; Chase, R.L.; Fischer, 
J.; Walenta, A.H. (Brookhaven National Lab., Upton, NY). JEEE 
Trans. Nucl. Sci.; NS-24: No. 1, 213-217(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Simple, flat helical delay lines were developed for avalanche 
position determination along each anode wire, for unambiguous 
readout of multiparticle events in multiwire drift or proportional 
chambers. Lines of various propagation delay and dimensions were 
tested with x-rays and 8-rays in several gas mixtures. Avalanche 
position resolutions of 0.2 mm and 0.6 mm FWHM, respectively, 
were obtained with a line 30 cm long in non electron-attaching 
gases. 


49593 Large-scale digitizer system: analog converters. Althaus, 
R.F.; Lee, K.L.; Kirsten, F.A.; Med L.J. (Univ. of California, 
a IEEE Trans. Nucl. Sci; NS-24: No. 1, 218-220(Feb 1977). 

m 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Analog to digital converter circuits that are based on the 
sharing of common resources, including those which are critical to 
the linearity and stability of the individual channels, are described. 
Simplicity of circuit composition is valued over other more costly 
approaches. These are intended to be applied in a large-scale pro- 
cessing and digitizing system for use with high-energy physics 
detectors such as drift-chambers or phototube-scintillator arrays. 
Signal distribution techniques are of paramount importance in main- 
taining adequate -to-noise ratio. Noise in both amplitude and 

time-jitter senses is held sufficiently low so that conversions with 10- 
bit charge resolution and 12-bit time resolution are achieved. 


49594 Programmable combinational logic trigger system for high 
energy particle physics experiments. Platner, E.D. (Brookhaven Na- 
tional Lab., Upton, NY). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 225- 
227(Feb 1977). 
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m 23. nuclear science symposium; New Orleans, LA, 
USA (oe Oct 1976). 

A fast logic system designed to select predetermined combi- 
nations of three hits in three detectors is described. Central to this 
system is a random access memory IC that was especially designed 
for this application. 


49595 Development status of microchannel plate photomulti- 

Dhawan, S.; Maj (Yale Univ., New Haven). IEEE 
Trans. Pe Sci.; NS-24: No. 1, 270-275(Feb 1977). 

m 23. nuclear science symposium; New Orleans, LA, 
USA (o Oct 1976). 

A microchannel plate (MCP) has several hundred thousand 
channels, each of Oe ee ~e} 
jaar pyran yo — perf 3 po ta os 
and an anode. ie OV formance is be superior to <4 
the best available photomultipliers. Gains of 10° to 10° can be 
obtained with ti ; and spatial resolutions of 100 and 25 pm 
respectively. Two readouts are A review of 
the applications and development status of this device is presented. 


49596 High resolution liquid argon ey ieee 
electronic noise and electrode configuration. Radeka, V. (Brookhaven 
National Lab., Upton, NY). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 
293-298(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Ionization chambers in which almost all of the energy re- 
leased in electromagnetic showers is absorbed in liquid argon are 
considered. Electronic noise is determined as a function of the 
electrode configuration. It is shown that in a multiple-plate ioniza- 
tion chamber the optimum interelectrode gap is determined as one 
third of the product of the electron drift velocity and the event 
resolving time. The lower limit for electronic noise is determined 
only by the chamber volume, electron drift velocity, event resolving 
time and the unity- frequency of the field-effect transistor. This 
limit is approximately the same for ionization chambers with one or 
more large gaps wane the electron drift time is much longer than 
the event resolving time. 


49597 Minimum ionizing particle detection by secondary electron 
emission. Faivre, J.C.; Fanet, H.; Garin, A.; Robert, J.P.; - 
M.; Saudinos, J. (CEN de Saclay, Gif-sur-Yvette, France). Ii 
Trans. - Sci.; NS-24: No. 1, 299-301(Feb 1977). 

rom 23. nuclear science symposium; New Orleans, LA, 
USA (0 Oct 1976). 

The use of secondary electron emission to detect high energy 
particles is investigated. Low density KCI layers have been tested to 
detect MeV electrons, 400-750 MeV eS ae and high energy deu- 
terons. The efficiency and the secondary herve = gag are 
presented. The results justify the use of low-density 
detect minimum ionizing particles. 


49598 High-rate phototube base. Kerns, C.R. (Fermi National 
Accelerator Lab., Batavia, IL). JEEE Trans. Nucl. Sci; NS-24: No. 
1, 353-355(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A photomultiplier tube base to minimize voltage 

changes at the phototube’s dynodes un high-rate conditions is 
described. Over 200 of these phototube bases are presently used on 
lead glass and other calorimeter phototubes in high energy physics 
experiments. Stiff vol sources for dynodes are b 
making use of emitter follower characteristics of beta, high 
voltage, video transistors. 
49599 Large-scale digitizer system (LSD) for charge and time 
digitization in high-energy physics experiments. Althaus, R.F.; Kir- 
sten, F.A.; Lee, K.L.; Olson, S.R.; Wi , L.J.; Wolverton, J.M. 
(Univ. of California, Berkeley). JEEE Trans. Nucl. Sci.; NS-24: No. 
1, 408-412(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). : oa 

A large-scale digitizer (LSD) system for acquiring charge 
time-of-arrival icle data = oveents Seine La experiments 
has been develo Berkeley 
objective in this development was to tly reduce the cost of 
instrumenting large-detector arrays which, for the 4pi-geometry of 
colliding-beam ex 


conversion, for doit 

by all the channels in each 128-channel bin. This paper 
overall-system t, and the distribution of control 

are critical to the 1 Su cher seaaian ook an Ol i 
resolution. Also described is bit-serial transfer scheme, c 
for its low component and cabling costs. 
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49600 Drift chamber and pulse height readout systems using 
analog multiplexing. Cisneros, E.L.; Kang, H.K.; Hall, J.N.; Larsen, 
R.S. (Stanford Univ., CA). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 
ee -~4 1977). 

23. nuclear science symposium; New Orleans, LA, 
USA RS Oct 1976). 

Drift chamber and pulse-height readout systems are 
developed for use in a new large scale detector at the SP’ 
colliding beam facility. The systems are based upon 32 channels of 
sample-and-hold together with an analo Rn gee in a single- 
width CAMAC module. The modules wi crate are scanned 
by an autonomous controller containing a le ADC and memory 
- arithmetic capability for offset, gain linearity corrections. 

drift chamber module has a facility for extracting hit wire 
information for use in trigger decision circuitry. 


49601 Low cost photomultiplier high-voltage readout system. 
Oxoby, G.J.; Kunz, P.F. (Stanford Univ., CA). JEEE Trans. Nucl. 
Sei.; NS-24 No. 1, 428-429(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A low-cost a readout system has been implement- 
ed to offer stand-alone digital readout capability as well as fast data 
transfer to a host computer. The system is flexible enou, 
- of a DVM or ADC and commercially available 
plexers. 


49602 Use of computers in nuclear medicine. Bell, P.R.; Dillon, 
R.S. (Oak Ridge National Lab., TN). JEEE Trans. Nucl. Sci; NS-24: 
No. 1, 15-19(Feb 197 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct J 

The use of computers for processing images from 
cameras and scanners in nuclear medicine is le (WHK) 


to permit 
logue multi- 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 47714 


49603 of geological sonres, Locvborg, 1 Kiegurd 


Research we th goon pp 2 127-148 of In Exploration for uranium 
= deposits. Proceedings of a symposium on exploration of uranium 
deposits — by the IAEA and the OECD Nuclear a7 

Agency aoe held in Vienna, 29 March - 2 April 1976. Vienna; 


From en on exploration of uranium ore deposits; 
Vienna, Austria G Mar - 2 Apr 1976). 

The manufacturing costs of a radiometric survey instrument 
are significantly pawn) by the amount of sodium-iodide scintilla- 
tor required to obtain an adequate response from the natural gamma- 
ray emitters in the ground. To some extent the costs also depend on 
the energy resolution and the gain stability of the crystal-photomulti- 
plier assembly on which the design is based. From computational 
studies of survey performance versus the characteristics and the 
—— nd ane of commercially available detector units, effective- 

See of merit are given for these units in typical 
pnt aaaien information can be used by the instrument 
designer to select the optimum crystal dimensions in both ground- 
operated and airborne survey systems. The importance of minimiz- 
ing the = eee gain-drift in spectrometric instruments is 

Sa , and the energy resolution required of the detectors in 
such instruments is discussed. 


RADIATION EFFECTS ON INSTRUMENT 


REFER ALSO TO CITATION(S) 47959, 47960, 47961, 47962, 
50172, 50285 


49604 (AD-A—035249) See of apparatus for perform- 
ing rapid capacitance-voltage measurements on MIS structures. Tech- 
nical memo. Boesch, H.E. Jr. (Harry Diamond Labs., Washington, 

p= (USA)). Dec 1976. 24p. (HDL-TM—76-33). NTIS, PC A02/ 


“This report discusses the design of a complete ex) tal 
system for the observation of radiation effects in -insulator- 
semiconductor (MIS) capacitors by use of a ra , Tepetitive i- 
tance-voltage (C-V) measurement technique. ‘apparatus includes 
fe mde and control-signal generators, bias voltage sources, a sam) 4 

with temperature control and radiation tion dosimetry, 
high-speed sample capacitance monitor. In typical operation, this 
apparatus repetitively measures the C-V characteristics of an MIS 
capacitor at intervals spaced logarithically in time from 0.1 ms to 800 
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s, after a radiation pulse. Characteristics and operating principles of 
the major system components are discussed and sample test results 
are presented. 


49605 gee Sarna: copies tie 

problem. Technical report. elter, 

Washington, D.C. (USA)). Dec 1976. 60p. (HDL-TR—1783). NTIS, 
PC A04/MF AO1. 

Accurate results were obtained for the time history of the 
electric-field strength between two parallel, infinite, aluminum plates 
caused by Compton electrons generated by a transient, Men gener sr 
ty, gamma-ray flux. Two numerical methods, 
and an exponential differencing technique, were used to Bg the 
resulting ordinary differential Lastens of the problem. The two 
techniques and their results are examined and compared, and it is set 
forth that the exponential differencing method provides a more 
efficient solution to the ordinary differential pth of the type 
involved in this problem. 


49606 (AD-A—038266) In-missile calculations of silicon dose--a 
comparison with Final report, June 1974—30 August 
~ Scott, W.H. Jr; — P.A.; Kaul, D.C.; Dietz, R.E. (Science 

lications, Inc., La J olla, Calif. (USA)). 1975. Contract 
DA ‘A001-73-C-0258. 109p. (SAI—75-639-LJ). S, PC AO6MF 
AOl. 

Adjoint Monte Carlo calculations of the neutron induced 
silicon dose rate measured in the guidance section of a Sprint missile 
are presented. The Sprint in-missile measurements and a similar 
measurement inside a simple steel-styrofoam sample were performed. 
Forward and adjoint Monte Carlo calculations were performed of 
the time dependent dose rate in the steel-styrofoam sample giving a 
time dependent benchmark comparison of two calculations and an 
experiment. A complete description of the three dimensional com- 
plex Sprint missile radiation transport model is given. Adjoint Monte 
Carlo calculations of the Sprint in-missile measurements show that 
neutron induced doses are accurately calculated for all neutron 
energies except from 1 to .1 MeV where the contribution to the total 
dose is negligible. Thus the comparison of calculation and experi- 
ment demonstrates that neutron induced missile doses are accurately 
calculated. Further, there is evidence that neutron radiation response 
functions can be calculated with simpler geometry models which 
should reduce their cost in the future. 


49607 (PEM—S3) TransZorb and metal oxide varistor compari- 
son. Martin, L.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1976. Contract W-7405-ENG-48. 9p. Dep. 
NTIS, PC A02/MF AOl1. 

A summary of nine comparison parameters or characteristics 
one — power rating, yor me | time, clamping voltage, 
clamping factor, aging, power tion, opera’ ean 
leakage currents, and configuration. These are related briefly to key 
criteria in terminal protective device (TPD) applications. Related 
comparison work is also reviewed briefly. 


49608 Prevention of CMOS latch-up a oe. Se 
W.R. Jr.; Derbenwick, G.F. (Sandia Labs., uerque, NM). 
IEEE Trans. Nucl. Sci.; NS-23: No. 6, 2027-2030(Dee 976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul e 

A major py of bulk CMOS integrated circuits is 
that they can exhibit SCR behavior when exposed either to modest 
levels of ionizing radiation (y 10° rads (Si)/sec) or to an overvol 
(which is typically less than the substrate to p-well avalanc 
voltage). This es discusses the successful application of gold- 
doping to CMOS integrated circuits to control substrate minority 
carrier lifetime, thus preventing latch-up. Data is presented showing 
the effects of the gold-doping upon junction integrity, oxide charge, 
surface state density, and radiation hardness. Junction arrays and 

split lots of a CMOS LSI circuit were fabricated to demonstrate that 

¢ ¢ gold-doped process does not reduce device yield. Data after bias- 
temperature indicates that there is no statistically signifi- 
cant difference in the reliability between gold-doped and caleped 
CMOS circuits. 


49609 Automatic error compensation in dc amplifiers. — 
agg ., San we CA). IEEE Trans. Nucl. Sci.; 23: 
0. 2oAeDes 
From IEEE annual conference on nuclear and space radiation 
effects; ee Diego, CA, USA (27 Jul 1976). 


operational amplifiers are exposed to high levels of 
neutron fluence or total ionizing dose, significant changes may be 
observed in input voltages and currents. These changes may — 
large errors at the output of direct-coupled amplifier stages. There- 
fore, the need exists for automatic compensation techniques. Howev- 
er, previously introduced techniques compensate only for errors in 
the main amplifier and neglect the errors induced by the compensat- 
ing circuitry. oe the techniques introduced compensate 
not only for errors in main eee amplifier, but also for 
errors induced by the compensation circuitry. Included in the paper 
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is a theoretical analysis of each pommeuniaee technique, along with 
advantages and disadvantages of each. Important design criteria and 
information necessary for proper selection of semiconductor switch- 
es will also be included. Introduced in this paper will be compensa- 


tion circuitry for both resistive and capacitive feedback networks. 


49610 Prompt radiation damage and short term annealing in 
CMOS/SOS devices. Pickel, J.C.; Williams, R.A. (Rockwell Interna- 
tional Corp., Anaheim, CA). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 
1623-1628 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

"The radiation induced damage and the subsequent short term 
annealing in CMOS/SOS devices have been experimentally investi- 
gated. Transient threshold voltage shifts were measured after expo- 
sure to prompt — pulses. The measurements concentrated on 
early annealing, within 100 microseconds after the ionization pulse. 
Longer term ann » up to 100 seconds after the ionization, was 
also characterized. 4 effects of prompt dose-rate, temperature, 
gate oxide thickness, and the electric field in the gate oxide during 
the ionization and during the annealing period were examined. The 
data demonstrate that the threshold shift is independent of dose-rate 
for prompt (less than 30 nanosecond) ionization. The annealing rate 
is shown to be a strong function of temperature with no annealing 
occurring at -195°C and an enhanced annealing rate at + 125°C. The 
data demonstrate that, at room temperature and for zero field in the 
gate oxide, there is no significant annealing occurring before one 
microsecond after a prompt pulse. Threshold shift is shown to be 
— to the square of the gate oxide thickness. Threshold 

d annealing rate are shown to be dependent on the magnitude 
and polarity of the field in the gate oxide. The bias dependence 
results for p-channel transistors are consistent with those predicted 
by a stochastic thermal charge-hopping transport model. 


49611 Design principles and characteristics of frequency and time 
standards. Hellwig, H. (National Bureau of Standards, Boulder, CO). 
IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1629-1635(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Today’ 8 precision oscillators and clocks are discussed. They 
include cesium standards, rubidium standards, hydrogen masers, and 
quartz crystal oscillators. A brief review of their basic design philos- 
ophy and performance characteristics is given. Block dia of 
schematics of the physics packages as well as of the electronic 
systems are given, and it is pointed out quantitatively (where possi- 
ble) which parameter changes cause frequency shifts and/or perfor- 
mance deterioration. Particular attention is focused on those param- 
eters which are likely to change under nuclear radiation. 


49612 Transient radiation effects in CCD's. Shedd, W.; Buchan- 
an, B. (Rome Air Development Center, Hanscom AFB, MA). IEEE 
Trans. Nucl. Sci.; NS-23: No. 6, 1636-1638(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The response of Charge Coupled Device (CCD) linear shift 
registers to transient ionizing radiation has been evaluated. Dose 
rates from 6 x 10‘ to 1 x 10” rads (Si)/sec were used to deliver 
between .06 and 20 rads per pulse. The measurement techniques used 
and the response of the CCD register to these exposures is described. 
The recovery of the CCD to normal operation and the dependence 
on dose, dose rate and clock frequency is discussed with particular 
emphasis on the time dependence and mechanism of the device 
recovery. The practical limitations on CCD applications in an ioniz- 
ing radiation environment are discussed. 


49613 Radiation hardened p-surface channel CCD’s. Chang, C.P. 
(Hughes Aircraft Co., Newport PBeach, sch CAD IEEE Trans. Nucl. Sci.; 
NS-23: No. 6, 1639-1643(Dec | 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

A process for total dose hardening of surface p-channel 
CCD’'s with overlapping polysilicon gates has been develo by 
optimizing the process s associated with the gate oxides and 
polysilicon gates. 16-bit shift registers fabricated with this oe 
can be operated up to 1 x 10° rads (Si) with threshold voltage shifts 
of less than or equal to 2 V for the buried gates, and less than or 
— to 1.5V for the surface gates on the best devices fabricated. 

charge transfer efficiency for the devices with -10V gate bias 
during irradiation is unchanged after 1 x 10° rads (Si), but drops to 
0.999 for the devices with OV gate bias during irradiation. The 
average dark current increases to only 1.75 times the initial value 
after 1 x 10° rads (Si) for devices with -10V gate bias during 
irradiation, and to 4 times the initial value for the devices with OV 
te bias. No additional dark current spikes are observed up to | x 
0* rads (Si). These results represent a very large improvement in 
hardness over typical CCD’s. 


49614 Effects of ionizing radiation on a 244 line by 188 element 
charge injection device imager. Killiany, J.M.; Baker, W.D. (Naval 
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Research Lab., Washington, DC). JEEE Trans. Nucl. Sci.; NS-23: 
No. 6, 1644-1647(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The to dose effects of gamma radiation on an unhardened 
244 line by 188 element charge injection device (CID) imager — 
been investigated. Key device eters were monitored and the 
primary failure mechanisms identified. The operating parameters 
which are compatible with the largest possible total dose tolerance 
were determined. 


49615 — of radiation-induced ae oe displacement 


damage on of surface acoustic wave convolvers. oh 
N.J.; Udelson, B.J. Diamond Labs., Adelphi, MD). 


Trans. Nucl. Sci; NS-23: No. 6, 1648-1653(Dec 197 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Results are reported of an experimental study of the effects of 
neutron radiation on five different types of surface acoustic wave 
(SAW) convolver. HE gem model for the operation of a SAW 
convolver is descrii and the varying effects of the neutron 
radiation on the five convolver are explained in terms of this 
model. The diode-tapped delay line was found to be the most 
radiation-hard SAW convolver. 


49616 Dopant and alloying effects in gamma irradiated 
light emitters. Epstein, A.S. (Harry Diamond Labs., A ~~ ND 
Share, S.; Polimadei, R.A.; Herzég, A.H. IEEE Trans. Nucl. Sci; 
NS-23: No. 6, 1654-1663(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Techniques for producing radiation hardening in GaAs light 
emitters by use of donor dopants and isovalent anion substitutional 
alloying are reported. Six different donor dopants, within the con- 
centration range from 1 to 20 x 10'? cm~%, were added to GaAs 
substrates. P-N light emitters were then fabricated and exposed to 
gamma irradiation from a ®Co source in steps to a total absorbed 
dose of 10° rads (Si). Results of the study are reported in terms of the 
damage parameter K/sub y/tau/sub o/ where K/sub y/ is the 
damage coefficient and tau/sub 0/ is the preirradiated a 
carrier lifetime. Selenium (Se) was the most effective dopant for 
hardening GaAs light emitters followed in order of decreasing 
effectiveness by Sn, Si (donor), Te, Ge (amphoteric), and Si (ampho- 
teric). Two additional observations in this portion of the may The 
tion also seemed to favor the use of Se for hardening: (1) 
recovery of the emitters following isochronal annealing occurs in the 
sequence Se, Sn, Si, Te, and Ge, with the Se-doped samples sho 
the greatest annealing (to 60% of original SS efficiency). ). (2, 
The shift of the peak emitting wavelength wi 
toward shorter wavelengths) is found to be nod for the 
samples. The second technique for a ee substituting 
the isovalent anion phosphorus (P) into th lattice in place of 
As. This action resulted in a lowering of the damage coefficient, K/ 
sub y/, by several orders of magnitude as the P content increased to 
about 50%. At higher P concentrations (to 100% P), the coefficient 
remained constant at 0.27 (rad.s)~*. Irradiation caused a shift toward 
shorter ae emitter wavelengths for samples alloyed with less than 
about 20% P. 


49617 Application of damage constants in gamma irradiated am- 
photerically Si doped GaAs LEDs. Barnes, C.E. (Sandia Labs., Albu- 
querque, NM); Soda, K.J. IEEE Trans. Nucl. Sci.; NS-23: No. 6, 
1664-1670(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The effect of gamma irradiation on the electrical and optical 
properties of amphoterically Si-doped GaAs LEDs has been investi- 
ae The lifetime-damage constant product, tau/sub 0/K/sub /, 
or degradation of the light output at constant low voltage was 
found to be 7.5 x 10~” ~1, However, because of the presence of 
space charge limited current (SCLC) flow at higher currents, which 
conform to the practical operating range of 10 to 50 mA, the light 
output degraded more rapidly than at lower voltages. It is shown 
that the same value of tau/sub 0/K/sub y/ can be used to predict the 
degradation at Bens: operating currents when the SCLC is taken 
into account. Consequently, the practical im: — of the results 
are that care must be Gien in eee gradation with a low 
voltage tau/sub o/K/sub y/, and that the doping condiions leading 
to the presence of the SCLC should be avoided for LEDs that must 
operate in a radiation environment. 


49618 Neutron radiation effects in gold and aluminum GaAs 
Schottky diodes. Borrego, J.M.; Gutmann, R.J.; Ashok, S. (Rensse- 
laer Polytechnic Inst., Troy, NY). IEEE Trans. Nucl. Sci.; NS-23: 
No. 6, 1671-1678(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The electrical characteristics of guarded Au- and Al-n GaAs 
Schottky diodes with free carrier concentration in the range of 3 x 


irradiation (always 
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10** to 8 x 10** cm™* have been determined after neutron irradiation. 
Low neutron fluences prod carrier removal rates less than 20% 
cause a slight c’ in the C-V and the forward I-V characteristics 
but increase tly the reverse current. Assuming Levine's 
pena aa om Pg the slight changes in the I-V character- 
istics at forward bias and small reverse bias voltage have been 
attributed to a change in the distribution of interface states at the 
metal-semiconductor interface. The excess, non-thermionic reverse 
current observed after low fluence neutron irradiation is not due to 
surface e or classical generation-recombination but appears to 
be due to a field process. Consideration of several high field 
effect mechanisms indicates that field emission from a deep level is 
the likely cause. 


49619 Evaluation of aftereffects in IMPATT oscillators with 
transient ionizing radiation. Gutmann, R.J.; Bo J.M. (Rensse- 
laer Polytechnic Inst., Troy, NY). JEEE Trans. Nucl. Sci.; NS-23: 
No. 6, 1685-1690(Dec 1976). 
From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 
ects in IMPATT oscillators under transient ionizing 
radiation were evaluated using half watt Si and GaAs X-band 
IMPATT diodes in a resonant cap waveguide cavity. During - 
radiation the RF i was varied by c 
length of a short behind the diode and the bias im 
was varied he ed Beye b of coaxial cable 
between a fixed R-C bias network and the diode. From the experi 
mental results we conclude that: (1) the aftereffects are dade 
related to a device-circuit interaction, which occurs in the resonant 
circuit only if the sliding short is one guide wave- 
guide wavelength, from the resonant cap 
diode structure; (2) the principal cause of the aftereffects is not 
im orcieclb Samiinent cassie ts tie cheuts entiaben 
al bias circuit oscillations can cause diode failure if they are 
allowed to occur; and (3) the GaAs Schottky diode is more prone to 
the aftereffects, occurring at power levels above 200 mW and dose 
rates above 2 x 10° rads/sec for the diode tested. The aftereffects 
appear to be triggered by a looping RF circuit impedance locus 
combined Mo wtp ay large signal IMPATT impedance with 


options for neutron effects: an ae NM. 
systems, Alexander, D.R. (BDM Co “Albuquerque, NM) 
ucl. Sci: 


oar Randall, R.N.; Halpin, J.J. J EE Trans. 
No. S61 1656 1696(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Bene a preter tage hagnae of an investigation of quantita- 
tive procedures for assessing the probability of failure (P/sub F/) of 
tactical military systems exposed to a neutron radiation environment. 
All assessments are made with a 90 percent confidence in the 
determined probability of failure. Two analytical models are devel- 
oped for policing the probability of failure of transistor circuits 
based on small quantity test data or manufacturer's specifications of 

gain (8) and mene tesa product (f/sub T/). The formulation of 

Ses exodeh the influence of circuit +g 

For circuits where the failure fluence is determined a single 
hh is presented for cal P/sub F/ as 8 
/, initial gain, fluence, and circuit desi 

margin. Examples are also provided for the use of the models for 

Sener P/sub F/ via Monte Carlo analyses for circuits includ- 

ing several transistors. 

49621 Radiation effects modeling and oy lg 

devices. D.M. ( Electric Co., Philadelphia); R: 

CJ.; L.J.; Yang, N.T. IEEE Trans. Nucl. Sci.; NS-23: No. 

6, 1697- 702(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

This paper reports on an Integrated Injection Logic (I?L) 
radiation effects model which facies mation cients pieszoanc 
Twenty-five individual current ts were identified for an 
I?L logic gate by y Seas 9 wholly vertical or wholly horizontal 
current flow. Equations were developed for each = > in 
terms of besic parameters such as doping profiles, distances, and 
diffusion lengths, and set up on a computer for specific logic cell 
configurations. For neutron the model shows excellent 
agreement with experimental data. test results on GE I?L 

showed a neutron hardness level in the range of 6 x 10"? to 3 

x 10 n/cm? (1 MeV Eq), and cobalt-60 tests showed a total dose 

Scie ces Fate toa pe 
poy aly oh tee gate). It was found 

vernents be achieved by: @ diffu- 

Ts collar around the cell, 


ee — N* collar 
the injector. Flash X-ray tests 

showed stanseat ogc opt threseld of x 10° Kadota for 

28 ns pulse, and a survival level greater than 2 x 10'* Rads(Si)/sec. 
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49622 Technique for selection of transient radiation-hard junc- 
tion-isolated integrated circuits. yy J.L.; Junga, F.A.; Stultz, 
T.J. (Lockheed Missiles and Space Co. , Palo Alto, CA). IEEE 
Trans. Nucl. Sci.; NS-23: No. 6, 17031 708(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

A technique is presented which demonstrates the feasibility of 
selecting junction-ieolated integrated circuits (JI/ICS) for use in 
transient radiation environments. The procedure guarantees that all 
PNPN paths within the integrated circuit are identified and describes 
the methods used to determine whether the paths represent latchup 
susceptible structures. Two examples of the latchup analysis are 
given involving an SSI and an LSI bipolar junction-isolated integrat- 
ed circuit. 


49623 tg wie ie en eee eae 
Johnston, A.H. (Boeing 


WA). IEEE Trans. Nucl. Sci.; NSO3 Ne No. 6, ATT Taboo 1976 1976). 
From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 
This paper discusses specific problems encountered in charac- 
rizing and analyzing the neutron degradation of operational ampli- 
Sasanicdenten analysis can be used to relate the terminal 
parameters to the gain of internal transistors. The LM-108 op-amp is 
used to demonstrate the applicability of circuit analysis techniques to 
the neutron degradation problem. This device was chosen because it 
is widely used in military applications, contains four basic bipolar 
transistor structures, and is more sensitive to neutron damage than 
devices with lower input impedance and higher operating currents. 
This device also exhibits a wider range of neutron sensitivity than 
many other op-amps, and employs complex internal circuitry. 


49624 Radiation-hard CMOS/SOS standard cell circuits. Pal- 
kuti, L.J. (Naval Research Lab., Washi m, DC); Pryor, R. IEEE 
Trans. Nucl. Sci.; NS-23: No. 6, 1715-1719(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

A new multiport silicon-gate, CMOS/SOS standard cell 
family that achieves transient upset and total dose hardness has been 
designed and evaluated. This radiation hardness was achieved by 
design and process procedures normally not considered in conven- 
tional CMOS/SOS circuits. To evaluate the cell family a a 
and arithmetic logic unit (ALU) integrated circuits were fi 
The cell-family formance was characterized utilizing 60ns to lus 
electron pulses from the LINAC and total dose gamma irradiation 
from the cobalt-60 source. The results show circuit upset at levels 
greater than 10 rad (Si)/s for short (60ns) irradiation pulses. Total 
dose irradiations to 10° rad (Si) indicate a 20 percent reduction in 
circuit speed and a factor of 10 increase in chip leakage. Utilizi 
these standard cell building blocks, radiation hard, quick- 
low-cost custom LSI arrays can be fabricated using design automa- 
tion techniques. 


49625 Radiation test and simulation of CMOS/SOS/Si-gate 
ALU and ROM devices. Brucker, G.J.; Parson, B.R. (RCA Astro- 
Electronics Div., Princeton, NJ). JEEE Trans. Nucl. Sci.; NS-23: No. 
6, 1720-1727(Dec 1976). 
From IEEE annual conference on nuclear and space radiation 
ane San Diego, CA, USA (27 Jul 1976). 
Lp od ye presents the results of transient radiation tests on a 
-Look- Arithmetic Logic Unit (ALU), the computer 
wom fonts dg RS BR Ey gy 
pnd transient radiation-hardened design for a Read Only 
—— oe (ROM). a results demonstrate the validity of 
vi ¥ redictions of failure levels for the more complex 
AL Soviosn Al ALU samples were fabricated with four types of 
insulators; gy oe AkOs, ion-implanted SiOz, dry SiOz, and wet 
SiOz. These devices were s y made to inv total dose 
hardness and to check the transient hardness of the fabrication on a 
sapphire substrate. Circuit d and sizing rules to achieve tran- 
sient hardness were not uti . Devices were exposed to 10-MeV 
electron pulses of 20 and Sesinacttls schon ieee ain 
inputs activated by six basic test patterns. no henge sana 
in the 20-ns pulse tests for all exposure conditions 
to and incl the maximum rove of 1.3 2 10" cade Givve, The 100 
ns pulse tests indicate that the failure level is 3.5 x 10° rads (Si)/s, 
whereas a level is 2 x 10*° rads (Si)/s. The worst-case 
exposure itions are the static mode of operation with the chip 
id a ee oe 
circuit model of a limited part of the chip ou Ngo bay ty ny 
for the static mode of operation and output hi kote 
Circuit Amnlysis Programe (R-CAP), the tareit Se am 
pulse and linear current sources for 100-ns pulse duration. Simulation 
results indicate that failure occurs when the photocurrents are 65 
and 190 wA for the two types of sources. ively. These 


— to normalized conductances of 2.3 x 10™ * mhos/mil-rad/ 
and 6.7 x 10™ ** mhos/mil-rad/s. 
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Radiation hardened 64-bit CMOS/SOS RAM. Kjar, oA 

Peterson, B.E.; Blandford, J.T. (Rockwell International a 
rot CA). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1728- 1731(Dec 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Radiation hardening procedures have been implemented in 

analysis and fabrication of a 64-bit CMOS/SOS RAM. The 
resultant circuit is a moderately complex (714 transistor), dielectri- 
cally isolated integrated circuit which features high performance and 
high radiation tolerance. Typical electrical parameters include 127 
nsec read-access time and 1.watt/bit standby power dissipation. The 
SOS construction minimizes radiation-induced transient photocur- 
rents while a hardened gate insulator provides immunity to total 
dose effects. Transient radiation upset levels exceed 3 x 10% 
rads(Si)/sec for short (less than or equal to 50 ns) pulses and i ionizing 
dose hardness exceeds 10° rads(Si). A neutron ue of 3.65 x 10** 
n/cm? had no effect on circuit operation beyond that expected from 
the ionizing radiation alone. 


49627 Radiation effects on commercial 4-kilobit NMOS — 
ries. Myers, D.K. (Fairchild Camera and Instrument Co 
1910. CA). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1732-1 TPindbes 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The 4K NMOS dynamic RAM is one of the least radiation 
tolerant of modern semiconductor devices. Samples from seven 
manufacturers exhibit a uniformly high susceptibility to total dose 
with the failure threshold — at 1700 rads (Si) and the parts 
completely dead by 3500 rads (Si). The entire circuit is dynamic 
including the peripheral circuitry with the sense amps detecting 200 
millivolt si In the tested population, most failed for V/sub GT/ 
shifts. The design will tolerate <0.2 volt change. Test transistors on 
the die were measured co; this conclusion. Circuit analysis 
and electrical autopsy indicate the X and Y decoders are stuck in "1" 
state causing failure. Most 4K NMOS devices are processed for 
optimization of electrical iormance, commercial reliability and 
yield. These prod yma utilize chlorine oxides for stability, greater 
than or equal to 1000 A thick gate oxides for static discharge 
reliability, and silicon gate techniques for threshold and speed re- 
oe uirements. Changes i in any of these processes affect at least one of 

“optimized” performance criteria adversely so that the devices 
no longer meet commercial price/performance uirements. In- 
creased complexity NMOS devices, such as 16K RAM’s and micro- 
processors, utilize extensions of the exis NMOS technology and 
will also be very susceptible to ionizing radiation. 


49628 Development of a hard microcontroller. Provo na - R.; 
Sivo, L.L.; Quilitz, W.E.; Davidson, T.K. (Boein; en Ee 
Seattle). IEEE Trans. Nucl. Sci; NS-23: No. 6, 173 1742(Dec 1 i976. 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The applicability of commercially available microprocessors 
to certain systems requiring radiation survival was assessed. A 
microcontroller was designed and built to perform a monitor and 
control function of military operational ground ~< - ipment, and 
demonstrated to exceed the radiation hardness goal. The preparation 
of the microcontroller module uired hardware and software 
design, selection of LSI and other piece types, development of 
piece part and module electrical and radiation test techniques, and 
the performance of radiation tests on the LSI Fg parts and the 
completed module. The microcontroller has a 16-bit central proces- 
sor unit, a 4096 word read only memory, and a 256 word read-write 
memory. The module has circumvention circuitry, including a PIN 
diode radiation detector. The processor device used was the MMI 
6701 T?L Schottky bipolar 4-bit slice. Electrical exerciser circuits 
were developed for in-situ electrical testing of microprocessors and 
memories during irradiation. A test program was developed for a 
Terradyne J283 microcircuit tester for more complete electrical 
characterization of the MMI 6701 oes ay we A simple self-test 
algorithm was used in the microcontroller for performance testing 
during irradiation. For the operational demonstration of the micro- 
controller a TI 960A minicomputer was a the required 
complex inputs to the module and verify the ule outputs. 


49629 Magnetic approach to upset prediction of logic latches. 
Bloom, G.E. (IRT Corp., San Diego, CA). JEEE Trans. Nucl. Sci.; 
NS-23: No. 6, 1743-17: 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

This paper explores the feasibility of introducing saturable 
magnetic cores into the circuit bas var of a basic anti R-anti S latch 
to simultaneously decrease sensitivity to electrical transient upset 
and allow cman of logic state information with loss of 
Operational circuit equations are developed in detail, as are to- 
ry results of testing of an illustrated design example using 
standard T*L NAND gates. 
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49630 Architecture and of radiation-hardened 64-bit 
SOS/MNOS memory. Kliment, a Fi pene dp mnd 
Seymour, R.N.; Splinter, M.R. (Rockwell In 

73 CA). IEEE Trans. Nucl. Sci.; NS-23: Noe I? 6, 1749- PsqDes 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

—— per discusses the circuit architecture and performance 
of a nonvolatile 64-bit MNOS memory fabricated on silicon on 
sapphire (SOS). Le igrpateomse Ligedieng, taleianner 
the feasibility of a high-perfor radiation-har- 
dened MNOS/SOS memory. The array is or, Ses 16 wents by 
ed Ga It utilizes a tw NOS) transi et 
bit cell and differential sensing scheme and is in PMOS 
static resistor load logic. The circuit was fabricated and tested as 
both a fast write random access memory (RAM) and an electrically 
alterable read only memory (EAROM) to demonstrate design and 
process flexibility. Discrete device such as retention, 
circuit electrical characteristics, tolerance to total dose and 
transient radiation are presented. 


49631 Process investigations of total-dose hard, type-108 op 
a — L.J. (Naval Research Lab., Mig oa DC); Sivo, 

ag 9 R.B. JEEE Trans. Nucl. Sci; NS-23: No. 6, 1756- 
Ti6iddes 197 


From TREE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). F aici. 
Analyses and process investi of a 108 op amp 
tion sequence have been a eee was fnitiated with a 
total dose characterization of 108 op am indicated that total- 
saodtiying taelr stuniend. geocening. Sikeoguet TMae Sallie 
ying their stan processing. juent jure ysis 
identified the critical op amp failure modes as primarily the result of 
superbeta-gain loss and pom. on increase. A process-flow analysis 
prea ay a on - be om baseline peace 
was follow a study of s; processing steps on 
fo penne of 108 op amps. ye transistor test devices and 
OS capacitors were evaluated. Emphasis was placed on processing 
steps near the end of the process sequence. ee 
it was possible to fabricate 108 devices with minimal degradation at 
10° rads(Si). Some relaxation of initial 108A performance is required 
for the hard devices. 


49632 Radiation testing of a fiber optics data link. Kalma, A.H.; 
Hardwick, W.H. (IRT Corp., San — CA). IEEE Trans. Nucl. 
Sci.; NS-23: No. 6, 1769-17 74(Dec 19 76). 
From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 
A fiber optics data link modeled i 
cussed in satellite systems studies has been built, jo 
radiation tested. S pumnanaet Gapuaiedas ant Saiear oan 
with emphasis on permanent degradation 
performance. A design goal of 1-msec transient outage ti 
established. The testing was for a simulated prompt-ionization envi- 
ronment and a simulated electron environment, which are of 
principal concern in evaluating the 
resented and discussed. The o' 
Dar optics Mk has Seen touted san Sood €s or Seal or use in 
nuclear or — radiation environments up to reasonably high 
exposure leve 


49633 Prediction and Ay ~ damage to 
CMOS devices on board spacecraft. Cliff, a (Goodard Space 
t Center, Greenbelt, MD); Danchenko, V.; Stassinopoulos, 

E.G.; Sing, M.; Brucker, G.J.; Ohanian, R.S. IEEE Trans. Nucl. Sci.; 
NS-23: No. 6, 1781- 1788(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The CMOS Radiation Effects Measurement (CREM) experi 
ment is presently being flown on the Explorer-55. The purpose om 
te copecienent & to ons ee ee 
radiation environment and to correlate the ive measurements 
to on-the-ground laboratory irradiation results. The experiment con- 
tains an assembly of C-MOS and P-MOS devices shielded in front 
over 29 steradian by flat slabs of aluminum of 40, 80, 150, and 300 





from the on-the-ground simulation experiment wi i 
that the measured space damage is smaller than predicted by 
factor of 2-3 for thin shields (t < 100 mils), but 
predictions for thicker shields. It is not c i 
trapped particle environment models or i 
should be modified in order to achieve better agreemen' 
experimental results and predicted damage curves. 
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49634 Radiation dose due to electron-gun metallization systems. 
—— S.; Galloway, K.F.; Leedy, T.F. (Inst. for Applied Tech., 

DC). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1875- 
leone 137 ; 


From annual conference on nuclear and space radiation 


effects; San CA, USA (27 Jul ya 
moe a : He ften selected as a method for 


evaporation is 

Guoeene, the gate metal for metal-oxide-semiconductor (MOS) 
pt Re —_— the thie tie 
may luce damage in oxide. experi- 
menters have pn ei that albacetaiead MOS devices metal- 
ae appear to degrade at a faster rate than 
identically > —-a0nd for the ay technique 
oan cee canes nae oe ae damage intro- 
duced by electron beam systems and to develop a basis for under- 
standing the physical phenomena observed, the physics of the x-ray 
deposition during the metallization process was explored. 
Seals of Ue adiechalens qeeuntam, the dite eanvuaey to exioe- 
late the x-ray absorbed dose in the oxide layer due to the electron- 
gun deposition of aluminum and chromium, and the calculations are 
presented. The results of — measurements of the x-ray 
dose are included for comparison. The implications of the results 
ae Ss eee & Se ales eekly of MOS 

devices prepared with different gate metals are discussed. 


, Seen aot in cables. Pn me W.L.; 
.; Pine, V.W.; Wilson, C.W. (Science Applications, 
). IEEE Trans. Nucl. Sci; NS-23: No. PFio33- 1941 (Dee 


From IEEE annual conference on nuclear and space radiation 
fects; San Diego, CA, USA ap Jul 1976). 

A model is presented for the calculation of radiation-induced 
‘one in multiconductor electrical cables. The model employs a 
onte Carlo method for the calculation of the radiation-driven 
SS displacement with the cable and a Green's function to 
te charge displacement into induced currents on conductors. 
The model, w pide th hagecanter bese = dheprenstenceng w 
geometry and , permits consistent treatment of 
ae ae residual air, spatially d dent transient con- 
ductivity arising dose enhancement, saturation, and polariza- 
tion-effects. These effects have, by improper treatment or neglect, 
limited the Be meee and accuracy of previous models. Results 
are presented demonstrating the effects of gaps, residual air, dose 
enhancement, and dielectric liners and illustrating the distribution of 

signals on many-conductor cables. 
in SGEMP analysis. Shaw, L.E.; 


Serra, CM bce 
Ww lense and Space Systems Group, Redondo 
—_ CA). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1942-1945(Dec 


From IEEE annual conference on nuclear and space radiation 
effects; San — CA, USA (27 Jul 1976). 

"Assessment of the vulnerability of electronic systems to 
SGEMP requires ‘the knowledge of currents and voltages appearing 
at individual interface circuits. Recent assessment practices treat 
coupling either as an interaction of the fields with Bm individual 
wire isolated the remaining wires in the bundle, or as an 
ee SS ee eee De De Seis 9 & eat enter We 
describe here an effort to predict the coupling of the bulk current to 
individual wire current using both a and simplified model of 
the cable bundle. The loads were chosen to represent a 
en a ne eee Oe to 
predict the coupling was investigated. Measurements of the coupling 
were made on two-cable bundles in the laboratory, and the results 
are compared to those predicted by the models. Calculations of the 
probability of survival of typical interface circuits show that the 10 
dB accuracy to which the currents can be predicted with the 
simplified models requires only a modest increase in safety margin 
over the safety margin required with exact knowledge of the cur- 
rents. 


49635 

Beers, B. 
nV 
6) 





49637 Multiconductor cable response in x environments. 
Clement, D.M.; Wuller, C.E.; Chivington, E.P. W Defense and 
Space Systems Group, Redondo Beach, CA). JEEE Trans. Nucl. 
Sci.; — 6 — 1976). 

From I conference on nuclear and space radiation 
cet San Diego, CA USA GT 1976) én tot. 

analytical technique is presen’ lor predicting 

vidual wire currents on multiconductor cable bundles in X-ray 
environments, and an equivalent circuit model is developed which is 
applicable to low fluence environments. Analysis has been verified in 
tests conducted in the Simulation Physics SPI-5000 flash X-ray 


Systems Group, Re- 
CA). IEEE Trans. Nucl. ; NS-23: No. 6, 1952- 


957(Dec 1976). 
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From IEEE annual conference on nuclear and space radiation 
—!, San Diego, CA, USA (27 Jul 1976). 
analytical technique and experimental verification are 
wail for the response of shielded twisted pair cables to ionizing 
radiation. The common mode current of three sizes of cables is 
found to vary from 3.6 to 3.9 x 10°* Am 'm/cal/cm?-sec. The 
individual wire current was found to vary from 0.23 to 2.3 x 10~° 
Amps/m/cal/cm*-sec, over the range of loads considered. The 
effects of air and multiple exposures are discussed. The model 
developed is applied to several differential mode configurations. 


49639 Experimental and theoretical investigation of the plane- 
wave excitation = a multiwire cable harness. D.L.; Trybus, 
P.R. (Mission Research Corp., Albuquerque, . IEEE Trans. 
Nucl. Sci.; NS-23: No. 6, 1991-1 1996(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

This paper examines, both experimentally and theoretically, 
the basic responses at the load ends of a cable harness when the 
cable harness is exposed to the excitation afforded by exposure to a 
TEM wave of a pulsed plane-wave array. The theoretical 
involves the solutions to the appropriate time-dependent multiwire 
transmission-line equations using source terms reported by Taylor, 
Satterwhite, and Harrison. Two specific “cable bundles” were exam- 
ined. One was a single wire harness, which provided a simple, well- 
defined geometry and resulted in the elimination of many uncertain- 
ties in the theoretical modeling appropriate for the experimental 
investigation. The other was an t-wire, closely coupled, ——. 
that was representative of a typical satellite cable In the case 
of the single-wire harness, the comparison between theory and 
experiment is excellent. For the case of the multi-wire harness, the 
uncertainties associated with the important capacitance matrix, in 
particular the capactance-to-ground of the various wires, effected an 
pen yee agreement in the theoretically predicted and 
—e y observed responses at the load ends of Nhe individual 


49640 MLTRANS: a time domain solution of the response of 
transmission lines in a photon environment. Trybus, P.R.; Chodorow, 

A.M. (Mission Research ay Albuquerque, NM). IEEE Trans. 
Nuel Sci.; NS-23: No. 6, 1997-2001(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). — 

A time domain solution of the s transmission line 
equations found appropriate to characterize multiconductor photon- 
induced response is presented. The treatment allows N 
+ 1 conductor transmission lines with layered dielectrics. The series 
equivalent circuit takes the conventional form, but the shunt equiv- 
alent circuit is modified as described in the PEMTL development. 
The numerical techniques used in the coding of the problem follow 
those indicated by Merewether, which employ a “centered” finite 
difference methodology. This technique rapidly and see pe 
solves the time domain partial differential equations. Combined wi 
a photon source code such as PEMTL, this solution provides a 
powerful research tool in the analysis of the photon induced re- 
sponse of complex multiconductor cables. 


49641 et Sas eee eae a SS. 
Lowrey, A.R.; Friddell, K.D.; Milliman, L 
po — IEEE Trans. Ned Sci.; NS-23: Ke 6, Wafer 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

An experiment was performed to assess the magnitude of the 
differences in neutron damage to silicon transistors under various 
conditions encountered in fast burst reactor testing. Transistors were 
subjected to free-field pulse and free-field power run exposures, and 
to exposures shielded by lead and by paraffin. These tests provided 
data to compare to damage results obtained under routine test 
conditions, i.e., relatively unperturbed field but with the experiment 
table in place. Fission foils and an activation foil were exposed with 
each group of transistors. The objectives of the experiment were: 1) 
to determine if perturbations in the reactor ing environment 
—_ produce measurable differences in the relative damage in 

silicon transistors-- greater then the statistical variations cherecterio- 
eee pups and 2) to determine if the observed differences 

be correlated with the results of fission and activa- 

cue adeadanemaeneah hi ecniaia on aeteek 
SS an, that: 1) differences in relative neutron 
damage in silicon devices can be measured with le statistical 
a en eeeeae Se itions at one or 
more test facilities, and Te See Se ee Be Oe 
routing tron tests, of parameters more 
relevant to silicon damage a *S activity measurement, e.g., 
PHI(E < 600 keV) using a *’Np foil and the track-etch technique. 


49642 Neutron hardness assurance screen based on high-frequen- 
cy probe measurements. Bailey, R.A.; Ussery, M.A.; Vail, P.J. (Air 
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Force Weapons Lab., Kirtland Apa. NM). IEEE Trans. Nucl. Sci.; 
NS-23: No. 6, 2020-2026(Dec 197 6). 

From IEEE annual conference on nuclear and space radiation 
am? = Diego, CA, USA (27 Jul 1976). 

The objective of this study was to devise wafer level AC 
measurement procedures as an aid to the development of production 
line radiation hardness assurance screens and controls for compiex 
Integrated Circuits (ICs). This objective was met using a commer- 
cially available AC probe and associated test equipment in conjunc- 
tion with removable probe connected to critical circuit node 
points. The procedure was demonstrated for the test case of 100% 
electrical screens for neutron effects on transistors on dielectrically 
isolated linear circuits. Prediction accuracies (using a damage factor 
obtained independently) averaged 4% with a 4% standard deviation. 
This test case was only a part of the more general development 
a which is still in progress. A number of other applications 

‘or the measurement procedure are described. 


49643 Irradiated electronics reliability study. Ashley, C.; Deve, 
B. (Kirtland Air Force Base, Albuq a NM). JEEE Siem Nucl. 
Sci.; NS-23: No. 6, 2031-2034(Dec 1976). 
From IEEE annual conference on nuclear and space radiation 
eae _ ee “ir USA (27 Jul 1976). 
U.S. Air Force withdrew approximately 790 
ee we tb circuitry, in the form of 10 operational 
uidance and control systems, from the field and irradiated them. 
¢ irradiated modules were then returned to field service. Six years 
later, in 1975, failure and r records were analyzed statistically to 
determine whether the rediation had functionally affected the elec- 
tronics. There remained 650 irradiated modules available for this 
statistical analysis after culling. These modules had been carefully 
associated by individual serial number with approximately 1050 
modules in field use which were not irradiated and which served as 
controls. The fraction which failed among the irradiated modules in 
the six years of field service was not found to be = to a 
statistically significant degree than the fraction which failed among 
the control modules. 


49644 Irradiate-anneal screening of total dose effects in semicon- 
ductor devices. Stanley, A.G.; Price, W.E. (Jct Propulsion Lab., 
Pasadena, CA). JEEE Trans. Nucl. Sci; NS-23: No. 6, 2035- 
2040(Dec — 

From IEEE annual conference on nuclear and space radiation 


effects; ng Diego, CA, USA (27 Jul 1976). 

An extensive investigation of irradiate-anneal screening of 
semiconductor piece against total dose radiation effects as 
carried out as of a program to harden the Mariner Jupiter/ 
Saturn (MJS'77)spacecraft against the Jupiter radiation belts. The 
method consists of irradiating semiconductor devices with Cobalt-60 
to a suitable total dose under representative bias conditions and of 
separating the undesired tail of the distribution from the bulk of the 
parts by means of a predetermined acceptance limit. The acceptable 
devices are then restored to their pre-irradiation condition by anneal- 
ing them at an elevated temperature. 


49645 Review of the influence of radiations on channeltrons and 
channel plates. Macau, J.P.; Jamar, J.; Gardier, S. JEEE Trans. Nucl. 
Sci.; — No. 6, 2049-2055(Dec 1976). 
From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 
This is a review of present knowledge on the effect of 
radiations on channel multipliers and channel plates. 42 references. 


49646 Hole transport and recovery characteristics of SiO. gate 
insulators. McLean, F.B.; Boesch, H.E. Jr.; McGarrity, J.M. (Harry 
Diamond Labs., Adelphi, MD). JEEE Trans. Nucl. Sci.; NS-23: No. 
6, 1506-1512(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; a Diego, CA, USA (27 Jul 1976). 

The transient response, or flat-band voltage recovery, in a 
number of pedigreed Si = insulator MOS capacitors following 
exposure to a pulsed 13-MeV electron beam was studied as a 
function of time, temperature, and applied bias. A quantitative 
comparison of the response characteristics of the different oxides is 
made. It is found generally that the response consists of two stages. 
The first (carly time) stage in most cases encompasses most of the 
recovery and is dominated by hole transport through the insulator 
film to the interface. This hole transport recovery stage in all the 
oxides studied is well described by the stochastic model of hopping 
transport based on a continuous time random walk used peoueale | 
in the analysis of hole transport in SiOz. It is further shown that 
the main features of the hole transport are consistent with a model of 
the holes moving via oo hopping between localized sites in the 
SiO. The second or long-term stage of recovery commences after 
cessation of the hole transport in the oxide and is found to vary 
significantly in its importance and time of onset among the various 
oxides. This involves a radiation-induced buildup of interface 
states and possibly, in some cases, an annealing of a trapped-hole 
distribution near the SiO:/Si inerface. 
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~ 2 rthrop hno! , Haw- 
0” CA). IEEE Trans. Nucl. Sci; NS-23: No. 6, 1513-1519(Dec 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Studies of the temporal, temperature, and electric-field depen- 
dences of radiation-induced charge transport have been performed 
for radiation-hardened SiO, films. At room temperature for high 
applied fields, nearly all electrons and holes generated in the oxide 
by a pulse of ionizing radiation (5-keV electrons) drift to the inter- 
faces, whereas at low temperatures only electrons contribute to 
observed —— for relatively low fields. Below rere | ximately 
130°K at high fields, field-induced emission of ethos to 

giving rise to collection within seconds of a t fraction of 
the total number of holes generated. The present hole transport data 
wee gee hy for quite Pot terms iy Sty oat — 
with a sp’ in trap leve y to 
approximately 0.5 eV from the a band. ‘Comparison with the 
stochastic —— transort model is made and that model is found to 
be less satis’ tory in explaining these data. Charge buildup was 
examined in a Co™ environment and it is demonstrated that oxides 
exhibiting radiation tolerance at room temperature display severe 
radiation-induced changes at 77°K. It is also demonstrated that low- 
temperature charge —- problems can be alleviated either b 
employing an ion-implan oe or by applying a relatively 
field to the oxide Gung erate 


49648 Coane siden tepaeamidisiiimesisaliaa 
Boesch, H.E. Jr.; McGarrity, J.M. (Harry Diamond Labs., 
MD). IEEE Trans. Nucl. Sci; NS-23: No. 6, 1520-1525(Dec 1976). 
From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 
devices, such as charge-coupled devices and 
MOSFET's, are being investigated for use in imaging, signal pro- 
cessing and detector preamplifier applications in which the detector 
and its immediately associated electronics are operated at low tem- 
peratures (less than or equal to 80 K). Recent experiments on MOS 
capacitors and devices at approximately 80 K have established that 
when hole-electron pairs are generated in the SiOz insulating layer 
by i —— radiation the electrons sear gd swept out of the oxide 
while the holes remain essentially i le at or near their point of 
creation. As a result, the holes cause large flatband or threshold 
voltage shifts per unit dose in MOS structures. In contrast to the 
highly process-dependent “permanent” trapping of a small a 
of the radiation-generated holes observed at room tem 
retention of the holes in SiO, at approximately 80 
process-independent and is a consequence of a strongly raed 4 
dependent hole transport mechanism. The present paper 
two related investigations of radiation-induced charge buildup in 
SiO, at approximately 80 K. In the first study, the retention of holes 
at low temperature is : exploited to provide a direct measure of hole- 
electron pair yield per unit radiation dose as a function of electric 
field for high-energy ionizing radiation. In the second study the 
response of MOS capacitors to short pulse high dose irradiation at 
approximately 80 K is — and mechanisms which impose 
limits on the oxide charge buildup are examined. 


49649 Electron injection studies of radiation induced positive 
charge in MOS devices. Aitken, J.M.; Dime D.J.; Young, D.R. 
(IBM Research Center, Yorktown Heights, NY). JEEE Trans. Nucl. 
Sci.; NS-23: No. 6, 1526-1533(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Avalanche injection and internal photo-emission techniques 
have been used to study the capture of 7 wet by positive charges 
introduced into the oxide layers of MOS capacitors. These two 
techniques have been used to study the positive charge in Al gate 
and poly-Si gate capacitors. The electron capture cross-section of 
this charge has been found to depend on the composition of the 
inerface; positive charge at the Si interface tends to have a coulom- 
bic electron capture cross-section (approximately 4 x 10~'%cm?), 
while that at the aluminum interface a non-coulombic electron 
capture cross-section (less than or equal to 10~'*cm?). The location 
of the positive charge induced by radiation under positive or nega- 
tive bias has been determined in a completely non-destructive 
manner by photocurrent-voltage experiments. It has been found that 
under a positive irradiation bias, positive space charge accumulates 
within approximately 50 A of the Si-SiO2 interface, while under a 
negative bias, the space charge is within approximately 50 A of the 
Al-SiO> interface. In both cases there is evidence for some charge at 
the other interface introduced by the irradiation. 


49650 View dee Gov ene 
tivity. EerNisse, E.P.; Derbenwick, G.F. juer- 
que, fan. IEEE Trans. Nucl. Sci.; NS- —¥ 6, tsa 153 

1 
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ual conference on nuclear and space radiation 
dnint San] a cA, be 27 te te nn 
aspemag une 
tivity o 


A model is peng ag 4 
ie ang radon sexsi of hardened 


MOS devices "The model 
ties of SiO, at typical processing temperatures with stresses arising in 
Se eee een Oe SES hee eae. 
a ae lains the recently observed dependence of 
uced flatband voltage shifts upon SiO» thickness cubed. 
Sauieie comparison with experiment is obtained for the rela- 
pessoa ee agers hg undead mca «mae Poeanenee Nie sand 
oe temperature. Several a 
to further harden dey ah Wh calle exe Coane ty Oe 


Model for thickness dependence of ie dante 
MOS structures. Viswanathan, C.R. (Univ. “san ie so —_ 
les); Maserjian, J. JEEE Trans. Nucl. Sci.; NS-23: No. 


te 
annual conference on nuclear and space radiation 

effets; San Diego, CA, USi CA, aig 27 Jul wee 
ge buildup in MOS structures due 
to hole trapping in the oxide and the creation of sheet charge at the 
The contribution of hole trapping causes the flat 
band voltage to increase with thickness in a manner in which square 
and cube dependences are limiting cases. Experimental measure- 
ments on samples covering a 200 to 1000 A range of oxide thickness 
are consistent with the model, using independently obtained values 
of hole- parameters. An imp t finding of our experimen- 
a negative in charge contribution due to 
iti casee tanned Miele: Eendltieen atieemenes ae of Oo 
positive charge in the oxide at flatband. The tendency of the surface 
States to “track” the positive charge buildup in the oxide, for all 
thicknesses, applies both in creation during irradiation and in annihi- 
oe COS Seen An explanation is proposed based on the 
ect origin of hole traps and potential surface states. 


49652 Total dose effects on surface state density, carrier concen- 
tration, and 7 Namen in MOS layers. Whitefield, J.E. (Univ. of New 
Mexico, Alb: — ue); Southward, H.D.; Maier, R.J. JEEE Trans. 
Nucl. Sci.; NS- io. 6, . OS Seeeee 1976). 

From IEEE annual conference on nuclear and space radiation 
amen San Diego, CA, USA (27 Jul 1976). 

Measurements are in which the induced carrier 
concentration and Hall mobility of p-channel MOS structures are 
determined as a function of surface potential by Hall effect measure- 
ments at two different temperatures. The ratio of the Hall mobility 
to conductivity mobility was also determined. The density of inter- 
face states within 6 kT of the valence band edge wes calculated. The 
density of those states generally decreased with ionizing radiation 
dose and the channel carrier mobility was found to decrease with 
irradiation at low surface potentials. At high surface epery 
channel carrier mobility was relatively insensitive to — 
as scattering mechanisms within the conducting c 
are 


49653 Radiation-induced memory loss in thin-oxide MNOS so 
vices. Williams, R.A.; Nichols, D.K. (Rockwell International Co: 
7 a CA). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1554-1557(Dec 


From IEEE annual conference on nuclear and space radiation 
can San — * CA, USA (27 Jul 1976). 
A theoretical model | for the radiation-induced 


OS memory devices. The model 
ueeeaaiabteie adie eure 
much larger than the oxide thickness. 


nitride determines the decay of stored charge. It is proposed that the 
radiation-induced conductivity in the nitride is due to radiation- 
a and tha 
process t carriers become trapped before reaching 
thermal equilibrium. In calculating the radiation-induced nitride 
conductivity, a continuous a — is assumed. In 
SS Sanat oe the radiation-induced carriers are gener- 
See ee Although values for some of the 
parameters in the model are not known, it is shown that experimen- 
tal values of the radiation-induced memory loss rate are consistent 
with physically reasonable values of the unknown parameters. 
Origin of interface states and oxide charges generated by 
radiation. Sah, C.T. (Univ. of Illinois, Urbana). JEEE Trans. 
Nucl. Sci.; NS-23: Se oe 6). 
‘From IEEE ann ual conference on nuclear and space radiation 
CA, USA (27 Jul 1976). 
y located trivalent silicon atoms are shown to 
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~ ~ triple bond/Si-OH bonds are broken by ionizing radiation and 

ions are drifted away. In the bulk of the oxide film, the 
ae silicon and the interstitial dn mh donor centers are shown 
to be responsible for the heat and ; aan a positive — 
charge build-up (oxide charge) in th wn silicon oxide. 
49655 MOS hardness characterization and its dependence upon 
some "FO" and measurement variables. Hu, G.W.; Powell, J. 
(RCA Labs., Princeton, NJ). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 
1569-1572(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The effects of oxidation time (or oxide thickness) on the 
hardness of 1000°C dry oxides on silicon is shown to result in a post- 
irradiation flatband voltage shift (AV/sub FB/) that is proportional 
to oxide thickness squared (d?/sub ox/) for high energy irradiation 
and AV/sub FB/ varies as d/sub ox/ for vacuum ultraviolet (VUV) 
radiation and negative corona charging. This is in disagreement with 
previously reported work in whic V/sub FB/ varies as d*/sub 
ox/ was measured for high energy irradiation. The present experi- 
ments strongly suggest that hole ‘tan are located mainly at the Si- 
SiO, interface and have a total area density that is independent of 
oxidation time or oxide thickness at a constant oxidation tempera- 
ture. Trace amounts of water were added to the oxidation ambient of 
a modified hard-oxide furnace tube in levels from 16 parts 
per million (ppm) to 50,000 ppm. The results o — 
show that trace levels of water do not significantly degrade the 
radiation hardness of dry oxides. 


> eng he ye 


surface defects on MOS radiation- 
ee King, E.E. (Naval Research Lab., Wash- 
sO” ineton, BC) EEE Trans. Niel Sci.; NS-23: No. 6, 1573-1579(Dec 


From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 
The relationships of the electrical 5 gop of irradiated 
MOS structures to processed-induced s defects have been 
investigated. It has Ao found that the radiation-induced 
tions in oxide. harge and interface states relate directly to the 
density of oxidation-induced stacking faults and edge dislocations. 
The density of such surface defects depends on both the — 
properties of the starting silicon and the fabrication 
Oxidation-induced stacking faults are strongly related to the aide 
tion conditions, such as —— time, and ambiance. High- 
frequency CV, quasi-static CV, and ac conductance techniques were 
used to determine the interface state densities and flat-band voltage 
distributions. It has been found that, in addition to interface states, 
pon one to ionizing radiation causes gross non-uniformities in 
positive space-charge. Usng secondary ion mass 


on (SIMS) on an MOS sample high density of ‘of stacking 
faults, it has been shown that positive c harge-species drit to the 
SiO2/Si interface and form clusters in a fashion similar to 
that of the defects delineated by differential etching. Based on the 
known relationship of surface generation lifetime on surface defects 
a lifetime has been demonstrated as an effective electri- 

cal parameter for the prediction of the total-dose radiation sensitivity 
of MOS devices. 


49657 Dependence of buildup on hole generation 
and transport in irradiated MOS capacitors. hp ema P.S.; McGar- 
rity, J.M.; Boesch, H.E. Jr. (Harry Diamond Labs., Adelphi, MD). 
IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1580-1585(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

In a prior publication, Winokur and Sokoloski reported that 
the nature and magnitude of the buildup of interface states in MOS 
capacitors under positive bias was the same for both 
Coy and nonpenetrating 10.2 eV uv radiation. They 
the buildup of interface states in MOS capacitors subj to hi 
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49658 Radiation induced leakage currents in silicon on 
MOS transistors. Wang, S.T.; Royce, B.S.H. (Princeton Univ., NJ). 
IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1586-1589(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Measurements are reported in which photodepopulation and 
thermal bleaching eran have been applied to the study of 
radiation induced a positive charge in the Al,Os substrate of 
n-channel MOS/SOS devices. Photodepopulation data indicates an 
optical depth for the hole traps of 2.5 eV. Thermal bleaching studies 
yield a corresponding thermal depth of 0.75 eV. Some 

y stimulated current measurements which reveal additional 
low temperature stable traps are also reported. 


49659 Si interface trapping: effects of sap- 
phire type and EPI growth conditions. Neamen, D.; Buchanan, B. 
(Rome Air Develo; eT Center, Hanscom AFB, MA). IEEE Trans. 
Nucl. Sci.; NS-23: No. 6, 1590-1593(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The total ionizing radiation induced charge trapping effects at 
the silicon-sapphire interface of SOS (silicon on sapphire) devices 
have been characterized as a function of type of starting sapphire, 
sapp oy pre-epi annealing, and epitaxial silicon growth con- 
dition. The starting sapphire wafers were derived from the three 
basic growth methods which are Czochralski, ribbon (or edge de- 
fined), and gradient furnace (Schmidt-Viechnicki). The sapphire 
wafers were polished by different sources, and both hydrogen and 
air pre-epi annealing environments were used. The epitaxial silicon 
was grown using the standard uniform growth rate method and the 
“burst” method. The magnitude of the radiation induced char 
trapping at the silicon-sapphire interface is correlated with 
various processing variables and related to the back channel leakage 
currents of n-channel enhancement mode MISFET’s. The amount of 
trapped charge is dependent on the bias applied during radiation and 
is non-uniform under the channel region of the FET devices. 


49660 Effects of defects and impurities in starting material on 
radiation hardness of CMOS/SOS devices. Peel, J.L.; Barry, M.D.; 
Green, L.G. (Rockwell International Co ., Anaheim, CA). IEEE 


Trans. Nucl. Sci.; NS-23: No. 6, 1594-159 1976). 
From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 


Some of the relationships between defects and impurities in 
SOS starting materials and the radiation hardness of CMOS/SOS 
devices have been investigated. It is shown that a direct correlation 


exists between contaminants in the epitaxial silicon film and the , 


radiation-induced back-channel leakage currents. Radiation-induced 
shifts in device threshold voltage were observed, but these shifts 
appeared to be more closely related to variations in device process- 
ing than to silicon film contamination. 


49661 Processing effects on steam oxide hardness. Schilesier, 
K.M.; Benyon, C.W. (RCA Labs., Princeton, NJ). JEEE Trans. 
Nucl. _~ NS-23: No. 6, 1599-1603(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

It is well known that processing steps strongly affect the 
radiation tolerance of MOS oxides. In this © we present the 
effects of post oxidation anneal on the radiation hardness of steam 
grown oxides. Radiation hardness varies systematically with anneal 
time and temperature and can be controlled over a more than order 
of magnitude range. For each anneal temperature there is an opti- 
mum anneal time which gives the best radiation hardness. 
the anneal time beyond the optimum tends to degrade the — 
with the square root of time. A model a diffusion of 
excess silicon into the oxide is pro to exp the hardness 
degradation for extended anneals. Additional data presented show a 
square law dependence of radiation induced flatband shifts on oxide 
thickness, and the effects of low temperature hydrogen treatments 
and aluminum sinter steps on radiation performance. 


49662 Field oxide inversion effects in irradiated CMOS devices. 
Adams, J.R.; page, F.N. Go 6, 1604 1609(Dec 97h 
IEEE Trans. Nucl. Sci; NS-23: No. 6, 1604-1609(Dec 1976). 

From IEEE annual conference on nuclear and space 
effects; San Diego, CA, USA (27 Jul 1976). 

"The primary failure mechanism of CMOS devices in an 
ionizing radiation environment is a threshold — shift in both 
the p-channel and the n-channel devices due to a buildup of radi- 

ation-induced fixed charge in the silicon dioxide and the creation of 
surface states at the silicon-silicon dioxide interface. It has been 
observed that many CMOS device types exhibit milliampere range 
post-rad n-channel leakage for doses between 10‘ - 10° rad (Si) even 
though the gate oxide threshold shift is much less than that required 
pee cin. needy mys This is caused by field oxide 
inversion under the to improper or a lack of guard- 
banding of the Bon bw device for rt Cope environment. The 
solution to this problem in hardening CMOS devices involves guard- 


INSTRUMENTATION 


banding the n-channel devices and 

the gate metallization over the pote 

devices which utilize this technique has shown it 

solution to the problem. Data on several types of CM CMOS devices are 
presented to illustrate the n-channel leakage problem and the 
tion. S guardbanding problems encountered with sili 

on bulk Silicon devices are also described and possible solutions to 
these problems are discussed. 


49663 Self aligned radiation hard CMOS/SOS. Kjar, R.A.; 
S.N.; Pancholy, R.K.; Peel, J.L. (Rockwell International Corp., 
Anaheim, CA). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1610-1612(Dec 

° From IEEE annual conference on nuclear and space radiation 
oie Diego, CA, My (27 = A 

paper reports the results of extending previous! a. 

ed radiation hard methods to a self-aligned CMOS, 
cess. Over 20 lots of CMOS/SOS circuits have been 
this process. Threshold shifts, after 1 eee 
less than or equal to 1.2V for the n-channel devices and less than or 
equal to 2. for the p-channel devices under worst case bias 
conditions. Several lots of devices have been fabricated with less 


irradiation n-channel back 
mil of channel width, the 
extent on quality of the he starting SOS material. parameters 
and life-test stability are excellent and equal to those obtained with 
similar, non-radiation-hard processes. 


49664 Radiation-hardened CMOS/SOS LSI circuits. A 
K.G. (Hughes Aircraft Co., Newport Beach, CA); Peterson, H. 
i e, D.P. IEEE Trans. Nucl. Sci; NS-23: No. 6, ies eie(bes 
1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

‘The recently developed technology for building radiation- 
hardened CMOS/SOS devices — now ae ol ae to oe fabrica- 
tion of LSI circuits. This results on 
—_ ee pe ~ 8-bit sade /abracor (Al eae) 02 a 256-bit 
shift register (Si gate), and a poly generator gate). The 
bit shift register shows very Freie after 1 x 10° rads (Si), 
wah on ines Oe 2 SS ee 
—— of about 20% in maximum frequency, and little or no 

e in quiescent current. The p-channel thresholds increase 
09 to -1.3V, while the ohana thresholds decrease from 1.05 to 
0.23V, and the n-channel leakage remains below 1nA/mil. Excellent 
hardening results were also obtained on the polycode generator 

‘en circuits were irradiated to 1 x 10° rads (Si), and all 

continued to function well, with an increase in minimum power 
supply voltage from 2.85V to 5.85V and an increase in quiescent 
current by a factor of about 2. Similar its were 
obtained on the 8-bit adder, with the minimum power supply vo! 
increasing from 2.2V to 4.6V and the add time increasing from 2 
to 350 nsec after 1 x 10° rads (Si). These results show that large 
CMOS/SOS circuits can be hardened to above 1 x 10° rads (Si) with 
either the Si gate or Al gate technology. The paper also discusses the 
relative advantages of the Si gate versus the Al Al gate technology. 


49665 Radiation effects in a CMOS/SOS/AlI-Gate D/A convert- 
er and on-chip 
Electronics Div., Princeton, NJ); Hi 
Sci.; ag ah No. lo. 6, 1617-1623(Dec 197 
Fro conference on nuclear and space radiation 
effects; San] aaa CA, USA (27 Jul 1976). 
This paper presents the results obtained from total dose and 
transient radiation tests on a CMOS/SOS/AI-Gate D/A converter 
and on-chip diagnostic transistors. Samples were irradiated by 
cobalt-60 gamma rays under worst-case conditions, and by 10-MeV 
electron pulses of sO-ns and 4.4-ys duration. Devices were fabricated 
with three different insulators; the two discussed here are standard 
santo & poeanle 0 dieaiier tae) Test transistors on the D/A chips 
made it possible to the failure modes of the converter and 
to evaluate some designs These consisted of tandard edge P 
and n-channel transistors, edgeless units, edgeless tetrode transistors, 
os ne ae a gate with a diode clamp from 
substrate to gate. total dose results indicate that the pyrogenic 
oxide increased the failure dose of the operational am ——— vo 
of the converter from 10* rads (Si) to 2 x 10° rads (Si); however, the 
sample and hold failed after exposure to a low level of 10° rads ‘Si. 
Test devices indicated this to be due to the radiation-induced leakage 
current of the transmission oe 
hold capacitor. The diode c 
shifts and the leakage currents. 
device performance because of a more 
test data indicated that the edgeless units produced less photocurrent 
than the edge units by about a factor of three to four. Converter 
upset levels are less than or equal to 10° rads/s due to precision 
requirements which make a few millivolt transients untenable. 
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49666 Characteristics of large area CCD imaging systems. 
Taylor, G.W.; Collins, D.R.; Hartsell, G.A.; Antcliffe, G.A. (Texas 
Instruments Inc., Dallas). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 497- 
500(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A review is presented of rear-illuminated CCD imagers 
having 400 x 400 resolution elements fabricated with a double level 
anodized aluminum electrode system. The application of these 
imagers is to d pane yoann hy aan ony San eee 
KHz are req ting temperature o! is possible. 
Tie eeetaes cf ts toh n aT cal eee ond compenons 
made to the operating parameters of a smaller 160 x 100 array 
fabricated with the same technology. Finally, a review of effects of 
gamma radiation on device performance is presented. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 47120, 47122, 47457, 47525, 
47577, 47594, 47595, 47907, 47927, 48645, 48670, 49243, 49367, 
49440, 49491, 49493, 49595, 49666, 49901, 49951 


49667 (BM-RI—7676) Solid-state amplifier for the bridge circuit 
of a mercury detector. Lepper, C.M. (Bureau of Mines, Denver, 
ed (USA). ——— Research Center). 1972. 10p. of Mines, 


solid-state amplifier for the bridge circuit of an atomic- 
absorption mercury detector is presented and described. Operational 
advantages over previously used circuitry include improved time 
and temperature stability, increased measurement accuracy, and sim- 
plified setup, calibration, and operation. 


49668 (LA—6725-MS) Description of a passive ng og te- 
lemetry system. Bobbett, R.E.; Koelle, A.R.; Landt, J.A.; Depp, 
S.W. he = Alamos Scientific Lab., N.Mex. (USA)). ye isi. Con- 
tract W-7405-ENG-36. 14p. Dep. NTIS, PC A02/MF 

An electronic temperature- monitoring antag °  sescribed. 
This system, designated Model 75, was designed and fabricated in 
1975 to demonstrate the feasibility of monitoring the temperature of 
a bovine animal via a passively powered transponder implanted 
under the animal's skin. The functional elements comprising this 
successful preprototype system are documented. 


49669 (SAND—77-0252) Evaluation of various bleaching pro- 
cesses for single exposure and multiple exposure holograms. Phipps, 
G.S.; Landry, M.J.; Robertson, C.E. (Sandia I Labs., Albuquerque, 
N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 30p. Dep. 
NTIS, PC A03/MF AO1. 
Five bleaching techniques for Agfa Gevaert Scientia 10E75 
-resolution plates were evaluated as to their resultant diffraction 
ciency and relative signal-to-noise ratio for identically recorded 
single exposure holograms. A cupric bromide bleach was judged to 
produce the “best” results. A series of tests was conducted using this 
cupric bromide to determine the optimum ——s conditions for 
both single exposure and multiple exposure bleached holograms. 
Data are presented for diffraction efficiency, signal-to-noise ratio, 
and resolution of diffuse and a image holo for both 


a ae multiple ex, using a nontrivial object. The 
tion efficiency of both t se ef inte is improved by up to 


three orders of magnitude by bleaching. The signal-to-noise ratio of 
diffuse holograms is degraded by bleaching, but that of the focused 
image holograms is improved. The resolution of both types was not 
affected by bleaching. Bleached — exposure holograms were 
found to be similar to single ex that diffraction effi- 
ciencies were lower. It was found that the tion efficiency of a 
bleached hologram decreases with age. 


49670 (UCRL—13725) Shock calibration of accelerometers 
‘s bar. Brown, G.W.; , G.A. (California Univ., 


Berlele (USA). Coll. of ’ 1977. Contract W-7405 
. . O -7405- 
ENG G48. 120p. Dep. Tiyy } AOl. 


A compressive strain wave traveling in a me peg s Bar is 
used as a pulse to calibrate accelerometers at a level of 100,000 G's 
acceleration. An instrumentation package was built to automatically 
display the calibration constant on a digital voltmeter at the instant 
of the test. The procedures, equations, and electronic circuits 
necessary for the calibration are presented. 


vannes, France). JEEE Trans. Nucl. Sci.; NS-24. ro % rere 


rr 
rom 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oe Oct 1976). 
The ability to tightly pack millions of microscopic secondary 
emitting channels into a two-dimensional, very thin, array known as 
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a microchannel plate (MCP) provides excellent electrical Sot de or 
current amplification associated with an extremely short 
time as wal as very good spatial resolution. The ultimate  pertor 
mances in spatial and temporal resolutions achieved by MCP-based 
vacuum devices hee — and illustrated by the description of a 
large range of tal prototypes (photomulti; —_ oscillo- 
tubes, s' camera tubes, etc.) designed and produced at 
LEP, then tested in cooperation with Nuclear Research and Plasma 
Physics Centers in Europe and USA. 


49672 Prospects for lightwave communication via optical fibers. 
Li, T. (Bell Labs., Holmdel, NJ). IEEE Trans. Nucl. Sci.; NS-24: No. 
1, a 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Optical-fiber transmission lines appear attractive for a variety 
of applications in which twisted copper pairs and coaxial cables are 
now used exclusively. These applications range from on-premises 
data-bus links and equipment wiring to interoffice and intercity 
telecommunications trunks. Ex ———_ to explore the technical 
feasibility of optical fibers in these areas are now in progress. A 
discussion of the systems aspects of optical-fiber transmission consid- 
erations of choices of carrier sources and fiber types, bandwidth, 
modulation format, receiver noise, and repeater techniques and 
systems. 


49673 Performance studies of prototype microchannel plate pho- 
tomultipliers. Lo, C.C.; Lecomte, P.; Leskovar, B. (Univ. of Califor- 
_ IEEE Trans. Nucl. Sci.; NS-24: No. 1, 302-311(Feb 


From 23. nuclear science symposium; New Orleans, LA, 
USA = Oct 1976). 

The characteristics of prototype photomultipliers having high 
gain microchannel plates for electron multiplication have been inves- 
tigated. Measurements are given of the dark current, a: - 
ciency, anode pulse amplitude, electron transit time, 7 oe 
lectron time spread, and pulse height resolution of LEP 
HR 400 photomultipliers. The gain, the collection efficiency, a ve 
single electron pulse amplitude as functions of the ambient axial and 
transverse magnetic fields have been measured and are discussed. 
Measurement techniques and descriptions of the measuring systems 
are given in detail. 

49674 of microprocessors in a national laboratory. 
Fisher, E.R. (Univ. of California, Livermore). JEEE Trans. Nucl. 
Sci.; NS-24: No. 1, 362-365(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA . Oct 1976). 

Lawrence Livermore Laboratory (LLL) has long been in- 
volved in automation using minicomputers in the laboratory environ- 
ment. This Eodioonen t has cuhiel LLL to become familiar with 
the problems of implementing computer systems. As a result of 
experience with computer system problems, LLL was in a very 
good position in 1972 to take advantage of the new microcomputer 
technology. In the fall of that year, LLL selected the Intel F008 
microprocessor and decided to create a standard system within the 
Laboratory. The main function of this standard was "To make 
current technology easy to use and allow for upgrading to new 
technology.” These are powerful arguments for implementing stan- 
dards in a research environment. The reasons for standardization are 

time, stop duplication of effort and ease the design 
processes of final system. The support for such a system is 
possible because there is only one _ to o—— rather than a 
proliferation of systems as eS Se commercial microproces- 
sor area. The LLL system is 


49675 Instrumentation system trends in European laboratories. 
Mueller, K.D. (Zentrallabor fuer Elektronik, KFA, — Ger.). 
IEEE —_ Nucl. Sci.; NS-24: No. 1, 366-373(Feb 19 

rom 23. nuclear science symposium; New LA, 
USA (ooe Oct 1976). 

An overview of present CAMAC instrumentation trends for 
control of eee: and yy Hy > given. Some developments 
concerning uisition fast data preprocessing are men 
Suan Eset Glade & Gaued oo Ge an at nate 
CAMAC systems. A new mechanical standard is described which is 
widely used by the European industry. Some laboratories have 
shown considerable interest in this system. Latest ESONE activities 
are reported. 


49676 Microprocessor-minicomputer combination for simpler, 
ee ee oe Martin, E.R. (Los Alamos 

Scientific Lab., NM). JEEE Trans. Nucl. Sci; NS-24: No. 1, 374- 
378(Feb 1977), 


23. nuclear science symposium; New Orleans, LA, 
ety terete ‘ 
microprocessors have considered for a variety 
of quieted tose pon take practical use has been 
related to large quantity production runs. For few-of-a-kind instru- 
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ment development pro the microprocessor has been a very 
expensive, time-consuming option employed gainfully only where 
very tight constraints such as physical size or power dissipation were 
involved. On the other hand, minicomputers have become common- 
oe: in the industry, with most engineers familiar with their inter- 
acing and use. The parallel interface of a microprocessor to a 
common minicomputer is described. This approach uses existing 
minicomputer expertise and hardware to open up many new low- 
quantity micro applications. 


49677 CAMAC/E: extending the concept of CAMAC. Abbott, 
D.L. (Standard Engineering Corp., — CA). IEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 401-404(Feb 19 77). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The usefulness of CAMAC has been extended for a certain 
class of applications by defining an I/O structure similar to, but more 
economical, than the Dataway. The reduced overhead offers an 
— alternative for interfacing large numbers of identical 
c els. 


49678 Mobile automated high-speed transient data recording and 
transmission system. Antuna, P.A. (EG and G, Inc., San Ramon, 
CA). IEEE Trans. Nucl. Sci.; NS-24: No. 1, '405-407(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A CAMAC-based mobile automated high-speed transient data 
recording and transmission system develo for gathering under- 
ground nuclear test data in remote areas at the Nevada Test Site is 
described. The system, which is comprised of a NOVA-820 comput- 
er and measurement instrumentation packages interfaced via 
CAMAC modules, permits baseline and zero-time data to be record- 
ed and transmitted automatically in digital form via microwave data 
links to a central computer complex for reduction, display, and 
analysis. The modular software packages developed for sytem 
provide maximum flexibility and efficiency in the tailoring of control 
wee monitoring procedures to match the data requirements of par- 
ticular tests. 


49679 CC80: a microcomputer crate controller for CAMAC, 
Waiz, H.V. (Stanford Univ., CA). JEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 423-427(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A microcomputer crate controller has been developed for use 
in CAMAC based instrumentation, control, and data processing 
systems at the Stanford Linear Accelerator Center. This unit may be 
used in multicrate branch highway systems to provide local process- 
ing capability within each crate, or in a single crate to form a stand- 
alone CAMAC system. 


49680 High-speed multiple-channe! analog to digital data-acquisi- 
tion module for systems. Ethridge, C.D. (Los Alamos 
Scientific Lab., NM). JEEE Trans. Nucl. Sci; NS-24: No. 1, 435- 
439(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

Intelligent data acquisition and instrumentation systems estab- 
lished by the incorporation of microprocessor technology require 
high-speed analog to digital conversion of multiple-channel input 

. Sophisticated data systems or subsystems are enabled by the 

microprocessor software oe | to establish adaptive input data 

rocedures. These | rocedures are enhanced by versatile 
interface circuitry whi ware controlled. 


49681 Distributed intelligence in CAMAC, Kunz, P.F. (Stanford 
Tn CA). IEEE Trans. Nucl. Sci; NS-24: No. 1, 452-453(Feb 


From 23. nuclear science symposium; New Orleans, LA, 

USA (20 Oct 1976). 
The CAMAC digital interface standard has served us well 
since 1969. During this time there have been enormous advances in 
ital electronics. In particular, low cost Ppa mages now 
make it feasible to consider use of distributed intelligence even in 
simple data acquisition systems. This paper describes a simple exten- 
sion of the CAMAC a we which allows distributed intelligence 

at the crate level. 


49682 Shared random access memory resource for multiprocessor 

real-time — Dimmler, D.G.; Hardy, W.H. II. (Brookhaven 

National Lab., NY). IEEE Trans. "Nucl Sci.; NS-24: No. 1, 
469-475(Feb ot 

From 23. nuclear science symposium; New Orleans, LA, 

USA = Oct 1976). 

A shared random-access memory resource is described which 

is used within real-time data acquisition and control systems with 

multiprocessor and multibus organizations. Hardware and software 

aspects are discussed in a specific example where interconnections 
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are done via a UNIBUS. The general applicability of the approach is 
also discussed. 


49683 Toward a_ theory 

Abbott, D.L.; Little, D.R. Standard Corp F 

CA). — Trans. Nucl. Sci; NS-24: No. 1, 489-49 (Feb 1977 1977). 
From 23. nuclear science symposium; New Orleans, LA, 

USA (20 Oct 1976). 

The design of computer-CAMAC interfaces has been, up to 
now, a largely “intuitive” — concentrating on hardware with 
almost no attention to software and other system level consider- 
ations. This paper offers some suggestions for improved interface 


design and introduces a means of quantitatively evaluating interface 
performance. 


49684 Image intensification of x a en 


biological structures. Reynolds, G.T.; Milch, J.R.; Gruner, S. (Prin- 
ceton Univ., NJ). JEEE — Nucl. ‘Sci; NS-24: No. 1, 501- -510(Feb 
1977). 


From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

An image intensifier has been used to record two a 
x-ray diffraction patterns. The ey — characteristics of the 
system in current use are described. This system provides for the 
conversion of x-rays to visible light, in’ ification of this light for 
integration on a TV vidicon target, on-line computer controlled scan 
and readout to disk, and subsequent computer analysis of the data. 
The system is particularly useful for the —_ of weakly di 
specimens, samples where radiation damage dictates minimal expo- 
sure, and structures where dynamic processes are involved. Results 
obtained to date are discussed. Comparisons are made of this system 
with alternate recording systems, including film and electronic de- 
vices. The potential usefulness of this — for studies utilizing 
high intensity synchrotron radiation is discussed. 


49685 Instrumentation requirements and provisions for ——— 
Spacelab missions. Pellerin, C.J. Jr. (National Aeronautics and aan, 
Administration, Washington, DC). JEEE Trans. Nucl. Sci.; 
No. 1, wn 822(Feb 1977). 

m 23. nuclear science symposium; New Orleans, LA, 
USA (oe Oct 1976). 

An overview of the instrument accommodations for Shuttle/ 
Spacelab missions is presented. Spacelab subsystems that — 
with experiments are discussed in some detail. Particular 
given to the Command and Data Handling Subsystem. 
information is provided regarding the acoustic ee ae 
emergency landing requirements. 


49686 Standardized modular instrumentation eo for space 
scientific instruments. Carden, R.C. III; Juergens, D.W.; Maloy, 
J.O.; Mohler, G.R. (Time-Zero Labs., Gardena, CA). IEEE Trans. 
Nucl. .~ NS-24: No. 1, 823-834(Feb 1977). 

om 23. nuclear science symposium; New Orleans, LA, 
USA 20" Oct 1976). 

A standardized instrument modular system is being developed 
for scientific space instrument application. The ee is similar in 
concept to NIM/CAMAC. Programmable analo og and digital func- 
tional blocks are contained within hybrid “nodes”. Up to a of 
these nodes of any desired mix are mounted on standard modules 
which, in turn, are housed in a modified CAMAC crate. A station 
control on each module allows access of CAMAC control functions 
and/or data transfers from the dataway into each node. CAMAC 
protocol is used in the crate controller and branch driver. A micro- 
computer controls data handling and spacecraft command and te- 
lemetry interfaces. 


Low power CAMAC and NIM modular systems for space- 
Oe en 0 ee —_ 
T.J.; Ehrmann, C.H. (National Aeronautics and a 
tion, Greenbelt, MD). JEEE Trans. Nucl. Sci.; Ni No. 1 835- 
839(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The advent of the Shuttle launch vehicle and Spacelab have 
resulted in adequate weight and volume such that experiment elec- 
tronics can be implemented at relatively low cost using spaceflight 
versions of CAMAC and NIM modules. Studies of 10 modules by 
manufacturers have shown that power reduction overall by a factor 
of approximately 3 can be accomplished. This is adequate both from 
the point of view of consumption and tem rise in vacuum. 
Our studies — that a —S 
types is required a listing is given. ¢ 
modules in order to prod: i i 
finally, the further studies, prototyping and testing leading to eventu- 
al flight qualification are described. 


49688 X-ray reconstruction by finite field transforms. Reed, I.S.; 
Kwoh, Y.S.; Truong, TK: Hall, E.L. (Univ. of Southern California, 
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me IEEE Trans. Nucl. Sci.; NS-24: No. 1, 843-849(Feb 


tom 23. nuclear science symposium; New Orleans, LA, 
USA (oon Oct 1976). 
The reconstruction of two-dimensional density distributions, 
CE Se SENS © Cane a eee Seah wees aoe, 
was suggested originally by Bracewell and Riddle. Recently Rama- 
Lakshminarayanan proposed that a direct convolution 
three-dimensional objects 
from projections obtained from x-ray scanning. They showed that 
the reconstruction of the sections of an object in the spatial domain 
was the average of the convolutions of an appropriate filter function 
with these projections over all ible projection angles. The best 
filter function presently known for this method was given by Sop 
and Logan. The new tomograph machines are now using substan 
Toe cuaeienaan, he tan Dede Mes OE eae q 
As a consequence, the fast Fourier transform cuted of 
convolution now com favorably in with the direct convo- 
lution method, described by S and . In this a fast 
transform method is used to orm the convolution o' Shepp 
and Logan filter with the projection data. To perform these convo- 
——> at tational speed and accuracy, a fast Fourier 
ithm is developed over a finite or Galois field 
Gr) 0 ) of i pn instead of the usual field of complex numbers. 
ld of integers modulo q where q is a prime of the 
ba k x See n/ + 1. Important features of this computational 
technique to ee ae are —_ a high computational speed and 
an absence of ro 
49689 Reconstruction of foi from their projections. The influ- 
ence of measurement errors on the reconstruction. Kowalski, G. 
GmbH SE Cy. Hamburg). JEEE Trans. 
Nucl. —s —— No. 1, 850-864(Feb 1977). 
3. nuclear science symposium; New Orleans, LA, 
USA @00e Oct 1976). 
two dimensional layer of a three dimensional object can be 
siomumugead eg toned obs Wap eneies of oe through 
this layer using a —— my The quality of the — 
image is y noise in primary projection data. 
Different sources of noise have been inv: . Their influence on 
quality is calculated. Ultimate limits in ‘spatial and density 
resolution are derived. 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 47398, 47421, 47714, 47715 


49690 FO -SEee Detar cana te tenchele enaring tei 
nology. Volume I. Technology assessment of borehole logging tech- 
niques, Final report. Steinman, D.K.; Stokes, J.A.; Vagelatos, N.; 
Bryan, D.E.; Rock, D. (IRT Corp. , San Diego, Calif. (USA)). 18 
Mar 1976. 76. Contract 30255018. 330p NTIS, PC A15/MF AOl. 
licability of borehole assaying techniques, both con- 
a. advanced, to orebody evaluation in the mining indus- 
try is reviewed and assessed, and the research, development, and 
demonstration programs necessary to apply the various lo 
techniques to mining are outlined. The principal method of y 
evaluation in the the mining industry is coring. However, coring is 


ysis in its various forms to have i 
Lseny Anan = - fry t asa ee oe tech- 
nique techniques to | ere gy uores- 
cence, X-ray diffraction, p infrared spectro 
copy. Of 12 ladustrics comsidored ia thie sted, those where 
for advanced borehole logging technology is greatest are uranium, 
copper, gold, and iron. 


(PB—261810) Future research in borehole 
II. the 





iques 
bibhoerenhy was converted to an automated form 
ilization, and to allow for maintaining and 
base covers articles, s i 


by the Bureau of Mines. After com; ay 
the 
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CHEMICAL 


49692 (AD-A—038321) Air blast measurement technology. Final 
report, October | iy 1976. Sachs, D.C.; Cole, E. 
(Kaman Sciences .» Colorado Sp: Colo. (USA)). 1976. 
Contract DNAOOI 7 8. 204p. PC 


—76-38U(R)). 
A10/MF AOl1. 

Primary objectives of the project are to establish a baseline 
currently available transducers and measurement technol- 
ogy for the study of air blast phenomena. This Jl say represents an 
effort toward improvements in existing sensors and measurement 
peuetiogs through and Gunination of information as 
well as a search for techniques to measure parameters that are being 
measured with limited success or not at all. The study is focused on 
measurements of air blast parameters associated with peak overpres- 
sures above 140 N/sq. cm. (200 psi) that are related to HE tests and 
large-scale explosive y-driven shock tubes designed to simulate the 

air blast effects and environment from a nuclear explosion. 


49693 (MLM—2421) Tuperitins of of structural pyrotechnic ma- 
terials. Hartzel, L.W.; Kettling, G Salerno, R.F.; Schneider, 
R.E.; Taulbee, A.C. (Mound Lab., ‘Miamisbun Ohio (USA)). 31 
May 1977. Contract EY-76-C-04-0053. 8p. Dep. >. NTIS, PC A02/MF 


AOl. 

Approximately 200 items were molded from inert-filled and 
pyrotechnic powder-filled diallyl phthalate molding powders and 
shi; to Sandia Laboratories, Albuquerque, together with 10 lb of 

diallyl _— molding powder, as specified in Sandia 


purchase order SA-4105. Preparation, pelletizing, and molding pro- 
cedures for the powders are summarized. 


49694 (UCRL—52175(Rev.1)) New booster explosive LX-15 
(RX-28-AS). Golopol, H.A.; Fields, D.B.; Moody, G.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 18 Mar 1977. 
Contract W-7405-ENG-48. 29p. Dep. NTIS, PC A03/MF AOl. 
LX-15 (RX-28-AS) is a new booster explosive based on 
hexanitrostilbene (HNS). This formulation is better than PBX 9407 
in performance in the slapper ee Ce See eee maine TINS 
ties and safer handling anatnition. The advantages of Ss 
are as follows: high ange point (approximately 315°C); te relative 
insensitivity in handling; and allowability as an in-line explosive in 
MIL-STD-1316A. 


NUCLEAR 
REFER ALSO TO CITATION(S) 49678 


49695 (AD-A—037426) Stresses produced in a long tw bya 
nuclear thermal environment. Final report. Quigley, E.F. (Ballistic 
Research Labs., Aberdeen Proving Spey Md. Usa). Feb 1977. 
30p. —— NTIS, PC A03/MF A' 

Tak: conse otpttles the pine canis Gxbusien of. 0.0: of 
non-dimensional equations for the quasi-static, thermal stress field in 
a unrestrained, isotropic, homogeneous, solid cylinder whose 

surface is subj to heating by a nuclear thermal pulse. 
Included are the aS Ses eS aa = 
eee thermal pulse and the total energy 
° pulse. 


49696 Pn aetna 4 ng yg 
technique. Final ay D.J. (Air re 
Kirtland AFB, N. USA), Feb 971 15p. ( TRO. 
300). NTIS, PC A02/MF A 

te ted caine the high cost of ground motion transducers wed 

explosive simulation testing, a program was initiated to 

pam the feasibility and cost effectiveness of recovery tech- 
niques to retrieve and reuse the transducers. In-house research 
produced two approaches for recovery: (1) using a backhoe; and (2) 
overcoring with a drill rig. After a number of attempts both 
methods, it was determined that the overcoring recov ue 
was a failure because of differential displacement o 
column during the explosive test. 


49697 See an Wave aning 5 by an underwater explo- 
= Hartmann, G.K. (Naval Surface 


Misteo Md. (U ps Sep 1976. 167p. (NSwOW OL 7615) 
i ; 


its made 


ae en 


tee of wave 


expectations. Scaling laws are examined for the two distinct cases: 
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explosion bubble containment (deep case) and explosion bubble 
blowout (shallow case). The influence of the sea bottom is consid- 
ered. A general conclusion is reached that it is possible to reconcile 
theory and experiment within a factor of two with regard to wave 
amplitude and within a few percent with regard to wave period. The 
number of experiments which are directly applicable to the condi- 
tions imposed by theory is limited. Theory in some cases assumes the 
presence of a rigid bottom, and in other cases no bottom at all; 
whereas in most experiments a non rigid bottom is present. A 
synthesis of all these results is made leading to a semiempirical 
prescription by which explosively generated waves may be predict- 
ed. The conclusions are not inconsistent with later work in this field 
done in the last decade. 


= epg HP-25 program for solving the strong 

shock algorithm for yield and Goldwire, H.C. Jr. (Los 
Alamos Scientific Lab., N.Mex. (USA)). May 1977. Contract W- 
7405-ENG-36. 3p. Dep. NTIS, PC A02/MF AO1. 

A program for the HP-25 hand calculator which solves the 
strong shock algorithm for yield and origin-shift is presented. The 
—- is intended for quick-look analysis of field data and could 

ily be modified and improved upon for use with other calculators 
having larger program and data memories. 


CIVIL USES 
REFER ALSO TO CITATION(S) 49741 


WEAPONRY 
REFER ALSO TO CITATION(S) 49741, 50126 


49699 (NVO—410-43) Emplacement hole drilling Nevada Test 
Site. Fiscal year 1976-76T. Shoopman, H.H. (comp.). (Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, Nev. a ae Mar 
oy Contract EY-76-C-08-0410. 26p. Dep. NTIS, PC A03/MF 

The drilling of twenty-two emplacement holes at the Nevada 
Test Site during Fiscal Year 1976-76T was completed. Twenty were 
drilled in Yucca Flat, sixteen for LASL and four for LLL. Two 
were drilled on Pahute Mesa, both for LASL. Emplacement holes 
which were deepened or otherwise recompleted after being reported 
as complete in prior years are excluded. A compilation of operation- 
al and cost data on these twenty-two holes is presented. Its purpose 
is to summarize the data in significant categories and to indicate 
— that influence drilling cost as an aid to comparison and 

ysis. 


EXPLOSION DETECTION 


(AD-A—038279) Semiannual report, project t/4703 spe- 
collection systems. Technical report, July—December 1976. 
herwin, J.R.; Kraus, G.C. (Teledyne Geotech, Garland, Tex. 
prove BS 31 == 1977. Contract F08606-74-C-0013. 19p. NTIS, PC 
Two! SDCS (S Data Collection Systems) systems which 
were deployed in early 1975 remained in operation at their original 
sites. These sites are at Houlton, Maine, and Red Lake, Ontario. The 
Houlton site uses a Model 36000 borehole seisometer system and the 
Red Lake site uses standard SDCS (surface) instrumentation. Both 
sites collect three-component data from long- and short-period sys- 
tems. The sites at Cumberland Plateau Observatory, Tennessee; 
Franklin, West Virginia; and Whitehorse, Yukon, remained in oper- 
ation until 28 July when operations were terminated in order to 
move the equipment to three locations on the Nevada Test Site. 
Two of the stations (NT-NV and NT2NV) are located on Pahute 
Mesa and the third is located on the Climax stock in NTS Area 15 
(OB2NV). These stations are being used to collect short-period data 
only for studies under the Seismic Data Analysis Center program to 
investigate a potential NTS magnitude bias using teleseismic 
All data analysi and processing under this pro; was trans 
to the SDAC program on | August 1976. stations used digital 
systems during this period to collect data in digital format 
for more rapid data processing. The systems have operated properly 
most of the time but failures in the system memory circuits have 
been a continuing problem. It is hoped that a new-design circuit will 
solve these problems soon. 


—= (AD-A—038290) VELA network evaluation and {— 
ic processing research. Quarterly report No. 1, 1 October—31 

ber 1976. Sax, R.L. (Texas Instruments, Inc., Dallas (USA)). 6 ci 
1977. Contract F08606-77-C-0004. 20p. (TI-ALEX—(01)-QR-77- 
01)). = PC A02/MF AOl. 

This first quarterly report summarizes progress under the 
VELA Network and Automatic Processing Research Program. 
Work in the following areas is summarized: evaluation of ILPA and 
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SRO data, development of detection methods, methods of extracting 
long-period event waveforms, interactive seismic processing, 
determining path corrections and extracting source, and parameters 
from long-period data. 


49702 (AD-A—038293) Study of selected events in the Tien 
Shan region in a seismic discrimination context. Technical — 
Sobel, P.A.; von Seggern, D.H. (Teledyne ‘Ga Alexandria, V: 
(USA). Seismic Data Lab.). 26 Au 1976. Contract F08606-76-C. 
0004,. 77p. (SDAC-TR—76-9). NTIS, PC A05/MF A011. 

Eleven earthquakes with low reported M(s) for their m(b). 
from the area near Lop Nor in the eastern Tien Shan were examined 
in a seismic discrimination context. Sei 
LASA, NORSAR, the HGLP and the SSN stations were 
studied for source mechanisms, M(s)-m(b), corner frequency, 
period body-wave excitation, CS —— spectral ratio, and 
excitation. All the events can except the 
Ga 27, 1975 event which pore-erey pe characteristics. 

uthor 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 48890, 50532 


49703 L eaeramteKEras § vey the influence of roughness 

on the diffusion Se different conditions of stability in the 

atmosphere. N K. Translated by J. Lee from Staub-Reinhalt. 
Luft; = 371- 375(1976). 16p. Dep. NTIS, PC A02/MF AOl1. 

A method based on theoretical and empirical considerations is 

given for estimating the influence of ground roughness on the 

— parameters for different ple. oa of stability in surface 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 49740 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 47239, 47260, 47356, 47359, 
47571, 48347, 48894, 49244, 49400, 49743, 49745, 49766, 49823, 
49835, 49836, 49844, 50074, 50079, 50081, 50089 


49704 bmi eno Effects on atmospheric diffusion of metero- 
bg in coastal zones. Raynor, G.S. (Brookhaven Nation- 

ton, PUpton, N. Y. (USA)). 1977. Contract EY-76-C-02-0016. 29p. 
(CONE: THOSOL 4). Dep. NTIS, PC A03/MF AOI. 

From Cryogenic ering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

Meteorological processes in coastal zones differ from those 
inland because of the surface discontinuity between land and water. 
The difference in heating between the two surfaces gives rise to sea 
or lake breeze circulations which can transport pollutants in nongra- 
dient directions and recirculate them over source areas. The step 
change in surface characteristics at the land-water interface also 
causes formation of internal boundary layers having different trans- 
port velocities and diffusion rates than air upwind or 
above the boundary. These features require a more extensive mea- 
surement program and more versatile di models than at inland 
sites. 


49705 (COO—2988-3) Determination bog agents and sul- 
fate in airborne particulates thermometric titration 


Hansen, L.D.; Eatough, D.J.; + , N.F.; Izatt, RM. 

(Brigham Yo: Univ., Provo, U ag ). Thermochemical rae 

17 Aug 1976. tract EY-76-S-02-2988. 12p. (CONF-7609131—2 
’ S, PC A02/MF AO01. 

From Conference on methods and standards for environmen- 
tal measurements; Gaithersburg, Maryland, United States of Amer- 
ica (USA) (Sep 1976). 

The oxidation states of iron, — nitrogen, arsenic, and 
carbon compounds may be by a Seulates with O11 M 
titration procedure: (1) extraction of the a, = with 0.1 M 
HCl, (2) titration with KeCr2O; solution to determine ae and 
en. (3) injection of excess BaCk, solution to determine sulfate 

) injection of sulfamic acid to determine nitrite. The titration 
Srovides, the data necessary to ideatify (by the OH value) ema 
quantitatively determine (by the endpoints in the ) all 
reducing agents that are present. The method is free from interfer- 
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sueeend crate of preeemsing, senomcle quan uantities of material. The 
equipment needed is commercially relatively inexpensive, 
SET al cae, cell Gespune as Pea oe acenncl conichen Geaneed 

copper smelters, a steel mill, and in urban areas are used to 
illustrate the results which can be obtained. Speci 
identi determined ly existi 
sulfite complex), S(VI) (as sulfate), o> and 

samples. It is also possible to identify and 

ls, aldehydes, olefins, and oxidizable nitrogen compounds 


49706 (EPRI—117) Trace metals in urban aerosols. Final report. 
Eisenbud, M.; ee Xe (New York Univ., N.Y. (USA)). Oct 1975. 
439p. Dep. NTIS, A19/MF A0Ol1. 
A study of the composition of the aerosol in the New York 
aus here has been undertaken with the objectives of using 
and chemical properties of suspended and settled dusts 
to 2 their sources, and oa = extent to which 
paler: eee resent in suspended dust are rbed by a York 
order to achieve these objectives we have: deter 
i the saaieutentines trace element composition and particle 
size, and solubility of aerosols and settled dust in New York City; 
temporal patterns and ion concentration of Pb, V, Cu, 
e, Ma, I, and Za in total suspended particulate (TSE) and 
ust; established the effects of meteorological parameters on 
and trace element concentrations; defined the sources of the 
trace metals or ions; and related the sources of the trace element 
compositions to human tissue burdens. 


(EPRI-EA—450(Vol.1)) Evaluation of CHESS: New 
York asthma data 1970—71. Final report. Volume I. Findings and 
supporting tables. Roth, H.D.; Viren, J.R.; Colucci, A.V. (Green- 
field, Attaway and Tyler, Inc., San Rafael, Calif. (USA)). May 1977. 
158p. . NTIS, PC A08/MF AOI. 
rt presents a careful statistical reanalysis of one data 
set from the EPA-sponsored CHESS iolo; 
was collected in greater New York in 1970-71. 
of this data set linked increased asthma attack rates in human 
with sus; particulate and suspended sulfate air 
pollution. The reevaluation of the data reported 
support the hypothesis of a positive association between the inci- 


dence of asthma attacks and levels of s 
suspended ambient sulfate levels as aus a research- 


ers. Study constraints and limitations raise serious questions about 
the validity of the collected data. 


49708 ee Health and Safety Laboratory environmen- 
tal quarterly, March aoe E.P. Jr. (Energy 
Research and Development Administratio ew York (USA). 
— and Safety Lab.). 1 Jul 1977. 142p. = NTIS, PC A07/MF 


_ This report presents current information from the HASL 
environmental programs, The Technical University of Wroclaw, 
Poland, and the Radiological and Environmental Research Division 
of Argonne National Laboratory. The initial section consists of 
interpretive reports and notes on environmental levels of lead and 
mercury in the area of a co smelter, radionuclide uptake b 
cultivated dusts in crops, fallout strontium-90 in diet 
1976. Subsequent sections include tabulations of radionuclide coa- 
centrations in heric air, radionuclide and stable lead concen- 
trations in surface air, strontium-90 in ition, milk, diet, and 
tapwater and cesium-137 in diet and tapwater. A bibliography of 
recent publications related to environmental studies is also presented. 


49709 paar: alg Carcinogenic aromatic amine field 
decontamination. 


monitoring . Jr.; Dean, 
B.J.; Yasuda, S.K. Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 25p. (CONF-761097—1). Dep. 
NTIS, ae an. be edie > 
From S mposium on w control o! 
ar United States of America (USA) (Oct | 6) 
described for monitoring work areas for the 
sabia dlacheaey exteen ent hoi one transformable to 
eae, eotee that are potentially carcinogenic. spot tests 
for monitoring are described and their capabilities and limita- 
tions are discussed for monitoring work areas, i 
rators after use in hazardous environments. M 
and personnel decontamination are also described. A list of cancer- 
suspect amines is included. (CH) 


49710 oF tae Mathematical simulation and empirical de- 
termination of the aerochemical and ~ ay be 


= Physik der 
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model is aimed at climatological forecasting and takes into account 
heat, water vapor, and contaminant emission by energy conversion 
plants. 


49711 (N—77-10702) Results of the aerosol and sulfur dioxide 
measurements near the Neurath Power Plant in November 1974. 
Paffrath, D.; Peters, W. (Deutsche Forsch a Versuchsanstalt 
fuer Luft- und ee e.V., Oberpfaffe en (Germany, F.R.). 
Inst. fuer Ph saaieoee Nov 7. 127p. (DLR-IB— 
553-75/16). Ss, 3 AOU AOl. 

Results of aerosol and sulfur dioxide measurements are pre- 
sented in tables and graphs. The measurements were made from a 
Do-27 aircraft equipped with a TechEcology Particle Counter 
model 200 and a flame photometer detector Meloy model SA165. 
The spatial coordinates were determined by radar equipment. The 
SO2 values are given in ppb, and the aerosol concentrations relate to 
the particle sizes above 0.5 micron. 


49712 (PB—261071) Project METROMEX. Annual report, 
1May 1975—30 Apr 1976. Braham, R.R. Jr. (Chicago Univ., Ill. 
(USA). Cloud Physics Lab.). 1 Jul 1976. 3p. (UCHI-CPL—76-48). 
NTIS, PC A03/MF AO1. 

This report is concerned with the fifth year of jersey Foy of 
Chicago Cloud Physics Laboratory participation in Project ME- 
TROMEX. Observations and measurements in the St. Louis, Mo. 
area and from Champaign, Ill. are reported. Plume maps of Aitken 
particles are given and the association with SO2 discussed. Radar 
measurements document an effect of St. Louis upon rain initiation 
and the development of thunderstorms. Data on giant aerosol parti- 
cles are given. 


49713 (PB—265455) Remote monitoring of nitric oxide by gas- 
filter correlation techniques. Final June 1973—June 1976. 
Burch, D.E.; Gryvnak, D.A. (Aeronutronic Ford Corp., “eo 
Beach, Calif. (USA). Aeronutronic Div.). Nov — Contract E) 
68-02-0766. 81p. (U—6252). NTIS, PC A05/MF A‘ 

The feasibility of remotely monitoring Am aD of 
nitric oxide (NO) in the effluent of industrial stacks has been investi- 
gated analytically and experimentally in the laboratory. The type of 
instrument considered employs two or more gas-filter cells that 
contain different amounts of NO. Radiant energy emitted by the hot 
gas in the effluent is measured after it has passed either through one 
of the gas-filter cells or through a neutral density filter. By compar- 
ing the amounts of energy received through each of the filters, it is 
possible to determine the concentration of NO in the presence of a 
moderate amount of continuum-emitting material such as small parti- 
cles. A simple, si ye 1 served as the basis for the 
analytical work. containing NO + Nz or HxO + Nz 
simulated an ane ete for the laboratory experiments. Interfer- 
ence by hot HzO in the effluent and cold HzO in the atmospheric 
path causes the most serious uncertainties in the measurements for 
many types of stacks. 


49714 (PB—261077) Air quality data - 1975 second quarter 
statistics. Final report, = eg hy (Environmental Protection 
Agency, Research ab hier af rig C. (USA). Office of Air Quality 

and Standards). Oct i976 121p. (EPA—450/2-76/024). 
Dep. S, PC A06/MF AO1. 


See also PB—260380. 
quite siete i tA Gen ats anatase 
ity to air monito: operations o! 
ala Feral networks cordance wh requirements of the 


uality data sampled for 


represen 
pollutants that currently have National Ambient Air Quality Stan- 


49715 (PB—261081) Inventory of 
from sources. Dykema, 


combustion-related emissions 
stationary O.W.; Kemp, V.E. Ley 
Corp., El Segundo, Calif. (USA). Environment and Energy Conser 
vation Div.) Sep 1976. itp A). Raviroament se NTIS, PC ‘A09/ 


The describes the first year of a stud: fa year program 
combustion ted 
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49716 (PB—261677) Theoretical analysis of air quality: impacts 

on the Lake Powell region. Williams, M.D.; Walther, E.G. (Lake 

Powell Research Project, Los Ne aay Calif. (USA)). May 1975. 

Contract NSF-GI-34838. 52p. —8). NTIS, PC A04/MF AO1. 

by John Muir Inst. for Environmental Studies, Inc., 

—_ Fe, N. Mex., and Charles F. Kettering Foundation, Dayton, 
0. 


A major area of possible conflict has arisen between recre- 
ational use of Lake Powell and new industrial developments which 
potentially can change the quality of the air in the region. Presently 
there is exceptionally high air quality in the Lake Powell area. This 
Bulletin presents theoretical calculations of contaminant emissions 
from elevated point sources. Models have been developed and 
applied to predict deposition rates of various ——e contami- 
nants near Lake Powell. The calculations suggest that the Navajo 
Generating Station may have significant effects on visibility in the 
Lake Powell region, although uncertainties in certain parameters 
remain. There is an urgent need for comprehensive monitoring of air 
quality and for improvement of theoretical methods for treating 
high-terrain situations such as the Lake Powell region. 


49717 (PB—262202) Midwest interstate sulfur transformation 
and transport project: aerial measurements of urban and power plant 
plumes, summer 1974. Final report, Jul 1974—Jun 1976. White, 
W.H.; Anderson, J.A.; Knuth, W.R.; Blumenthal, D.L.; Husar, R.B. 
ae Research, Inc., Altadena, Calif. (USA)). Nov 1976. 
Contract EPA-68-02-1919. 138p. NTIS, PC A07/MF AO1. 

R: Prepared in cooperation with Washington Univ., St. Louis, 

oO. 


A portion of the research activities of the Midwest Interstate 
Sulfur Transformation and Transport Project (Project MISTT) 
during the summer of 1974 is documented. Using a light plane 
equipped with instruments for measuring air pollutants and meteoro- 
— parameters, investigators mapped the three-dimensional dis- 
tribution of aerosols and pollutant gases originating in the St. Louis 
area. Each day's flight plan was designed to characterize a large 
pollutant plume at discrete distances downwind from its source. The 
ae from the coal-fired power plant at Labadie, Missouri was 
followed out to 45 km. Secondary aerosol production within the 
plume was documented. The estimated average conversion rate for 
sulfur dioxide to sulfate was about three percent/hour at the dis- 
tances sampled. The overall removal rate of SO2 was too small to 
detect, and no a of ozone was observed. Large pollut- 
ant plumes were identified downwind of central St. Louis and 
the Wood River refineries. These urban-industrial plumes were 
followed out to 60-70 km, where they were characterized by elevat- 
ed concentrations of ozone and light-scattering aerosols. 


49718 (PB—262574) Atmospheric impact of major sources and 
consumers of energy. report, 1 Oct 1974—31 Aug 1975. 
Gordon, G.E.; Davis, D.D.; Israel, G.W.; a H.E.; 
O’Haver, T.C. (Maryland Univ., College Park (USA)). 1975. 347p. 
NTIS, PC A15/MF AOl. 

See also rt dated Oct 1974, PB—242581. 

State and local environmental regulatory agencies must first 
know the — sources of the various species found in urban 
atmospheres if they are to design optimum strategies for the im- 
provement of atmospheric quality. The two major objectives of this 
study were: (1) to determine the compositions and eae states of 
materials emitted by major sources, including all pollutant gases, size 
distributions and elemental compositions of particles, amounts of 
volatile elements in the vapor phase, amounts of various carcinogen- 
ic organic prey eto on particles and in the vapor phase; and (2) to 
determine the vior and reactions of the materials after release, 
including gas-phase reactions of pollutant gases and reactive inter- 
mediates, condensation of volatile species on particles, growth of 
particles, uptake of water, dispersion of plumes and touchdown in 
populated areas, formation of acid rain, fallout and rainout of materi- 
als. The study was directed primarily toward the following sources: 
(1) coal-fired power plants; (2) oil-fired power plants; (3) motor 
vehicles; (4) Bm oll ¢ incinerators; and (5) continental background 
(material that enters a city from rural areas, in part via long range 
transport from distant cities). 

49719 (PB—262850) Pcb emissions from sources: a 
theoretical study. Final report. Knieriem, H. Jr. (Monsanto Research 
“oy Ohio (USA)). Oct 1976. Contract EPA-68-02-1320. 
DA—577). NTIS, PC A03/MF AOl1. 
gives results of a theoretical 


y 
the result of concern caused by tentative identification of PCB 
isomers in ash and flyash from a utility steam generating boiler. The 
theoretical assessment concluded that: (1) issi 


than from refined oil or natural gas; (2) PCB isomers with four or 


more chlorine atoms molecule are more of an environmental 
hazard than those with three or less; (3) the probability of forming 
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PCB isomers with four or more atoms of chlorine 

during combustion is restricted by the short residence 
concentrations of chlorine available in many fossil 

amount of PCB emissions, if any, may be related to 

aromatic hydrocarbon emissions; (5) based on the above, i 
combustion control is more likely to produce PCB emissions 
optimum conditions; and (6) the highest priority for field i 
and analysis of PCB from combustion sources should be for - 
and medium-sized, hand- and underfeed-stoked coal furnaces. 


49720 (PB—262856) Foreign air pollution research in fine partic- 
ulates. Final report, Mar 1975—Apr 1976. Benson, A.L. 
(Arthur D.), Inc., Cambridge, Mass. (USA)). Oct 1976. Contract 
EPA-68-02-1866. 99p. NTIS, PC A05/MF AOI. 

The report presents unpublished fine i measurement 
and control information and information not readily available to the 
researcher, generated during the period 1971-76 in Australia, 
Canada, Japan, and the USSR. The information is used as a basis for 
identifying new concepts in the above mentioned area. Approximate- 
ly 700 documents are compiled with abstracts. Full-text translations 
are provided for special-interest areas. 


49721  (PB—264586) Air quality in the Lake Powell region. 
Walther, E.G.; Williams, M.D.; Cudney, R.; Malm, W. (California 
Univ., Los Angeles (USA). Inst. of Geophysics and Planetary Phys- 
A03/MF AOI." 


Measurement sites and methods are described and evaluated. 


49722 (PB—264924) Environmental assessment of steelmaking 
furnace dust disposal methods. Final March—December 1976. 
Weant, G.E. ITI; Overcash, M.R. (Research Tri le Inst., 

N.C. (USA)). Feb 1977. Contract EPA-68-02-1325. 131p. NTIS, PC 
A07/MF A0O1. 

The report gives results of a study to examine the nature of 
steelmaking furnace residues and di techniques, and to assess 
potential problems associated with residue di a potential multi- 
media environmental problem. Solubilization tests of 18 furnace 
residue samples showed that the amount of metals extracted from the 
solids is a small percentage (less than 10 percent) of the total amount 
available in the residues, except for antimony and (in some cases) 
cobalt and zinc. Organic analysis of the solute showed low total 
organic carbon, except in four electric furnace samples. Further 
analysis of these four samples showed the types of products normally 
associated with the distillation of mineral- or petroleum-based lubri- 
cating oils. The study concludes that potential exists for environmen- 
tal degradation from the disposal of these furnace residues. Due to 
variations in residue sprees climatic — topographic condi- 
tions, and disposal site co: tions, a site by site investigation is 
necessary to further evaluate these environmental problems. The 
study also concludes that, although residue recycling is not economi- 
cally feasible on a plant by plant basis, regional recycle plants can be 
operated profitably in some areas. 


49723 (PB—265026) Niosh analytical methods for Set G. (Stan- 
ford Research Inst., Menlo Park, Calif. (USA)). Dec 1976. Contract 
PHS-CDC-99-74-45. 134p. NTIS, PC A07/MF AO1. 

Supersedes PB-246 150. 

Industrial Hygiene i and analytical monitoring meth- 
ods validated under the joint NIOSH/OSHA Standards war 
Program for Set G are contained herein. Monitoring methods for the 
following compounds are included: butadiene, tane, ketene, 
methyl cyclohexane, pre cay enn 
pentachloronaphthalene, petroleum distillates, propylene dichloride, 
turpentine, dioxane, hexane, LPG, naphtha(coal tar), octane, pen- 
tane, propane, and stoddard solvent. 


49724 (PB—265029) Niosh analytical methods for set M. (Stan- 
ford Research Inst., Menlo Park, Calif. (USA)). Dec 1976. Contract 
PHS-CDC-99-74-45. 80p. NTIS, PC A05/MF AO1. 

Supersedes PB—254228. 

Industrial Hygiene 
ods validated under the joint 


the followi po i 

molybdenum(soluble compounds 

rhodium(metal fume and dust), ), 

ium compounds, 2-hexanone, phosphoric acid, platinum(soluble salts 
as Pt), rhodium(soluble salts), and tellurium hexafluoride. 
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49725 (PB—265395) Evaluation of methodology and prototype to 
measure atmospheric sulfuric acid. Final report, June 1975—June 
1976. yt R.E.; ay McKissick, A.M. (Atlantic Research 


Corp., Alexandria, ten 1977. Contract EPA-68-02-2247. 
96p. Oe comes been A05/MF A01. 


to selectively assay ambient 
sulfuric eid emoeol. The utilizes the vapor of a volatile 
amine (or amine derivative) to neutralize the acid as it is collected on 
a Teflon filter. The amine sulfate thus formed is thermally decom- 


while the relatively low decomposition temperature eliminates par- 
ticulate interferences such as a —- = > 

t complex on iter but is selectively 
removed by heating st 100C. 


49726 tg Characterization of aerosols in California 
(ACHEX). Volume III. of experimental data. Part I. Final 
report 25 Oct 71-30 Sep 74. Hidy, G.M. (Rockwell International 
Corp., Thousand Oaks, Calif. (USA). Science Center). 30 1974. 

. 640p. (SC—524—25FR). NTIS, PC A99/MF 


1. 
See also Volume 2, PB—248799. 


; special experimen 
interpretation of results, are included. 


49727  aberteny oy Levels of trace elements in the ambient 

at selected locations in the Northern Great Plains. Final report Mar 
74Mar 75. Mesich, F.G.; hy HLL. (Radian ., Austin, Tex. 
eo ' Sep 1976. Contract EPA-68-02-1383. 53p. S, PC A04/ 


Prepared in in cooperation with Accu-Labs Research, Inc., 
Wheatridge, Colo. 
Trace element levels were determined 


qeeaay for five locations in the Northern 

sas ove eulieaned calm Way voles sumone comaien ond 

pean tae for some 50 elements. Quarterly composite samples were 
oe ee ae aes enn at aaa 

a results A discussion of recommended 

methodology heal suites Gesee dneasbahegiinn ts quemetl. 


49728 (UCRL—50027-76) Environmental monitoring at the Law- 
Livermore 116 anna 


i (USA). Lawrence Li Lab.). 11 Mar 1977. Con- 
ee 74p. Dep. NTIS, PC A04/MF AO1. 
airborne gross beta activity from air 
tutte the first three quarters of 1976 was 2.2 x 10-" wCl/ 
os on ha of eer ‘by the Peoples Repsblic of China of 
atmosp! nuclear tests on 
sft 26 and November 7 aeanl oe fourth quarter values 
y, to raise the annual a a the 1995 average, Airborne =U 
5 average. Airborne **U 
than those at Livermore 
uranium (a byproduct of 
by i Sn wae 
and Site 300 annual average airborne Ilium concentrations were 
less than 0.002% of the i 
in the off-site vicinity the 
ont for plutonium. t o. i 
previously reported. Water samples 
Livermore Valley and Site 300 exhibited gross 


49729 (UCRL—78627) Ozone 
ity of the threat. Ellsaesser, H.W. i Univ., Li 

SA). Lawrence Livermore Lab.). 8 Dec 1976. Contract W-7405- 
. 1Sp. (CONF-761229—1). Dep. NTIS, PC A02/MF AO1. 


ERA VOL. 2, NO. 20 


From Fall meeting of the American C 
Francisco, California, United States of America RxA) (6 Dee fi Dec io7). 


a Fe 
the yer to pinpoint avenues for hess current strato- 
spheric models, a review was undertak f observational data 
Cclloved to have « bensing on the velldl 
nate Os by catalysis and 6 oe 
here. Aside from short 


Giteaed sedis comaaeremiet te 
molto of cng CA can up cane 
Os appear to have been controlled by processes not included in 
current stratospheric models. The stratospheric odd ni' budget 
computed from observed HNO; profiles exceeds the value of 
computations of the NzO source by 2- to 5-fold and implies an 

in computed concentrations of odd ni' species 
and an overestimate in sensitivity of total O; to NO/sub x/ inj 
tions. As a minimum, it is concluded that carding 
<ul each aera confidence impli 
by C 


49730 bP agp Air quarame 6 9, number 
6 1975. Translated by A. Szafranski from Oc! nahn he Sgt 
vp(1975). 74p. (TT —15-34025/6). NTIS, PC A04/MF AOl. 
Contents: The problems of waste gas purification in Chemical 
Fiber industries; A conductance method for continuous measure- 
ments of sulfur dioxide concentration in waste Tey oe 
of impingement scrubbers; New possibilities 0} epplying 
tone process to the removal of sulfur dioxide toe nan Air 
eR Se Bev Eis See of nes sone ee Se 
Airborne carbon monoxide in the traffic streets of Warsaw; 
relation of environment formation to fundamental factors in town 
structure; Legal aspects and organization. 


49731 Spe at So See production. 
Schooley, J.C.; Mahlmann, L.J. (Univ. of California, Berkeley). 
Blood Calls; 1: 429-448(1975). 

The initiation of ieti uction in rats by hypoxia 
is dependent upon the magnitude of the hypoxic exposure, the 
position of the oxygen dissociation curve at the time of the hypoxic 

and the animal's endocrine status. yond mate gr 


and elevate their intraerythrocytic 2, 
Seo cupteepsein tt rot 


acidosis in rats produced by 
10 percent On" or by the i of acetazolamide 
initiation of erythropoietin production by hypoxic envi- 
roaments, but this inhibition i cniniandl in enieals with 
acidosis uced by 
etin levels and the in vitro Pso 
interrelated physiological events whic 
of animals to hypoxic environments. 
49732 (PB—264890-T/SL) Air conservation. Volume 10, 
Number 1(51), 1976. Translated from Ochr. Powietrza; 10: No. 1, 
vp.(1976). 87p. (TT—76-54024/1}. NTIS, PC AOS/MF A01. 

See also PB—262814-T. 

Contents: The shaft-furnace off metallurgy as 


ution; 
ily distribution of SO? and fine dust concen- 
Sietieah ain Gum techeneaie fanaa 


environmental 
BD. ed “Gouin, MO; Ua of Missouri (Dec 1976). 
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From 10. annual conference on trace substances in environ- 
5 hr Columbia, Missouri, United States of America (USA) 
un 


Separate abstracts were prepared for 53 papers presented at 
the conference. (HLW) 


49735 Prediction of health effects of pollution aerosols. Leslie, 
A.C.D.; Winchester, J.W.; Leysieffer, F.W.; Ahlberg, M.S. (Florida 
State Univ., Tallahassee). 497-504 of In Trace substances in 
environmental health. X. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

The particle size distribution of trace elements in exhaled 
human breath may be measured using cascade impactors for sam- 
pling and proton-induced x-ray emission (PIXE) for elemental analy- 
sis. The deposition characteristics may be verified by animal experi- 
ments in which exposed mice are dissected and analyzed for aerosol 
constituents by the same technique. These results indicate the feasi- 
bility of larger scale studies of human populations and their respira- 
tory response to pollution aerosol. In such studies stochastic models 
may be developed for describing the probability of aerosol deposi- 
tion at different pulmonary sites from which blood stream absorption 
may occur. Our results may lead to a practical means to indicate the 
most important aerosol parameters (such as particle size distribution 
and solubility) needing measurement in real situations in order to 
predict human health effects of air pollution. This prediction may be 
of value in optimizing emissions control strategies. 


49736 Essential life factor and a growing environmental hazard. 
Bolin, B.; Arrhenius, E. (eds.). Ambio; 6: No. 2-3, 96-105(1977). 

The human activities that interfere most with the nitrogen 
cycle are agriculture, combustion and waste treatment. The main 
effects obtained are contamination of water bodies with nitrogen 
compounds leading to eutrophication and health hazards, pollution 
of air with toxic substances, acidification of soil and water, and 
diminishing of the stratospheric ozone. (CAJ) 


49737 NO/sub x/ pollutants and ammonia emissions: a mass 
balance for the atmosphere over NW Europe. Soederlund, R. (Univ. 
of Stockholm). Ambio; 6: No. "3, 118-122(1977). 

A budget for atmospheric ammonia and odd nitrogen oxides 

in northwestern Europe is presented. There are strong indications 
from the balance given that human activities make up the dominant 
part of the total fluxes of nitrogen oxides in the region. The contribu- 
tion from combustion engines—mainly cars and trucks—was found 
to be 20-50 percent of the total anthropogenic sources and the 
industrial combustion for the production of electricity approximately 
35 percent. A net transport out of the region of nitrogen oxides is 
also indicated from the mass balance given. The deposition of nitrate 
with precipitation has increased markedly during the last two dec- 
ades and was found to account for approximately 25 percent of the 
acid in precipitation. 
49738 Thermally stratified acid water in late winter: a key factor 
inducing self-accelerating processes which increase acidification. Hult- 
berg, H. (Swedish Water and Air Pollution Research Lab., Gothen- 
ten Water, Air, Soil Pollut.; 7: No. 3, 279-294(Mar 1977). 

Ion separation of acid air pollutants out of snow causes 
sudden, deep pH-drops in lakes and running waters at an early stage 
of snowmelting. These pH-drops have drastic effects on fish popula- 
tions and are suggested to be the main cause of Sphagnum invasion 
and changes in the microflora already at an early stage of acidifica- 
tion, i.c., when summer pH-values are about 6. These effects in turn 
reduce the nutrient recycling and accelerate the acidification pro- 
cess. 


49739 Macrophyte succession in Swedish lakes caused by deposi- 
tion of airborne acid substances. Grahn, O. (Swedish Water and Air 
Pollution Research Lab., Gothenburg). Water, Air, Soil Pollut.; 7: 
No. 3, 295-305(Mar 1977). 

Recurrent biological investigations have been made in six 
lakes in two areas in western Sweden. It has been found that the 
supply of acid substances induces long-term biological perturbations 
at all trophic levels in the lake ecosystem. Among these changes, the 
Sphagnum expansion is believed to strongly affect the dynamics in 
the lake. A quantification of the Sphagnum expansion in different 
depth zones of a lake was made. The rate of this invasion was found 
to be highest in shaded and sheltered areas of the littoral. The 
abundance of sphagnum mats is furthermore negatively correlated to 
the pH of the lake water. The further consequences for the lake 
ecosystem of this a § of ever-larger bottom areas by dense 
Sphagnum mats were 
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RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 49728, 49837 


49740 SS el Noble gas ng 
drews, V.E. (Environmental Protection Agency, Las 
(USA). Environmental Monit NTIS. PCA 
Contract Sa a I3p, Dep. PC A 

A system to provide continuous ee for 
concentrations of noble gases ven tritium has been operated in 
Nevada Test Site vicinity since 1972. The field sampling system 
designed to utilize the analytical al Monitoring. at En 
oe Agency's ae 

— in Las Vegas. This report descri bes the noble 

provides sample collection and cohen for 
coftienten, and tritium in the form of pon codin with detection 
capabilities, at the time of count, of about 2 picocuries per cubic 
metre. 


49741 (EMSL-LV—0539-12) Off-site environmental 


eaten of Nevada Test Site 

use of an off-site network of radiation 

recorders. Concentrations of radionuclides in pertinent environmen- 
tal media were also continuously or periodically mBefore cach 
established air, milk, and water a a 4 
underground nuclear detonation, 

equipped with radiation monitoring iatruments and yee pose nae a equip- 
ment, were on —= off- locations to respond to any 
accidental release of ne radioactivity. An airplane was airborne 
near the test area at detonation time to undertake 

sampling of any release which might occur. All radioactivi 

the underground nuclear tests was contained except for a 

about 91 curies (Ci) of radioactivity which was ope by 

NV as being released intermittently throughout the year and small 
undetermined amounts of tritium and "Kr which slowly ) to the 
surface from the underground test areas. The only off- i 
tion of ee a was — from an air . = 
ed at Deat ley Junction during period August . 
sample had a *H in air concentration of 2.7 x 10" wCi/ml above 
background. 


49742 (EPA—520/5-76-015) Air pathway exposure model valida- 
tion study at the Monticello — Plant. 
J.E.; Broadway, J.A.; Philli 
(Environmental Protection 
1976. 27p. Protection Agency, W: 
e results of a sae es 
for estimating the 


model for 

acceptable fo 

ization chambers for pam low-level exposure measurements was 
also demonstrated by this study. 


49743 (HASL—321(App.)) Appendix to Health and Safety Lab- 
oratory environmental Hardy, E.P. Jr. Energy 
Research and Devel Administration, New York (USA 
Health and Safety Lab.). tal 1977. 565p. Dep. NTIS, PC A24, 
AOl 


3 a of fallout **Sr 
content of "Be, ™Zn, "Cy, Ce, ™Sre Pb, =e, BePy, and 
stable Pb in samples of surface air collected during 1966 at pada 
world sites; and the content of fallout *"Cs and “Sr in samples of 
drinking water and milk collected in New York City through 1976. 
(CH) 


49744 (LA—6801-MS) Environmental surveillance at Los 
prey ye oy aq ty N.Mex. (USA)). 
4 1977. Contract W-7405-ENG-36. 65p. Dep. NTIS, PC A04, 


This report documents the environmental m yin 976 
gram at the Los Alamos Scientific ee Bata 
are presented for concentrations of radioactivity measured 
ground and surface waters, sediments, os 
compared with relevant U.S. Energy Research and Development 


" Tabulated data are presented on the 
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Administration guides and/or data from pone yey 
Levels of external penetrating radiation meas 

environs are given. The average whole-body radiation dose to 
residents of Los Alamos County resulting from LASL operations is 
calculated. Chemical meray hada aon payed sc pageced dima 
LASL environs have determined and compared to applicable 
standards. Results of related environmental studies are summarized. 


49745 (NP—22035) Research reports of the Environmental Mon- 
itoring and , Las ~— — roy ‘December, 
1976, (Environmental Protection Agency, 91 Sap Nev. (USA). 
Environmental Monitoring and Support Yab). 197 . Protection 
Agency, Las Vegas, NV. 

A list is presented of scientific and technical reports published 
or presented by the Environmental moni and Support Labora- 
tory, Las incase wn through 1976. Brief abstracts are included 
for most of rts. Emphasis is placed on monitoring radionu- 
clides released tobe nuclear facilities in Nevada. (CH) 


= (ORNL-tr—4258) WOLGA 1, a FORTRAN IV program 
Seats aerate Haat os fame 
by one _ several continuously emitting sources. Nagel, _ 
poulos, D. (Kernforschungszetrum Karlsruhe ( 
_— Translation of 2189. 22p. Dep. NTIS, PC 


0- 
y, F.R.)). 
A02/MF 


The computer program Wolga | serves for the calculation of 
the gamma dose rate in the surroundings of one or more emitters 
which emit gamma-active waste gases continuously. Frequently dis- 
tributions in the directions of expansion, the wind velocities and the 
— categories must be available. The program is used in the 

ulation of the annual load on the environment because of the 

-active emissions from the reactors at the Karlsruhe Nuclear 

esearch Center (KFZK), among other things. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 49559 


49747 (BNWL—2221) Critical review of wind tunnel modeling of 

heat Orgill, M.M. (Battelle Pacific North- 
west Labs., Richland, Wash. (U: ‘A)). May 1977. Contract EY-76-C- 
06-1830. 34p. Dep. NTIS, PC A03/MF AOI. 

There is increasing concern by scientists that future proposed 
energy or power parks may significantly affect the environment by 
releasing large quantities of heat and water vapor to the atmosphere. 
A critical review is presented of the potential application of — 
modeling (wind tunnels) to assess possible atmospheric effects from 
heat dissipation systems such as cooling towers. A short inventory of 
low. wind tunnel facilities is included in the review. The useful 
poe gag tre ctr wt ge ae bee cae patna pr 

is briefly reviewed. Similarity criteria are summarized and 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 49740 


49748 (ORNL-tr—4366) Environmental questions concerning the 

oo a ee ee oe See & ew os 
undissolved Resch, G.; Burgmann, F. Translated by S.D. 
Blalock Jr. from Tech. Mitt; 65: No. 5, 237-239(1972). ap Dep. 
NTIS, PC A02/MF AO1. 

The basic difference between flow-through cooling and circu- 
latory cooling (cyclic cooling) in an open system (i.e., the use of heat 
of vaporization through direct contact between the warm 
water and the atmosphere) is the fact that the concentrations o 
dissolved materials in the cooling water change in the circulatory 
chem unchanged the Oowsvough cong tm Howey 

y unchanged in the flow-through cooling system. Howev- 
returned cooling water is cooled in a coo 
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on average operating data from modern high-pressure fossil-fuel 
ystems. 


REGULATIONS 


REFER ALSO TO CITATION(S) 47369 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 47724, 47782, 49848, 49934, 
50047, 50543 


49749 (CONF-7606144—1) Role of soil invertebrates in nutrient 
cycling. Reichle, D.E. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/MF 


AOl. 

From 6. international colloquium on soil zoology; Uppsala, 
Sweden (20 Jun 1976). 

As plants utilize mineral nutrients in inorganic form, they are 
dependent upon the rate at which mineralization occurs in the soil. It 
has often been assumed that nutrient mineralization is mainly a result 
of the activity of the soil microflora, while the soil fauna is consid- 
ered to have only an insignificant direct influence. The occurrence 
of soil fauna populations increases nutrient release by tation 
of litter, grazing of microflora and improvement of structure. 
The influence on nutrient mineralization bythe orgasms per se and 
by the interaction of soil fauna and microflora is still poorly under 
stood. The roles of soil organisms in nutrient cycling are discussed. 


49750 pa Computer code for the three-dimen- 


graphing of multiple surfaces: applications to Jy od 
lis, D.L.; Tharp, M.L. (Oak Ridge National Lab., Tenn. A sare 
1977. Contract W-7405-ENG-26. 56p. Dep. NTIS, PC A04/MF 


AOl. 

The DISSPLA computer graphics package is impractical to 
use when several surfaces are to be drawn simultaneously on a single 
three-dimensional plot. A code i DISSPLA routines, 
which facilitates the production of le graphs having an 
arbitrary number of surfaces, is presented here. The surfaces must be 
represented as mathematical functions. The of this three- 
dimensional graphics technique for exploring problems in theoretical 
ecology is illustrated by means of examples. 


49751 (LBL—4461) —_ model for land subsidence in 


groundwater systems. T.N,; ee oe P.A. 
(California Univ., Berkeley ( A CUSA) Lawrence wrence Berkeley ). Dec 
1976. Contract W-7405-ENG-48. 12p. (CONF-761217—2). Dep. 


NTIS $3.50. 

From 2. international sym: yaa land subsidence; Ana- 
heim, a. United States o! America (USA) (10 Dec 1976), 

numerical model is to simulate compaction 
shallow groundwater systems. Spb mie dd 
dimensional fluid flow field with a one-dimensional deformation of 
Integrated Fi Diff Method - pi 5.4. 

inite erence using a t 

iteration scheme for advancing nthe time domain. The model can 


with time 


conditions. Five illustrative examples are provided to demonstrate 
ae < the model to problems of relevance in studying 


49752 Are arctic ecosystems really fragile. Banfield, A.W.F. pp 
—— of In i My dg h. reindeer and 


i ed.). Fairbanks, U of 
ska (Sep 1975). R. ( Alaska; Univ. 


From 1. international reindeer and caribou s symposium; 
banks, Alaska, United States of America (USA) (9 Aug ‘O72. 


See CONF-720870—. 
comanet Ces seare Cisne Gat Seep 
communities are more stable than simple communi- 


ae ee om row is questioned in the 
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49753 Lopes sa8 wien be at ate, Fests, CW. 
Brinkley, F.S.; Bondietti, E.A. (Oak Ridge National Lab., TN). Soil 
Sci. Soc. a Ae J; 40: No. 5, 785- -792(1976). 

A large-scale zonal rotor was developed to band isopycnical- 
ly soils and sediments in nonaqueous density gradients. “The major 
advantage of such a rotor over conventional swinging bucket rotors 
is that relatively large quantities may be segregated; 15 g in Jarge- 
scale zonal rotors vs. 0.25 g per centrifugal tube with s 
bucket rotors. The rotor was gfe to isolate and identify soil 
sediment reaction sites of "Cs, Co, and *Ru. The “Cs was 
found to be associated with micaceous minerals, the Co with Fe- 
sesquioxides, and the ‘*Ru with organic rich soil components. An 
ed et gems rotor con sucrose gradients (max. density 1.3 
| oe was used in a rate-zonal mode to isolate Cd and Ni enriched 

a sediment taken near the wastewater discharge of a Cd-Ni 
battery plant. In sediments enriched in carbonates Cd was found to 
be largely associated with the carbonates while Ni was concentrated 
- the ———_ rich soil ae Biological availability of Cd was 

by growing bush bean seedlings (Phaseolus vulgaris L.) in 
ae solutions containing density fractions of a soil clay. Density 
gradient separations using large-scale rotors were shown to be a 
valuable adjunct to chemical extraction techniques for characteriz- 
ing trace element interactions with soils and sediments. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 49783, 49789 


49754 (COO—3563-51) Natural matrix standards. Bowen, V.T. 
(Woods Hole Oceanographic Institution, Mass. (USA)). 1976. Con- 
ee -3563. 6p. (COO—3568-15). Dep. NTIS, PC A02/ 

Environmental radiochemistry needs, for use in analytical 
intercomparision and as standard reference materials, very large 
homogeneous samples of a variety of matrices, each naturally con- 
taminated by a variety of longer-lived radionuclides, at several 
different ranges of concentrations. The reasons for this need are 
discussed, and the minimum assortment of matrices of radionuclides, 
and of concentrations is established. Sources of suitable materials are 
suggested, and the international approach to meeting this need is 
emphasized. 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 48894, 49734, 49745, 50066 


49755 Sesesetention of tense of Same watde tn See op cate 
of inverse polarography. I. Determination of lead, cadmium, and 
copper. Collet, P. Dtsch. Edeua tnd: 71: No. 7, 249- 
eae (In German). 
technique that can be used for finding traces of lead, 

otebimenien pper (detection limits: Pb 2.6 ng/ml, Cd 0.25 ng/ml, 
Cu 6 ng/ml) in foodstuffs in a single operation through inverse 

polarography is described. Derangement of the lead peak through 
tin is prevented by evapora the solubilizable solution with NH4J. 
je op of peak levels was monitored over a fairly long 
period of time. Lead, cadmium and copper contents of 298 food 
samples analyzed in 1974 are presented. 


49756 Adsorption of alkaline earth, transition, and heavy metal 
cations by hydrous oxide gels of iron and aluminum. Kinnibur 
D.G.; Jackson, M.L.; Syers, J.K. (Univ. of Wisconsin, Madison). 
Sci. ~, aw J.; 40: No. 5, 796-799(1976). 

H &l and 3 [rate Soonahy aguas cham taint 
P. tively) strongly s y ivaient 
cations from 1M NaNOs solution. Adsorption from a mixed solution 
of t divalent cations (each 0.125 x 10~* M) in suspensions of 

Y precipitated Fe and Al gels (0.093 M with respect to Fe or 

Al) was measured as a a of pH in 1M NaNOs. The selectivity 

sequence (lower pH = selectivity) for the retention of the 

alkaline earth cations by ca ous Raamcater than Ge aoneer Gab 

Sr greater than Mg, but for the Al gel was Mg greater than . 
greater than Sr greater than Ba. The selectivity sequence (Figures 

parentheses indicate pH +- 0.2 for 50 percent retention) for the Fe 

ean Pb (3. 0 eee Os SO ee ee 

5.6) greater than Cd (5.8) greater than Co (6.0) greater than 

than Mg (7.8), whereas the sequence for the Al gel 

was: Cu (i) grater than Po (3.2) greater than Za (5.6) greater than 

Ni (6.3) greater than Co (6.5 ym hey Qed le 

(8.1) greater than Sr (9.2 tt adsorption occurred even 

when the extent of cation ate e was much less than 1 percent, 

and invariably occurred at a pH lower than that for hydroxide 

itation. Al the adsorption-pH sequences are related to 

hydroxide precipitation a values, the rela- 

perfect, as is evidenced the different se- 

quences for the two guis. On aging of the Al gol ia the presence of 
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alkaline earth cations, the retention of Mg increased, while that of 
Ca, Sr, and Ba decreased. This result was thought to result from the 
structural incorporation of some Mg and the exclusion of the other 
cations. 


49757 Stability constants of Cu*, Pb‘, and Cd* complexes with 
humic acids. Stevenson, F.J. (Univ. of Illinois, Urbana). Soil Sci. Soc. 
Am. J.; 40: No. 5, 665-672(1976). 

Application was made of the potentiometric titration method 
for de’ apparent stability constants for the complexes be- 
tween Cu, Pb**, and Cd™, and three humic acids from diverse 
sources. Complexes of Cu* and Pb* were considerably more stable 
than those for Cd**. Log Ke values, obtained from the 
k/sub j/ = b/sub i//R/sub i/ (K/sub i/ = ionization constant 
increased rather dramatically with salt concentration and 
were of the order of those reported in the literature for metal 
complexes with known biochemical compounds. Av log Ke 
values for the three humic acids (absence of neutral salts) were 8.9 
for Cu, 8.7 for Pb**, and 6.9 for Cd*. Differences between humic 
acids in their ability to bind metal ions were slight. At least two 
major sites were involved in the binding of metal ions. 


49758 Dists ccncenteatians fe Sees eS ee 
Rajasthan). Barker, D.H. (Brigham Young Univ., Provo, 
Rencher, A.C.; Mittal, B.M.; Shanbhag, S.V.; Sharma, V. 

Sharma, L.S. pp 71-81 of In Trace substances in cnvicomnennal 
health. mo D.D. (ed.). Columbia, MO; Univ. of Missouri 
(Dec 1 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See — 760632—. 

Hair — were obtained from 2 eo human popula- 
tion groups residing in Pilani, Rajasthan, India. These subjects were 
males ages of 16 to 25. Ges peep cans Oe SS a 
and represents upper class from all parts of The 
second group came from a village population. Hair samples were 
analyzed for lead, iron, calcium, sium, —— 

ium. Values com- 
pared to each other as well as to previously published data 2 for males 
of the same age group. Significant differences were found between 
the 2 Indian population groups as well as vats from element 
levels found in the United States. The village 
— than the college group in Fe, Mn, 

ege group was significantly higher in Pb and in Maemeae 
Seni cant difference between the 2 groups for the other elements. 
On the basis of hair analysis, it was possible to place 90 percent of 
the college population and 92.5 percent of the village ulation in 
the proper group using a discriminant analysis. Si it correla- 
tions exist between the various chemical elements for both popula- 
tion groups with a larger number of correlated elements among the 
college population. Factor analysis revealed 5 underlying factors for 
the village group and 4 factors for the colle fe = Over 10 

it of the co oe eee had abnormally hi Gonmmn in the 

air. No reason has been postulated for this occurrence. 


49759 Selenium levels in liver and kidney. Blotcky, A.J. (Veter- 
ans Administration Hospital, Omaha); Sullivan, J.F.; Shuman, M.S.; 
Woodward, G.P.; Voors, A.W.; Johnson, W.D. pj 97-103 of In 
Trace substances in environmental health. X. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

Using neutron activation at autopsy, we assessed the selenium 
concentrations in the livers and kidneys of 72 persons who had 
resided in North Carolina. Cancer patients were not included. The 
Se levels in livers of residents of the Coastal Plains and Tidewater 
area were lower than those of the residents of the Piedmont. Added 
to the study were autopsy data on 6 persons who had not resided in 
North Carolina. We compared the from those a gross- 
ly fatty livers (n = 14) with findings from all others, and all data, 
including atomic absorption 5 results for other trace 
elements, were expressed in ppm of ash weight. Selenium levels 
were consistently lower in fatty liver patients, whereas levels of 
other trace elements did not differ between the 2 groups, except for 
liver cadmium levels, which were lower in the fatty liver patients. 
Theoretically, glutathione peroxidase, which contains Se, may nb ge 
tect the liver cells against an excess of toxic fase evol by 
alcoholism. However, the observed association is to alternative 
pe a including coincidence of alcohol it and an imbal- 
anced diet. 


49760 Pe Pir TS pr meg a PS 
conditions. 


regard to and industrial Anke, M.; Hennig, A.; 
Gruen, af eae ee B.; Luedke, H. (Karl-Marx-Univ., iv., Leipzig) pp 

105-111 of In Trace substances in environmental iem- 
phill, D.D. (ed.). Columbia, MO; Univ. of Misourl (Dec 1976). 
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From 10. annual conference on trace substances in environ- 


» 137-144 of In race substances i in environmental th. 
¢ Hemphill , D.D. (ed.). Columbia, MO; Univ. of Missouri (Dec 


From 10. annual conference on trace substances in environ- 


Residues of fluoride (F) were determined in soil, _Vegetation 
bones from 18 selected areas representing a wide 
range of such values. During a 2-year period, a total o! 

The range 332 plant specimens and 141 bone samples were analyzed. 
St ae a ee ne he ot 270 0 SD Vela 
pet sagt cane io differences were noted in F concentration 
in soil from different depths tested. The F content of unwashed dried 
See ee oo IM. The F residues in ribs from 
small mammals ranged between 100 to 1850 ppM on a fat free dry 
Weuerieies aleed tone ats ee ae ie 

Se Serene Sears Sean Se 0 a M of F. S 
wll cua oP ae Sees ions in tet ). In 

attribute to ects (except a osteoporosis 
deer, however, dental fluorosis and osteofluorotic lesions were ap- 


5 Severson, R.C. (Geological Survey, Denver). pp 225- 
substances in environmental health. X. Hemphill, 


relations 
between tration and distance or are obscured by the natural 
Gudedted coldly dieu ecilisanen asatsteenen 


rw Anderson, A.C.; Englande, a 
£ .C.; A.J.; 
) 235-245 of In Trace 
D.D. (ed.). Colum- 


. substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun 197 
See CONF-160632—. 
The arsenical 


herbicide, MSMA (monosodium salt methan- 
earsonic acid) is used in the control of Johnson grass and other 
undesirable ee 


ny ae tt 
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to commercial farms, crayfish are commonly harvested from ditches 
ee a studies done in this 
labo indicate that 


~~ A crayfish are resistant to relatively large 
doses of MSMA (48 hr TLM 5100 


1). Thus, concern has arisen 
over possible bioconcentration of M 
could pose a hazard to consumers. This study jocuses on rates of 
uplake-of MSMA by crayfish and models the 
partmental systems in edible and inedible tissues. 
the study include gastrointestinal tract, hepatopancreas, ab- 
p vane Boner (edible portion) and exoskeleton. 


49764 ae fa pan a neh techniques to the detection 
of organic contaminants coeeeen. Williasns, C.B. 
(IRT ., San Cay Lukens HR t; Levison, S.A; Dand- 
liker, W.B. pp 317-322 of In Trace substances in environmen’ 

health. X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 

19 

_ Foon 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun hy 
INF-760632—. 
The high degree of arma yA and sensitivity of row | for 


the causative ani or hapten is the phenomenon which allows 
pega mat 5 haere to Ue sgutbel ts qvandipip-afeanaiortne 

the presence of trace —_s of organic contaminants. Assays 
have been developed for 3 organic environmental contaminants 
presently of concern, and are described in detail. These compounds 
are diquat, a herbicide which has been implicated in a number of 
human fatalities; diethylstilbestrol, a synthetic hormone used for 
fattening beef cattle and now known to be a carcinogen and hexach- 
lorophene, a disinfectant related to some infant deaths. Techniques 
for the preparation of the required fluorescent derivatives of these 
compounds together with their antibodies are discussed in detail. In 
particular, a novel free radical technique for the synthesis of the 
conjugates using high-energy ionizing radiation is presented. Three 
different parameters have been investigated as indicators of the 
presence of the contaminants: fluorescence intensity, fluorescence 
polarization and, in the case of diethylstilbestrol, the use of cytosol 
receptor sites. 


49765 human hair root analysis by nuclear particle accel- 
erator technique. Henley, E.C.; Nelson, J.W.; Kassouny, M.E. (Flor- 
ida State Univ., Tallahassee). pp 333-341 of In Trace substances in 
environmental health. X. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun San 
INF-760632—. 
This study was undertaken to determine the feasibility of 


human hair root analysis by proton induced x-ray emission for 
ae a eee See ee proton elastic 
scattering for carbon, nitrogen and oxygen. Human is a readily 
available tissue for testing the excretory to ingestion of 
trace substances. Hair root (rather than strand) may reflect the most 
recent nutritional influences and its analysis is exclusive of externally 
acquired constituents. Samples were collected from 23 


56% of specimens were Mn, Si, Zn and Fe. Some minerals such as 

Ca, Cl and P were present within a y defined range of 

+ cena whereas others cosh 0s ond fo wasted Goaliter- 
y- 


49766 Environmental sample banking-research and methodology. 

Becker, D.A. (National Bureau of Standards, Washington, i? pp 

353-359 of In Trace substances in environmental health. X. Hem- 

phill, pS. . Ge). ound Galva MO: a. of Missouri (Dec 1976). 
in en 


60632— 
The National Bureau of Standards (NBS), in 
the Environment Protection Agency and the National 
dation, is in a research pro establishing methodology 
Se sample is program is aimed toward 
a, of a National Environment S 
(ESD) oo for retrospective chemical 
our environment would provide useful information. 
Much this information could not be obtained wing 
previously alyzed ee However, to assure validi 
stored samples, must sampled, processed and 
rigorously evaluated, controlled and documented 
ee cay under way . Anal. 
main components. is an 
available literature 
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tal evaluation of contamination and losses during sampling and 
a SS pnaeaie: Senses hase ie oleate Se een 
cleaning methodo gy for trace elements, wii respect to adsorption, 
desorption, leaching and partial dissolution by various sample matri- 
ces. The third component ee is an evaluation of existing 
methodology for long-term sample storage. 


49767 Trace element content of hair from Nigerians with sickle 
cell anaemia. Olatunbosun, D.; Morris, S.; Lichte, F.; Koirtyohann, 
S.R.; Vogt, J.R. (Univ. of Ibadan, Nigeria p 383-388 of In Trace 
substances in environmental health. X' Hen Hemp! , D.D. (ed.). Colum- 
bia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

Concentrations of Mg, Cu, Na, V, Cl, Al, Mn, Ca, S and I 
were determined by neutron activation analysis in hair of 8 Nigerians 
suffering from sickle cell anaemia and 25 control subjects. Lead and 
Cd were assayed by atomic absorption spectroscopy. The concentra- 
tions of all the elements except Pb were similar in both groups of 
subjects. However, Pb concentrations were significantly higher in 
the subjects with sickle cell anaemia (median 118 ppM; range 7-324 
lacwid than in the control subjects (median 13 ppM; range 3-246 
Pp 


49768 Acid precipitation and forest soils. Tamm, C.O. (Royal 
Coll. of Forestry, Stockholm). Water, Air, Soil Pollut.; 7: No. 3, 367- 
369(Mar 1977). 

The impact of acidifying substances on soils is examined and 
related to soil properties such as the amount of exchangeable cations 
in the soil and the proportion of those cations which are other than 
hydrogen ions. The importance and influence of differential soil 
horizons and the transport of water through the soil profile are also 
discussed. Differences between how agricultural and forest ecosys- 
tems affect nutrient cycling in soil systems are outlined. 


49769 Potential effects of acid precipitation on soils in the humid 
temperature zone. Frink, C.R. (Connecticut Agricultural Experi tt 
Station, New Haven); Voigt, G.K. Water, Air, Soil Pollut.; 7: No. 3, 
371-388(Mar 1977). 

Unmanaged soils in the northeast United States generally tend 
toward i acidity which results from several natural process- 


es in the soil. Possible effects of acid precipitation on these processes 
may be caused by hydrogen ions associated with excess anions in the 


precipitation and, in addition, the anions may also have 
effects. This is especially true for N and S both of which have 
important biological implications. It is likely that direct effects of the 
H ion will be modest. As an example, the acidity in 114 cm of rainfall 
ear (Connecticut's average) with a pH of 4.3 would require 28.5 
kg ha~' ha™' of limestone for neutralization. By contrast a 
ractice in Connecticut frequently dictates limestone tions as 
as several thousand kg ha™' to neutralize we cpm generated by a 
combination of natural processes and fertilizer amendments. Studies 
of rainfall composition in Connecticut from 1929 to 1948 showed no 
clear trends with time and indicated levels of sulfate and nitrate in 
rainwater similar to those reported today. In a 10 yr lysimeter study 
in Connecticut in which tobacco was wn using conventional 
from 5.4 to 5.0 and both 
gains and losses of soil cations were recorded. Thus it appears that 
changes in a soils induced by acid precipitation alone will 
be modest and and probably cannot be expressed completely 

by measuring changes in at pH value. 


49770 Changes in chemical processes in soils caused by acid 
precipitation. Norton, S.A. — of Maine, Orono). Water, Air, Soil 
Pollut.; 7: No. 3, 389-400(Mar 1977). 
In the absence of SO,*” and NOs~ in peepee, Gone 
precipitation is primarily a function of COz-H2O equilibria. Soil CO, 
and organic acids, acquired during descent through soil profiles, 
augment the poe Fan, gute of the solutions which initially may 
have a pH of 4 or lower. recent man-related increase of H2SO, 
and HNO; in rainfall results in a it lowering of pH in 
recipitation and an increase in corrosiveness of soil solu- 
and HNOs may contribute some Eh buffering ——. 
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77). 

The typical values and probable 
are evaluated in terms of their theoretical 
exchange equilibrium of soils characteristic 
ture region. The extent of probable change i 
consid te case sulle ea Sanaa 
common soils. H ion iapet by auld qesatitilion bs oummened 
to cation inputs nutrient cycling and other sources. For exam- 
ple it can be calculated that 100 yr of acid precipitation (10,000 cm at 
PH 4.0) could be expected to shift the percentage base saturation in 
the top 20 cm of a midwestern forest soil (cation 
capacity of 20 meq 100 g~') downward 20%, i 
of the Al horizon by approximately 0.6 units, if there are 
countering inputs of basic materials. 


49772 Acidity of precipitation as influenced 
balance and effect on soil. Ma 
Ger.). pe Air, Soil Pollut.; 


ty of throughfall precipitation is 
ot tend Wt trom Gon nmnsebent tp'teets A eee 
h forest is given. As a consequence of acidification the soil 
chemical conditions are changed in a way that plants rooting close 
to the soil surface are affected. erg Rapley sang mB 
— 2 lant nutrition in the near future in tral 
uropean forests on light or alsin teenie aaa 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 47783, 47784, 49728, 49744, 49745 


49773 (BCSR—6) Evaluating the environmental consequences of 
contamination: 


_ Management summary and 
papers. Nelson, R. (BCS Richland, Inc., Wash. (USA). Scientific 
on Dept.). 1977. Contract E(45-21)-2320. 152p. Dep. NTIS 

75 
Separate abstracts were entered for the five sections of this 
report. 


49774 (BCSR—6, pe 1-14) Management summary. 1977. 
In Eval som 4 of 


Sspeseat ine hemanh, even ts Sanne Snes Under other 
conditions, small amounts of empanaat arri at critical loca- 


che end sefeong tam So Gugir eee 

arrival distributions; focusing on the arrival Gentes ‘as the 
central theme of communication efforts; and determining quantita- 
tive commsquenase 6 Sagay SS 
arrival distributions. Appropriately applied, these principles can 
reduce a voluminous im statement on subsurface pollution to a 
few pages that are directly useful to decision-makers and the public. 


49775 (BCSR—6, pp 15-33) Overview of cre arrival 
distributions as evaluation requirements. 1977 


porn the provide the loca- 
tion/arrival-time distributions; provide the location/outflow-quanti- 
ty distributions; provide these distributions for each individual 
chemical or biological constituent of environmental importance; and 
use the arrival distributions to determine the quantity and concentra- 
tion of each contaminant that will interface with the environment as 
time passes. The arrival distributions on which these requirements 
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are based provide a reference point for communication among 
scientists and public decision makers by enabling complicated scien- 
tific analyses to be presented as simple summary relationships. 


49776 (BCSR—6, pp 35-76) ae location/arrival-time and 
outflow: distributions for steady flow systems. 1977. 
In Evaluating the environmental consequences of ground- 
water contamination: management summary and technical papers. 
A steady, two-dimensional flow system is used to demonstrate 
the application of location/arrival-time and location/outflow-quanti- 
ty curves in the environmental consequences of ground- 
water contamination. subsurface geologic and hydrologic evalu- 
ations needed to obtain the arrival results involve a sequence of four 
phases: system identification, new potential determination, flow sys- 
tems kinematics, and contaminant transport analysis. Once these 
phases are completed, they are effectively summarized and easily 
used to evaluate environmental consequences through the arrival 
distributions. 


49777 (BCSR—6, pp 77-103) Obtaining contaminant arrival dis- 

tributions for flow in heterogeneous systems. 1977. 
In Evaluating the environmental re - ground- 

water contamination: management summary tec 
, The versatility of a <n a distri — 
or determining environmental consequences of si ace pollution 
lems is demonstrated through application to a field example 
involving land eed gh in heterogeneous porous materials. Though 
the four _— of the ae evaluations are complicated be- 
cause of the material heterog -— encountered in the field problem, 
the arrival distributions still. effectively summarize the minimal 
amount of data required to determine the environmental implica- 
tions. These arrival distributions yield a single graph or tabular on of 
data gi the consequences of the subsurface — problems. 
Accordingly. ublic control authorities would well advised to 
request ¢ results of subsurface pollution investigations be 
provided in the form of arrival distributions and the resulting simpler 
es & or tabulation. Such an objective is most easily 
through compliance with the requirements for assur- 

ing a coanine subsurface evaluation. 


49778 (BCSR—6, pp 105-129) Obtaining and utilizing contami- 
nant arrival distributions in transient flow systems. 1977. 

In ae the environmental consequences of ground- 
water contamination: management summary and technical . oo. 
f se wey Ainge Ee Re 
‘or environmental consequences of su! ace pollution 
a» See See & pplication to a transient flow 

. Though some of the four aes of the hydrologic evalua- 
tions are more complicated because of the time-dependence of the 
flow and input contaminant concentrations, the arrival distributions 
still effectively summarize the data required to determine the envi- 
ronmental implications. These arrival distributions yield two 
or tabular sets of data givi the consequences of the sobsurac 
pollution problems in a simple and direct form. Accordingly, the 
public control authorities would be able to use these results to 
choose alternatives or initiate corrective actions, depending on the 
indicated environmental consequences. 


_. PP noo Environmental outates report on the 

water beneath the Hanford a ae —December 

oe DAS Fi Fix, J.J.; Raymond, J.R tlle Pacific North. 

i576 Myer D hland, Wash. (USA)). nae tan 1977. Contract EY-76-C- 
06.1830. "Sp D Den Ni dy PC A04 

Data collected d 1976 describe the movement of the 

major plumes (8, *H and NO;~) that to the influences of 

caivaiienies flow, ionic and ive decay. The total 

plume, cihih age task conaitidly caus to seek peas 

—> to recede. However, detailed comprehensive analysis of 

within this plume indicates that some highly mobile ionic 
may be present. These species, which include ®Co and 


reworked sands and gravels t- 
ancient Columbia River as it changed its course t eos 
Cote pt Ht 
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49780 (BNWL—2267) Sequim Marine Research Laboratory rou- 
tine environmental measurements during CY-1976. Fix, J.J.; Blumer, 
P.J. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
iy yg Contract EY-76-C-06-1830. 24p. Dep. NTIS, PC A02/ 
F AOl. 
Beginning in 1976, a routine environmental program was 
= athe Sete Research Laboratory ) at a 
ashington. program is designed, primarily, to determine lev 
of radioactivity present in selected biota in Sequim Bay. The biota 
were selected because of their presence near the laboratory and their 
capacity to concentrate trace elements. Other les were obtained 
to determine the radionuclides in Sequim Bay laboratory drink- 
ing water, as well as the ambient radiation 
surface deposition of fallout radionuclides for the 
summary of the analytical methods used is included. The presen 
document includes data obtained during CY 1976, the first year of 
the pro; . Radionuclides present in samples are attributed to 
— ta are included on content of oil and Cu in seawater 
samples. 


49781 (BNWL-SA—5494(Pt.1)(Rev.)) Groundwater monitoring 
program Hanford Site, Washington. Myers, D.A. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 28 Oct 1976. Contract 
_ 21p. (CONF-761095—1). Dep. NTIS, PC A02/MF 


From Industrial wastes 

eo United States of America {08A) 28 0c (28 Oct ao 

The Groundwater bontocing Pro provides information 
and data on groundwater quality my organs ee ng the impact of 
waste disposal practices on the Reservation. The program 
includes: collection and analysis of groundwater samples on a rou- 
tine basis; data — analysis, and reporting; construc- 
tion, and maintenance o well sampling stroctres, design and 
implementation of supporting research studies. 


49782 (CONF-7606142—1) Observed discrepancies of computer 
simulated migration of Pu and Am. Friedman, A.M.; Fried, S.; Hines, 
J.; Atcher, R. (Argonne National Lab., Ill. (USA)). 1976. Contract 
W-31-109-ENG-38. 16p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on parameters needed for studies of waste 
migration; Santa Pe, New Mexico, United States of America (USA) 
(28 Jun 1976). 

Discrepancies between the ion exchange or ame model 
pre redictions and laboratory model observations on the migration of 

and Am in porous rocks are elucidated. While the simulation 
describes the major features well, it does not account for the 
oyed flow fewer (GLC) Results are explained as due to unsatu- 
rated flow. 8 figures. (DLC 


49783 a Sampling soils for transuranic nu- 
clides: a review. Fowler, E.B.; i E.H. (Los Alamos Scientif- 
ic Lab., N.Mex. oy tng tract W-7405-ENG-36. 17p. 
(CONF-761065—6). Dep. NTIS, PC A02/MF AO1. 

From Symposium on dynamics of transuranics in terrestrial 
and aquatic environments; Gatlinburg, Tennessee, United States of 
America (USA) (5 Oct 1996). 

A review of the literature pertinent to the sampling of soils 
for radionuclides is ted; emphasis is on transuranic 
nuclides. Sam: Sask tahun oped 
geneous distri ilacn ond costed gantidie chun cnnuuntened tpenetele 
environments. Sampling methods that have been used for two differ- 
ent sources of contamination, global fallout, and accidental or oper- 
ational releases, are included. 


49784 Comparison of in situ gamma soil analysis and soil sam- 
pling data for mapping **‘Am and **Pu soil concentrations at the 
Nevada Test Site. Kirby, J.A. (Univ. of ot ye 
Au Les Phelps, P.L.; Huckaba , Markwell, F. 
en <ng Trans. Nucl. Sci.; NS-24: No. 1, \Se7-s90Ree 57 
23. nuclear science symposium; New 
USA 20 Oct 1976). 
ling and in situ *'Am- 


sootpas of Gop cavvap tue dusssiied and 0 Soomalon af tbeteages 
Rg knees gt 


—« & photon Brauer, F pte Th. Gobe 
° , FP. , J.M.; 

R.W.; Fager, on spectrom. B Northwest Labs., Ri WA). 

IEEE a Nucl. Sci.; NS-24: No. 1, 591-595(Feb 1977). 


rom 23. nuclear science symposi N Orleans, 
USA (20 Oct 1976). . ‘indiana a. 
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An instrumental analysis method for **‘Am concentration 
and the Pu/*Am ratio measurements has been developed. The 
*41 Am ratio is estimated from the uranium and the neptunium L/sub 
B/ x-ray ratios measured with a Si(Li) detector. The accuracy and 
sensitivity of the method is adequate for some research applications. 


SOIL 
REFER ALSO TO CITATION(S) 49743 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 49708, 49741, 49743, 50017 


49786 (BNWL—2181) Characterization of small mammal popu- 
lations inhabiting the B-C cribs environs. Hedlund, J.D.; Rogers, L.E. 
(Battelle Pacific Northwest Labs., Richland, Wash. (Usa). Dec 
= Contract EY-76-C-06-1830. ‘127p. Dep. NTIS, PC A07/MF 
The purpose of this study was to document the current status 
of small mammal populations inhibiting the 200 Area plateau near 
the B-C Crib management area and to com them with popula- 
tions inhabiting a protected (control) area within the confines of the 
Hanford ALE eaiees. Sampling sessions were conducted over two 
field seasons (1974 and he A total of five species was detected 
within intensive study areas. These included the Great Basin pocket 
mouse (Perognathus parvus), deer mouse (Peromyscus —- 
northern grasshopper mouse (Onychomys leucogaster), 
vole (Lagurus curtatus), and western harvest mouse (Rei = 
tomys megalotis). These species are probably representative of those 
found throughout the area at this particular elevation. Townsends 
eg squirrel (Spermophilus townsendii) also occurs in this area 
ut did not occur on the om ae plots during the study duration. 
The pocket mouse was the only species present in sufficient numbers 
to permit a detailed analysis of population parameters. A discussion 
concerning the role small mammals play in mineral cycling and 
energy transfer processes is included along with a diagram depicting 
food web interrelationships for consumers inhabiting the 200 Area 
plateau region. Estimates of small mammal density and biomass 
provided in this document are needed for an overall understanding 
of the role biota play in the transfer of waste nuclides. 


49787 (CONF-770429—1) may compartment model of plutoni- 

a= Sate in a deciduous fi Garten, C.T. Jr.; 
Gusleen, R.H.; aseen R.C. (Oak Ridge National Lab., Tenn. 
pay. 4 1977. Contract W-7405-ENG-26. 3 p. Dep. NTIS, PC A02/ 


» = Environmental transuranium workshop; Woods Hole, 
Massachusetts, United States of America (USA) “ig Apr 1977). 

Systems ecology techniques have been useful in simulating 
the fate and dynamics of radionuclides in forest ecosystems. The 
applications of systems models in this context are twofold: projection 
of the time-dependent distribution of radioisotopes among various 
ecosystems components, and manipulation of the modeled system to 
determine the sensitivity of components to variation in transfer 
coefficients and, thereby, identify critical fluxes affecting system 
behavior. The present paper describes a systems model that projects 
the possible fate of plutonium in a deciduous forest ecosystem. The 
isotopes of interest are **Pu and *°Pu which have physical half 
lives of 2.44 x 10* and 6540 years, respectively. These isotopes are 
mana by alpha spectrometry hence ***Pu is used to refer 
to 


—_ ae pe ty Ae Comparative distribution of plutonium 
in contaminated ecosystems at Oak Ridge, Tennessee and Los Alamos, 
New Mexico. Dahiman, R.C.; Garten, C.T. Jr.; Hakonson, T.E. (Oak 
og rr dpe Tenn. (USA); Los Alamos Scien tific Lab., 
ex. (USA)). Apr 1977. Contract W-7405-ENG-26. 30p. Dep. 
NTIS, PC A03/MF AOl. 
From Environmental transuranium workshop; Woods Hole, 
Massachusetts, United States of America (USA) tis Apr 1977). 
Most of the wie ce entering aquatic and terrestrial ecosys- 
tems of the United States o: tes from nuclear weapons testing 
and from the burnup of the the SNAP-9A satellite power source 
(Hanson 1975). But in The future, local ecosystems may receive small 
—_ ssantitien of Bo selennad Gooms unclear tastiites onde an tame 48 Sk 
ge, Los Alamos and other sites. hay] 5 yapeby dt ~~ tL. 
compare and contrast the distribution of Pu in two contaminated 
ecosystems which are representative of humid and semi-arid envi- 
ronments of the United States. Results summarized in terms of 
inventories for the respective ecosystems several decades after initial 
contamination are used to anticipate the longer term (i.c., decades or 
centuries) behavior of Pu in the environment. One important ques- 
tion is whether the availability of this element to plants and other 
organisms will c’ ¢ after it is subjected to weathering and eco- 
logical processes of the environment. It is ted out that potential 
radiological toxicity and long physical half-lives of Pu dictate that its 
behavior in ecosystems be understood. 
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49789 (EMSL-LV—0539-3) Animal Investigation ee aa 
annual report: Nevada Test Site and ay lhe ne Smith, D jomtn ae 
K.R.; Bernhardt, D.E. (Environmental Protection 
Vegas, Nev. (USA). Environmental Monitoring and potiay 
— a Contract EY-76-A-08-0539. 94p. Dep. NTIS, PC A05/ 
AO 
Data are presented from the radioanalysis of tissues collected 
from cattle, deer, Cueit Vghers, Aang, a8 Oe Se 
resided on or near the Nevada Test Site during 1973. Routine 
activities and special investigations are discussed. Iodine-131 was 
detected in the thyroid of a Nevada Test Site mule deer. The 
postulated source was worldwide fallout from a nuclear detonation 
conducted by the People’s Republic of China. Other than the natu- 
rally occurring potassium-40, cesium-137 was the only 
ting radionuclide detected with any consistency in soft tissues. Nine 
muscle sam: les from the Nevada Test Site beef herd contained levels 
of cesium-137 from 14 to 50 pCi/kil Muscle from two 
deer contained 20 30 logram. Rabbit muscle contained 200 
— mba muscle from a feral horse contained 40 
ogram. Tritium levels in all animal tissues sampled were at 
und except for animals at the Area 15 farm and 
eral horse. Postulated sources of exposures are discussed. 
strontium content in bones continued the downward trend observed 
during recent years. 


49790 ae Animal investigation program 197 

annual report: Nevada Test Site and vicinity. Smith, D.D.; Giles 

K.R.; Bernhardt, D.E.; Brown, K.R. (Environmental Protection 

Agency, Las Vegas, Nev. (USA). Environmental Monitoring and 

tis: Lab.). Jun 1977. Contract EY-76-A-08-0539. 109p. Dep. 
S, PC A06/MF AO1. 


from cattle, deer, desert bighorn 

resided on or near the Nevada Test Site during 1974. Routine 
activities and special investigations of the Investigation 
Program are also discussed. Other than the naturally occurring 
potassium-40, gamma-emitting radionuclides were detected infre- 
quently. For example, cesium-137 was found only in the muscle 
tissues from 3 of the 12 Nevada Test Site cattle sampled during 1974. 
Tritium concentrations in the tissues from most of the animals 


farm tended to have slightly 

pled at other locations on the Nevada Test Site. Strontium-90 levels 
in bones from deer, desert bighorn a — porwr slightly 
lower than those reported for the 
the average levels found in the bones of the Psy poe = from 1956 
through 1974. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 47250, 47251, 47258, 47259, 
47286, 47367, 48911, 48944, 49786, 49789, 50108, 50110 


49791 (LASL—77-4) Pajarito Plateau archaeological on and 

excavations. Steen, C.R. Scientific yt N.Mex. 

(USA)). May 1977. Contract W-7405-ENG-36. 73p. Dep. NTIS, PC 
04/MF A0Ol1. 


Los Alamos Scientific Laboratory lands were surveyed to 
locate pre-Columbian Indian ruins. The survey results will permit 
future construction to be planned so that most of the ancient sites in 
the area can be preserved. Indian occupation of the area occurred 

rincipally from late Pueblo III times (late 13th eg ag early 
Pueblo V (about the middle of the 16th century). are evi- 
dences of sporadic Indian use of the area for some 10,000 years. One 
Folsom point has been found, as well as many other archaic varieties 
SS Continued use of the well into the 
historic peri indicated by pictographic art re horses. 
In addition to an account of the survey, the report contains summar- 
ies of excavations made on Laboratory lands between 1950 and 1975. 


49792 aso eng: Historic sites reconnaissance of the 
Oak Ridge R ees Oe ee eee G.F. Jr.; 
Ahler, S.R.; ee te — National Lab., Tenn. 
(USA)). Apr 1977. tract W-7405-ENG-26;SUB-4419. 95p. Dep. 
NTIS, PC A06/MF AO1. 


Executive Order 11593, Union Carbide Corporation, ot 
sion, contracted with the University of Tennessee Department of 
Ausopeingy to locate, vaste, sae ees Se See 


of the extant buildings and structures Oe ee 
tion and are now located on Federal land. Selected structures were 
recommended for on-site preservation through periodic maintenance 
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ible relocation to less hostile or more compatible 
ee 
nomination to the 
Historic Places based on architectural and 
Sov Wiis goa eevuneenss ane of teas of te 
pa were recommended for on-site preservation thro 
periodic monitoring and maintenance. 


49793 Environmental issues in the siting, construction, and oper- 
ation of new coal-fired and nuclear power plants. Moscati, A.F. Jr. 
; Univ. of California (1975). 197p. University Microfilms 

76-9004. 

oe D.). 

A discussion is presented of some of the major interfaces 
between efforts toward environmental preservation and the expan- 
sion of the nation’s ao ly. Ways in which environmental 
goals may be attained within framework of a comprehensive 
pn) yh tne pene The study is limited to an examina- 

of the environmental issues encountered in the siting, construc- 
and operation of new coal-fired and nuclear power stations; no 
Seiiet & ce oniaes sachsenmansd saree of exch oot 
iviti a SS anaes, processing and recycling. Recommenda- 
made concerning salen Ge integration of environmental concerns 
beta tar oatt eae for streamlining 

The report includes a summary of 

Bechtel Power Corporation under the 
Environmental Science and Engineering Program of 


REGULATIONS 
REFER ALSO TO CITATION(S) 47369 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 48890, 49983, 50123 
49794 (ANL—73-XX-51) Evaluative 


hensive water management planning. Dyer, H.L. a 
National Lab., Ill. tUSA)) 1 Jul 1973. Contract’ W-31-109-ENG- 
38;SUB-31- 109-38-2656. 34p. (CONF-7306132—1). Dep. NTIS, PC 
A03/MF AO1 

From 46. annual conference of the Central States Water 
Pollution Control Association; Rockton, Illinois, United States of 
America (USA) (13 Jun 1973). 

-based evaluative methodologies have been devel- 
oped to provide for the analysis of coupled phenomena associated 
with natural resource comprehensive planning requirements. Provi- 
sions for planner/computer interaction have been included. Each of 
the simulation models is described in terms of its coded 
procedures. An the models for water quality manage- 
meat planning presented; and the data Fequrement foreach of the 

are noted. 


(CONF-770501—1) Development of a stock. 
effects 


plant on fish populations. isten- 
sen, S.W.; D.L.; Clark, A.G. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. . Dep. NTIS, 
PC A03/MF A01. 


poe Seienase on comenciting Gs eileen of prwes yon 

induced mortality on 11 1 rr 
aeanty t-te 

multi-age-class model, i 


model for 
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49796 Observations on Oo mite sem b ie Ga 
York. George, C.J.; Gordon, J.H. II. (Rensselaer Polytechnic Inst., 
Troy, NY). LY. Fish Game J.; 23: No. 1, 17-19(Jan 1976). 

Observations on spawning runs of rainbow smelt (Osmerus 
mordax) in Smith Bay Brook and Hague Brook, tributaries of Lake 
George, during April 1974 are presented. These are thought to have 
been the first for this lake. The spawning fish belonged predominant- 
ly to the 0+ age group. hagtheedions of the qeesedes of wanda the 
ecosystem are discussed. 


49797 Nitrogen, phosphorus, and colloidal carbon con- 
tent of sedimenting seston of a hard-water lake. White, W.S.; Wetzel, 
R.G. Contract AT(11-1)-1599. Hickory Corners, MI; Michigan State 
University (1975). vp. (COO— 1599-81 81. 

Sedimenting seston was collected by means of an improved 
sedimentation trap biweekly at 4-meter intervals for over two years 
in a hard-water lake of southern Michigan. ee 


CaCOs precipitation, induced by photosynthesis, from the 

facilitated nutrient removal to the hypolimnion. During fall overturn 
an average of 0.17 pg m~? day~' of total phosphorus was resuspend- 
ed. Total nitrogen content of the sedimenting seston 
throughout the year; a marked disp 


third of the total calcium content is in the form of colloidal CaCOs 
that forms a major sink for inorganic and organic nutrients. 


49798 See enine <a, ee om 
by migrant Canada geese to a hardwater lake. Manny, B.A.; Wetzel, 
R.G.; Johnson, W.C Co Contract AT(I- -1)-1599. Hickory Corners, ME 
Michigan State University (1975). vp. (COO— 1599-83). 

Each year more than 6,000 mi t Canada geese (Branta 
canadensis interior Todd) rest for 3 to 10 days during the months of 
March, October, November, and December on Wintergreen Lake, a 
productive 15 ha (33 acre) hardwater lake in the W. K. Kellogg Bird 

of Michigan State University in southwestern Michigan. 
For the past six years accurate weekly counts have been made of 
resident and migrant waterfowl using Wintergreen Lake. During the 
ee ee eee ee See 
limnological investigations relating nutrient dynamics and primary 
productivity. These limnological inv: suggested nutrients 
contributed by migrant Canada geese were the chief cause of hyper- 
eutrophic primary productivity conditions in Wintergreen Lake. 
Until January 1970, the unpredictable habits of wild Canada geese 
using Wintergreen Lake prevented accurate estimation of nutrients 
contributed ton the lake in the form of goose feces. An ity 
to measure this source of nutrients was presented on 9 to 11 January 
1970 when about 600 late fall migrant Canada geese rested part of 
three days in a clearly defined area on newly fallen snow covering 
frozen Wintergreen Lake. During their stay on the lake accurate 
records were kept of goose numbers, their location on the lake 
surface, hours spent on the ice and hours spent feeding off the lake. 
After the geese left on 11 January 1970, a random sampling proce- 
dure was used to measure the density of droppings deposited within 
the area used by the geese on the lake surface. 


49799 Seston dynamics and 
zone of a 


in the Pelagic 
shallow eutrophic lake. Gasith, 
Madison). Hydrobiologia ; 51: 225-231(1976). 
The 


A. (Univ. of Wisconsin, 


mentation was closely related to the dynamics of seston with a lag of 
2 to 4 weeks. Sedimentation rate of tripton ranged from 0 to 8 g m=? 
7 ee ee ee Relative to the standing crop 


September). i 
at 632 g dry weight or 215 g C per m* which was equivalent to 55 
ee ene 


flag orqenic is d i 
snnualy, consequently only a small fraction of tripton is involved in 
the long term accumulation of bottom deposits. Factors influencing 
tripton sedimentation are discussed. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 49754 
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CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 48894, 49263, 49722, 49728, 
49734, 49738, 49739, 49745, 49766, 49780, 49841, 50043, 50051, 
50052, 50058, 50064, 50075, 50076 


—- (BNWL-SA—5825) Effects of a continuous low-level No. 
fuel dispersion on held intertidal colonies. Vanderhorst, 
in: Bean, R.M; Moore, L.J.; Wilkinson, P.; Gibson, C.1.; Blaylock, 
(Montana t. of State Lands, Helena (USA)). 1977. Contract 
EY.76006 1830, ses > _emamaataae 22p. (CONF-770325— 
1). Dep. NTIS PC A02/MF A 
From ill a hana New Orleans, Louisiana, United 
States of America (USA) (8 Mar 1977). 
Marine intertidal colonies on concrete substrates were ex- 
eS Oe. ee No. Pca hee fur gh Seo Oil 
38% aromatics). A continuous supply of the fuel oil dis ae 
was prepared by a mixing-separation apparatus, and nonfloating 
material was wan as the contaminant. Monitoring of No. 2 fuel was 
by IR analysis of CCl extracts. a speed analyses were per- 
formed by gas chromatography, helium partitioning gas chromato- 
graphy, and mass yes Colonies were obtained by stratified 
random sampling from an initial 500 field-colonized bricks. Field 
colonization time was nine months. Replicates of treatment concen- 
trations and controls were studied under constant continuous photo- 
period. Initial colonies consisted of approximately 83 species of 
intertidal plants and animals. Effects were measured by comparison 
of species diversity, relative abundance, numbers of species, and 
individual frequency of occurrence patterns. Species diversity was 
significantly lower in treated versus control colonies as was the total 
number of species. Relative abundance was not significantly affect- 
ed. Individual species frequency of occurrence was signi tly 
reduced in treated colonies; this was especially so for amphipods and 
decapods. Significant differences were not revealed for any biologi- 
cal parameter between the two treatment concentrations, although 
data from infrared analysis indicated that the two concentrations 
were, in fact, different. 


49801 (BNWL-SA—5864) Bioavailability of sediment-sorbed 
naphthalenes to the spiuncluid worm, phascolosoma Ander- 
son, J.W.; Moore, L.J.; Blaylock, J.W.; Woodruff, D.L.; Kiesser, 
Si. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Oct 
1976. Contract E(45-1)-1830. 27p. (CONF-761172—1). Dep. NTI 
PC A03/MF AO. 

From NOAA symposium on fate ot effects of petroleum 
hydrocarbons in marine ecosystems and o ; Seattle, Wash- 
ington, United States of Arwen ms (USA) co} a ov 1976), 

The objectives of this study were to determine the accumula- 
tion and release parameters of Bhs ban for the burrowing 

ut worm, (Sipunculida) Phascolosoma agassizii. So that uptake 

m sediment could be compared to that from contaminated water, 

the latter was also briefly investigated. Sediment-oi! mixtures were 

agua and used in two ways to examine the variability that might 
produced by different types of actual oil spills. 


49802 (BNWL-SA—5868) pert of volatile hydrocar- 
bons in flowing seawater Number 2 fuel oil. Bean, 
R.M.; UsAy’ J.W. (Battelle Pacific ‘Section Labs., Richland, 
Wash. (USA)). Nov con Contract E(45-1)1830. 2ip. (CONF- 
ae = a eee PC A02/MF AOl. 

AA pet on b and ew of of Pg 
rete in marine ecosystems and ee a ttle, Wash- 
ington, United States of hema (USA) (10 Nov Pace 

Seawater dil Number 2 fuel oil 


i Oe envelope has been shown 
by och GC/MS to consist largely of saturate hydrocarbons, presumably 

tracted directly into the helium from 
dated” oil phase. These results are consistent with the existence of 


an insoluble or “accommo- 


oil in seawater and with the presence of the monocyclic aromatic 
components largely in true solution. 


(CEER—2) Release of cadmium, chromium, mo 
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The rates of uptake by a turtle grass (Thalassia testudinum) 
ecosystem of Cd, Cr, Cu, Ni, Pb, and Zn which were leached from 
sewage sludge by seawater were determined. The experimental 
design used aerated flowing seawater (8.41 min™'), which — 
over a 0.1 m* bed of sewage sludge before traversing the model 
ecosystem. 


49804 (DP-MS—76-72) Sulfide oxidation front in the Tuscaloosa 
aquifer at the Savannah River Plant, South Carolina. Marine, I.W. 
(Du Pont de Nemours (E.1.) and Co., Aiken, S.C. (USA). Savannah 
River — 1977. Contract EY-76-C-09-0001. 15p. (CONF- 
770327—1). — NTIS, PC A02/MF AO1. 

From 26. annual meeting of the southeastern section of the 
Geological Society of America; Winston-Salem, North Carolina, 
United States of America (USA) 3 Mar 1977). 

Analyses of water from Tuscaloosa wells on the Savannah 
River Plant show an inverse relation between dissolved oxygen and 
sulfate content. Where dissolved oxygen is about 8 parts per million 
(pM), the sulfate content is less than 2 milligrams per liter (mg/1). 

ere the dissolved oxygen content is zero, the sulfate content is 
about 13 mg/l. The area in which the water from the Tuscaloosa is 
high in dissolved oxygen is distinctly separated from the area where 
dissolved oxygen is low. The boundary between these two areas 
appears to be a sulfide oxidation front ae in the direction of 
round water flow. In the area where dissolved oxygen is high, it is 

at all depths of the approximately 600-ft-thick aquifer. 


49805 (NP—21844) Fate of oil in a water environment, phase I. 
Volume I. A review and evaluation of the literature. Kolpack, R.L.; 
Mechalas, B.J.; Meyers, T.J.; Plutchak, N.B.; Eaton, E. (University 
of Southern California, Los Angeles (USA)). Oct 1973. 32p. of 
Southern California, Los Angeles, CA. 

This report presents the results of an evaluation of the litera- 
ture to determine what is known about the fate of oil released to the 
water environment. More than 10,000 journals and data sources 
were reviewed by computer and manual search methods in order to 
locate information. From this, about 550 pertinent articles were 
critically evaluated to determine mass balance relationships. .The 
major areas of concern, or first order reservoirs, were the atmo- 
sphere, water surface and water column, bottom sediments and shore 
zone. The evaluation of these reservoirs included a critical review of 
the biological factors which change and remove hydrocarbons from 
the water environment and the role of the biota as a physical 
reservoir. 


49806 Residues in water: analysis of various Iowa waters for 
selected pesticides: atrazine, DDE, and dieldrin, 1974. Richard, J.J.; 
Junk, G.A.; Avery, M.J.; Nehring, N.L.; Fritz, J.S.; Svec, H.J. 
(Ames Lab., IA). Pestic. Monit. J.; 9: No. 3, 117-123(Dec 1975). 

Atrazine, DDE, and dieldrin were extracted and concentrat- 
ed from various surface, subsurface, and finished waters using the 
macroreticular resin method. Organic components in the concen- 
trates from these waters were separated by gas chromatography; the 
amounts of the three pesticides in the waters ranged from 0.5 to 
42,000 per trillion by weight. Every major watershed in the 
State of Iowa revealed some degree of pesticide contamination and 
seasonal variations were consistent with agricultural runoff models. 
Atrazine concentrations were highest of the three ticides, a 
symptom of its widespread use in the corn belt. DDE also appeared 
in substantial quantities, providing further evidence of t the persis- 
tence of DDT and its metabolites. Water from several shallow wells 
and finished water from many water treatment plants were also 
contaminated. Current treatment processes do not effectively 
remove these pesticides. 


49807 (ORNL-tr—4362) Water decontamination in northern re- 
gions by means of impulse electric charges. Zhuk, E.G. Translated by 
K.S. Warren from Gig. Sanit; 38: No. 10, 8-11(1973). 6p. Dep. 
NTIS, PC A02/MF A0Ol1. 

A — Se effect was demonstrated for pulsed 
electric discharges through natural waters with a high organic 
content, extremely rapid reaction rates, and increases in the water 
temperature of 3 to 6 degrees during the process, together with 
considerable merit of the method including the absence of a need for 
reagents, simplicity of construction and low equipment cost and 
operating costs for coupling the technology to a domestic water 
supply system. In view of these features it would appear advisable to 

ursue the concept further with the aid of hygienists and engineers, 
in the form of a semi-industrial installation for the decontamination 
of drinking water by pulsed electric discharges. 


49808 (PB—261318) Introduction to instrumental analysis of 

water pollutant. Training — Kroner, A.E. (Environmental Pro- 
gency, Washington, D.C. (USA). Office of Water Program 

ye Nov 1976. 166p. (EPA—430/1/75/011). NTIS, PC 


This training ae contains outlined information used by 
lecturers when presenting topics in EPA-NTC Course 107.1, ‘Intro- 
duction to Instrumental ysis of Water Pollutants.’ The contents 
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concern instrumental methods most commonly used for water analy- 
sis. Information useful to analysts (e.g. statistics) and a section of 
laboratory procedures adapted for class groups are included. 


49809 (PB—261346) Optical remote sensing of water pollutants. 
Completion report. Gallagher, J.J.; McManus, J.B. (Georgia Inst. of 
Tech., Atlanta (USA). Environmental Resources Center). 1976. 
Contract DI-14-31-0001-4010. 30p. (ERC—0876). NTIS, A03/ 


MF AOl. 

Prepared in cooperation with Georgia Inst. of Tech., Atlanta, 
Engineering Experiment Station. 

Calculations have been performed to compare three optical 
scattering processes for remote sensing of water pollutants. The 
relative merits of the Raman effect, the resonance Raman effect and 
fluorescence are discussed. The ‘greater intensity of the fluorescence 
signal must be considered in comparing these techniques for remote 
sensing. Other factors such as quenching, absorption and multiple 
scattering must, in turn, be studied. Instrumentation of laser sources 

licable to water pollutants monitored has been investigated to 
lentify sources currently available for light scattering experiments. 
Preliminary measurements of Raman scattering using a single mon- 
ochromator, an argon ion laser as the excitation source and photon 
counting techniques have been performed. 


49810 (PB—261672) Mercury in the Lake Powell ecosystem. 
Standiford, D.R.; Potter, L.D.; Kidd, D.E. (Lake Powell Research 
Project, Los Angeles, Calif. (USA)). Jun 1973. 32p. (Bull—1). NTIS, 
PC A03/MF AOl. 

Prepared by New Mexico Univ., Albuquerque, N. Mex. Dept. 


of —— 

ameless atomic absorption analyses of samples from Lake 
Powell yield the following mercury levels (in mean parts per 
lion): 0.01 in lake water, 30 in bottom sediments, 10 in eadins 
substrates, 34 in plant leaves, 145 in plant debris, 28 in algae, 10 in 
crayfish, and 232 in fish muscle. Bioamplification and the association 
of mercury with organic matter are evident in this recently created, 
relatively unpolluted reservoir. Formulation of an estimated mercury 
budget suggests that the restriction of outflow in the impounded 
Colorado River leads to mercury accumulation, and that projected 
regional coal-fired power generation may produce sufficient 
amounts of mercury to augment significantly the mercury released 
by natural weathering. 


49811 (PB—265857) Impact of oil spillage from World War II 
tanker sinkings. Campbell, B.; Kern, E.; Horn, D. (Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Ocean Engineering). Jan 
1977. 96p. (MITSG—77-4). NTIS, PC A05/MF AO1. 

Index no. 77-304-Nnt. 

The overall effects of spilled oil are studied through available 
data on tankers sunk along the East Coast of the United States 
during World War II. The baseline data of ships sunk, cargo, 
locations and data on sinkings was established through an extensive 
literature and archives search. Cape Hatteras, North lina and its 
surrounding area was chosen as the primary site of the investigation 
on the basis of the volume of spilled oil. A computer model was 
developed to estimate the —— of oil rel from each ship. 
In addition, the Asbury Park area of New Jersey was investigated on 
the merit of substantial documentation of spills in that area. Inter- 
views were conducted in both areas to obtain first hand information 
on visible effects of the oil. Newspapers and records of marine 
activities were analyzed to determine environmental and other oil 
related effects for the selected regions. Results indicated that effects 
of the oil spills, as observed by residents of the areas under investiga- 
tion, were negligible. In both cases, regional wildlife and economy 
survived with minimal difficulty. 


49812 (ORNL-tr—4363) Hygienic evaluation of radial aero-oxi- 
dizers. Zabarnaya, L.N. Translated by K.S. Warren from Gig. Sanit.; 
39: No. 9, 92-94(1974), 6p. Dep. NTIS, PC A02/MF AOI. 

Radial aero-oxidizers were found to be highly effective in 
purifying raw sewage containing organic material at levels not 
exceeding 0.25 BOD;/gram of mud/day, using dosages of active 
mud of not less than one g/1, a dissolved oxygen content of at least 8 
mg/1, and aeration times of not less than one day. In spite of 
prolonged biological treatment (not less than 24 hours) of ns 
water in RAO, the liquid remains dangerous in an 
text. For removal of this en ee Mere gow of the purified waaord in 
30-minute exposure periods —— retaining a residual chlorine 
caullieie 2 1. A period of 18 days is required for a biological 

the RAO equipment during the summer months. 


ig Environmental chemistry aquatic —-¥~ 
Sylva, R.N. (Australian Atomic ee 
tablishment, Lucas Heights). Water > 10: No. 9, 789. 792(1976). 
by The speciation o pe in a has been examined 
y considering inorganic organic complexation adsorption 
and precipitation processes. It is concluded that in most 
systems these processes are capable of redu akdGilame 
very low values even in the presence of high 
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49814 Non-experimental method of chemical analysis of metals- 
complex forming reagents solution in water. Blaha, J. (State Textile 
Research o—. Brno). Water Res.; 10: No. 9, pete at a 
An essentially new method of chemical ysis was devel- 

oped and named “the non-experimental chemical analysis.” The 
subject of the method is the qualitative and quantitative analysis of 
chemical properties of the system of complex forming reagents and 
central atoms. The method is based on the application of the 
system equation. An application of the general system equation for 
the — system “cyanide heavy metals” in water solutions is ad- 
vani 


49815 Epidemiologic study of the relationship between lead in 
drinking water and blood lead levels. Greathouse, D.G. vironmen- 
tal Protection Agency, Cincinnati); Craun, G.F.; Worth, D. 9-24 
of In Trace substances in environmental health. X. Hemphill, D.D. 
(ed.). Co, MO; on of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; ‘Columbia, Missouri, United States of America (USA) 


8 Jun 1976). 
: See CONF-760632—. 
A previous study be, 


water quality in the Beacon Hill area 
of Boston showed that thi Service 


S. Public Health 


Drinking 
Water Standard of 0.05 anit for lead was exceeded in 56 percent of 
the homes in this older residential area. To determine if tap water 
with a Pb concentration above 0.05 mg/I contributes to the total Pb 
body burden as measured by the blood Pb level of those who 
consume it, an epidemiologic study was conducted in 5 other Boston 
communities. This effort revealed a statistically significant relation- 
ship between the level of Pb in drinking water and blood Pb level. 


49816 Trace element toxicity associated with a public water 
supply. Cameron, W.R.; Wunderlich, R.C. Jr. ‘Private Practice of 
Preventive Medicine, St. Petersburg, FL). Pp 25-30 of In Trace 
substances in environmental health. X. Hemphill, D.D. (ed.). Colum- 
bia, MO; —. Ay Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health Columbia, Missouri, United States of America (USA) 


(8 Jun 1976). 
See saan 


For more than one year specific plumbing problems were 
me og in a public water supply serving a large populated area, in 
ich there also was reported a minimum of 22 cases of chronic 
illness with signs and symptoms of chronic toxicity of varying 
degrees of severity. Since copper pipes were perforated in a number 
of their homes, we first a the possible causative role of Cu 
and/or one or more of its alloys including Cd and Pb. We then 
found that galvanized pipes led from the water meters just outside 
the homes to the mains beneath the nearest street and sometimes at a 
greater distance. Laboratory reports indicated that early morning 
samples of water from the mains and from the faucets in the patients’ 
homes were soft, acidic and under variable pressure. In addition, Cd, 
Cu and Pb often were identified not only in the water but in the 
blood and head hair of the affected individuals. In a ry os adjacent 
public supply, selected as a control, the water was hard, alkaline and 
under constant pressure, and in it no toxic elements were identified 
in significant amounts. In samples of hair from 16 residents of this 
control area, only a small proportion contained toxic elements above 
the usual range. It thus became clear that the illnesses were associat- 
ed with the ingestion of one or more toxic elements derived from a 
particular water supply. Once the problem was identified, the inges- 
tion of contaminated water was stopped and steps were taken to 
restore the mineral balance in the body, the patients exhibited quite 
remarkable improvement in health. 


49817 Macro- and micro-elements and the epidemiology of car- 
diovascular disease. Chah, C.C. (Univ. of Georgia, Athens); Caster, 
W.O.; Combs, G.F.; Hames, C.G.; Heyden, S.; Jones, J.B. pp 31-40 
of In Trace substances in environmental health. X. Hemp! D.D. 
(ed.). Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun 1976). 
INF-760632—. 
Food and water samples were collected in Evans County, 


GA from homes of patients with coronary heart disease (CHD) and 
cerebrovascular disease (CVD), and from matched controls (C). 


id the drinking woter, Blacks iagested each day sigaifican 

- es : : each dey signi tly hi 

(p less than 0.01 or ess than 005) amounts of Cr Cu, Fe and Po 
males contained 
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present data raise questions about the possible physiological signifi- 
cance of these correlations and suggest that studies of the element 
content of food samples might prove more fruitful. 


49818 Trace metals in rivers: speciation, transport and role of 
sediments. McDuffie, B.; El-Barbary, I.; Hollod, G.J.; Tiberio, R.D. 
(State Univ. of New York, Binghamton). pp 85-95 of In Trace 
substances in environmental health. X. Hemphill, D.D. (ed.). Colum- 
bia, MO; Univ. of Missouri (Dec 1976). 

rom 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


8 Jun 1976). 
: See SonF-760632—. 


Suspended solids carry a large fraction of the trace metal 
(TM) load of a river, and bottom sediments (at times of low flow) 
tend to scavenge TM pollution introduced in urban areas. An 
indication of the mechanism of transport is obtained from recent data 
on TM concentrations in river water, sewage effluents, suspended 
solids, benthic algae and bottom sediments for the Susquehanna 
River Basin in New York State. The data show (1) the impact of an 
urban area on sediments, (2) the tendency of TMs to concentrate in 
the smaller-size particles, (3) the small extent of element-to-element 
correlations in the sediment particles and (4) the percentages of 
surficial TMs carried by sand, silt, clay and river water. Samples 
taken at times of high suspended solids and after the 1975 flood from 
tropical storm Eloise provide interesting data relative to the TM 
transport process. To provide more fundamental insight, uptake and 
release studies on Cd** and Pb* have been carried out using 
sediment materials. The uptake of these metals by suspended solids 
from the river |p aeentd that by clay minerals (illite and chlorite) 
characteristic of Susquehanna River sediments. The slopes of the 
Freundlich isotherms are relatively steep, showing that sediments 
are effective in “buffering” the concentrations of soluble Cd and Pb 
in river water. Data on the release of these metals from loaded 
sediments and clay-minerals into synthetic river water, sea water and 
other media supplement the uptake studies. 


49819 Tin in plants and surface waters in malaysian ecosystems. 
Peterson, P.J.; Burton, M.A.S.; Gregson, M.; Nye, S.M.; Porter, 
E.K. (London Univ.). pp 123-132 of In Trace substances in environ- 
mental health. X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of 
Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun 1976). 
See SonF-760632—. 


A study was undertaken on the concentration of tin in a range 
of plant species collected from tailings of various ages following 
vel = mine operations for cassiterite in the Kinta Valley, 
enins Redeetia tas sevocieal caus cute eoncliel aan ae 
occurrence of cassiterite, data are presented on the contents of As as 
well as Fe, Cu and Zn in the same species. Tin was analyzed 
spectrophotometrically using phenylfluorene, As colorimetrically 
using silver diethyldithiocarbamate, while Fe, Cu and Zn were 
i by atomic absorption spectrophotometry (AAS). The Sn 
concentrations in plants from one of the sites showed interesting 
species differences, while between-site differences were also appar- 
ent. The fern Gleichenia linearis contained high concentrations of 
Sn, a value of 32 pg/g d.w. being the highest recorded for a land 
plant not contaminated by smelter operations. A resentative 
selection of plant species growing on areas of primary mineralization 
has also been analyzed for the same group of elements. For compara- 
tive purposes, analytical data have been compiled on plants growing 
near a Sn smelter and for several species from background sites. The 
Sn values obtained ranged between 0.05 and 2165 ug/g d.w. which 
is comparable in order of magnitude to ranges found for many other 
elements. 


49820 Heavy metal additions to the surface waters, stream sedi- 
ments and selected aquatic life in the Meramec Park Reservoir Drain- 
age Basin, Missouri. Proctor, P.D.; Butz,T.; Sinha, B. (Univ. of 
Missouri, Rolla). pp 167-175 of In Trace substances in environmental 
health. X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 
(Dec 1976). 


From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun ~.. 
See CONF-760632—. ¢ 
heavy metal content of surface waters and active 


stream sediments and of separate bank sediments and selected aquat- 
ic life were determined for the 1508 mi? (3905 km?) drainage areas in 
the Upper Meramec River Basin. Heavy metal content in waters is in 
low parts per billion and is within U.S. Public Health Service 
COs wer Senin. Coleen © 6 ee Se ee 

ae S ee Ee «Se ae S a i 
imitive area and the Northern New Belt drainage area. 
Highest lead content is also in the latter area. Mercury is less than 
elf in all water samples collected in the basin. Nitric acid 
le heavy metal content of -80 mesh fractions of stream 
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sediments for copper, lead, zinc, cadmium, nickel and arsenic in 
orders of magnitude greater than that of the water samples. Active 
stream sediments generally have higher leachable metal content than 
earlier-deposited bank deposits. Highest content is in the Northern 
New Lead Belt drainage area. Additions appear to have been made 
by man’s activities. Heavy metal content of selected aquatic life 
correlates well with that of the active stream sediments. Hi 
content is in selected aquatic life from the Northern New Lead Belt 
drainage areas. Transport of heavy metals is mainly as iculate 
matter with much less in water solution. Bench mark values estab- 
lished should be most useful in future monitoring of these basin and 
sub-basin drainage areas, if and when the Meramec Park Reservoir 
becomes a reality and the through-flowing character of the streams 
changes to that of a lake environment. 


49821 Regional geochemical maps for the east end of the Niagara 
Peninsula. Fortescue, J.A.C.; Curtis, S.A.; Richardson, J.; Cam 
J. (Brock Univ., St. Catharines, Ont.). pp 177-184 of In Trace 
substances in environmental health. X. Hemphill, D.D. (ed.). Colum- 
bia, MO; Univ. of Missouri (Dec 1976). 

rom 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

In 1970 a preliminary regional geochemical survey of a part 
of the Niagara Peninsula was completed, based on the determination 
of the content of 7 elements in cold dilute hydrochloric acid extracts 
from dried stream sediment material. This survey indicated that 
stream sediment based hemical maps could be used to determine 
the effects of man on the chemistry of the environment in the area. 
In late 1975 the coverage of the area surveyed was increased to 
include Port Colborne, Welland and Fort Erie with a view to 
relating the geochemical data to the incidence of Histoplasmosis in 
the area. Preliminary results from this stream sediment survey will 
be described in this oe. At the end of the paper conclusions are 
drawn regarding the effectiveness of multielement stream sediment 
based geochemical surveys in relation to environmental and geoepi- 
demiological problems in the area surveyed. 


49822 Investigation of Clearwater Lake as a potential sink for 
heavy metals from lead mining in southeast Missouri. Gale, N.L.; 
Bolter, E.; Wixson, B.G. (Univ. of Missouri, Rolla). pp 187-196 of In 
Trace substances in environmental health. X. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (Dec 1976). : 
From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun ay 

See CONF-760632—. 

The geomorphology of Southeast Missouri makes Clearwater 
Lake near Piedmont the recipient of most of the surface waters 
draining the Viburnum Trend, the world’s largest lead mining dis- 
trict. One major research concern has been the possible accumula- 
tion of heavy metals in this lake from the combined i 
Conventional dredging methods as well as hand collection devices 
used by research scuba divers were employed to collect sediment 
samples. These, together with selected samples of aquatic biota, were 
analyzed to evaluate the extent of trace metal accumulation after 
approximately 8 years of mining tion. Release of heavy metals 
from the mining district occurs primarily in the form of metal-rich 
solids from mine tailings and runoff from soils contaminated by 
mining and smelting activities. Heavy metals may also be 
in dissolved form. Possible mechanisms of dissolution, exchange and 
eventual transport of heavy metals from industrial sources are 
strongly influenced by humic acids from detritus and other organic 
constituents of living ——— of the environment. This biologi- 
cal activity will increase the dissolution of heavy metals solids, and 
also affect the | ag mee mobility of metals through complexing 
and chelation. In Clearwater Lake, lead concentrations in sediment 
ranged from less than 3 
concentrations in excess of 
to the — 7 ~~ 

ing from 10 to 

cunpeauations reached detectable leve! 
samples collected near the dam. 


49823 Atmospheric input of pollutants to the upper Great Lakes. 
Swanson, D.L. (Michigan Dept. of Natural Resources, . pp 
197-206 of In Trace substances in environmental health. X. Hem- 
phill, D.D. (ed.). Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual erence on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun ey 
See CONF-760632—. 
Joint Canadian and United States studies have been conduct- 


ed since 1973 to determine pollutant inputs to Lake ior and 
Huron via atmospheric fallout. Both measured and 

were utilized to consider nutrient, particulate and loading 
reaching the lakes. Five bulk sampling (rain, snow, dustfall) station 
networks were maintained by cooperating agencies to collect month- 


ppm respectively. Cadmium 
to 0. 


(0.3 to 0.5 ppM) only in 
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ly samples for chemical analysis. For comparison and evaluation of 
measurement accuracy, additional sampling modes were utilized. 
Comparisons were conducted between modeled and measured re- 
sults, seasonal variations, between analytical laboratories, between 

le collector types and — precipitation “events” only. Two 
pes types were prepared by separate agenies to estimate inputs 
and transport patterns according to _ emission zones. Derived 
percentage loadings estimates are o' indicative of long range 
transport patterns. Data analysis indicates signi t input of nutri- 
ents to the Upper Great Lakes from atmospheric sources. Nitrogen 
and phosphorus loadings from atmospheric sources often constitute 
20 to 30 percent of the total loading reaching the lakes. Atmospheric 
inputs are of particular significance to the Upper Great Lakes since 
direct lake surface precipitation constitutes a major input of the total 
water supply (54 percent of Lake Superior water, 24 percent of Lake 
Huron water) and these inputs proceed directly to the photic zone 
where the effect on the plant and animal community is most direct. 


49824 Fluvial transport of selected heavy metals in the Grand 
Calumet River system. Romano, R.R. (Purdue Univ., West La- 
fayette, IN). pp 207-216 of In Trace substances in environmental 
health. X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 
(Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

Cadmium, lead, zinc and iron levels in water and sediment of 
the polluted Grand Calumet River of northwest Indiana were inves- 
tigated on 12 field trips over one calendar year. Metal levels in 
sediment generally exceeded literature values, while total levels in 
water were less severe. Fluvial transport of total metals (+- 1 S.E.) 
from the river system into Lake Michigan were found to be the 
following: Cd, 1.2 +- .2 tons/yr; Pb, 24 +- 5 tons/yr; Zn, 84 +- 15 
tons/yr; Fe, 1110 +- 200 tons/yr. In addition, significant amounts of 
the filterable fraction of metals were also found entering Lake 
Michigan via the Grand Calumet River System. 


49825 Waterplants and the recycling of heavy metals in an Eng- 
lish lake. Welsh, P.; Denny, P. (London Univ.). pp 217-223 of In 
Trace substances in environmental health. X. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

Lead mining in the English Lake District has been extensive 
and although mines near Ullswater were closed in 1962, effluent 
from the levels drain directly into a stream feeding a lake. Concen- 
trations of Pb in the lake water are generally less than 5 yg dm~* and 
sometimes barely detectible. Lead in the sediments range from over 
20,000 g/g™* at the stream stream inflow to less than 100 pg/g™' at 
the opposite end of the lake. An analysis of the littoral vegetation has 
shown that all the aquatic macrophytes have accum heavy 
metals and a correlation between levels found in the plants and 
sediments is suggested. A correlation between concentrations in 
plants and waters is not immediately ap t. Possible sites of 
absorption and accumulation of metals by the waterplants have been 
considered and the action of the roots and shoots are discussed. 
Evidence is presented which suggests that the waterplants play a key 
role in the deleterious cycling of metals in the lake which could give 
rise to faunistic abnormalities. 


49826 Polychlorinated biphenyls (PCBs) in sewage sludges. Liu, 
D.; Chawla, V.K. (Environmental Protection Service, 
Ont. ). pp 247-250 of In Trace substances in environmental heal: 
Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

From June 1973 to March 1974, anaerobically , oo 
chemical sewage ay es from the sewage treatment plants of 
ow sludge), Point ward (alum sludge), North Toronto (iron 

) and Newmarket (lime sludge) were analyzed weekly for the 
lve of PCBs. It was found that the concentrations of PCBs in 

—_ varied with the sample source and the seasons a a from 

71 22 ppB. Aon, es from the Sarnia t had 
the highest mean level of PCBs (1122 ppb), followes followed y North 
Toronto (214 ppB) and Point Edward (1 oe tee The lowest PCB 
concentration was found in the sludge from et (74 ppB). 
Aroclor 1254 was determined to be the predominant type of PCB in 
all sewage sludge er . As expected, PCBs were concentrat- 
ed in = ha rae B Her ye attributable to a 
waste disc g to the municipal sewerage system. The signifi- 
gauss of Ealing PCBs tn tonnes Gaiep oll dhe also be discussed 
briefly. 


49827 Trace metal and trace 
ment by lead—zinc mining and 


bia, MO; Univ. of Missouri (Dec 197: 

From 10. ins el A 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 


largest lead-zinc mining 
Forest but concentrates on smelter watershed runoff and mine-mill 
sree cane eninean, SESS Sine Cine Se 
tion spectroscopy; trace organics were measured using the American 
Society for Testing and Materials extraction procedures with chloro- 
Sate eee enn Se eis Ce ae ae 
emission spectroscopic examination of the extracts. The results of 
these studies have shown that trace metals were emitted in relatively 
large quantities, particularly during of runoff; however, 
treatment procedures developed in last 3 years have largely 
eliminated this lem near mines and mills. Problems still exist 
Ghats faghtes Sums Glow ante aah onl tous ane waned tate Ge 
streams and out of the ecosystem and are eventually trapped in 
downstream reservoirs. Trace organic levels in effluents are still 
oe Sts & Ss eek ee ee ee SS 
Senden inal cand Calne! control streams 
.21-0.27 mg/l. Organometallic levels were below mea- 
conte so in the solvent extractions studied. Two waste treat- 
ment eS - eee appear to be effective at removing the 
organics studied 


te their 7 
umoto, G. (Tokyo Metropeliten Univ.); Nagao, K.; Katase, T. 

pp 2 ees Ie of In Trace substances in environmental health. X. 
.“~ + (ed.). Columbia, MO; Univ. of Missouri (Dec 1976). 
From 10. annual conference on trace substances in environ- 

mental health; Columbia, Missouri, United States of America (USA) 


The purpose of this work is to detect and identify toxic 
organic substances present in a trace amount in natural and polluted 
waters. At a previous conference we reported the following points: 


on ‘cn shane carboxy- 
are discussed in the 
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From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun 1976). 
INF-760632—. 
Implementation of coal conversion technology on a large 


scale may result in releases of many elements to aquatic environ- 

ments. To insure the orderly and safe development of coal conver- 
sion technology it is necessary to assess potential adverse im of 
trace element releases on aquatic ecosystems and human health. We 
present results of analyses for 55 elements in aqueous effluents of a 
single experimental run a of a coal conversion pilot plant. We summa- 

rize our review of the literature on toxicity bioaccumulation 
factors for aquatic biota of these elements. We relate this review to 
observed concentrations of elements which have the greatest known 
potential for toxicity or bioaccumulation, and those elements for 
which we could not find adequate information to assess potential 


In situ reduction of ion exchange resins as a method for 
preconcentration of selenium and other heavy metals from aqueous 
solutions. Bernier, W.E.; Janauer, G.E. (State Univ. of New York, 
Bi ton). pp 323- 331 of In Trace substances in environmental 

th. X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 
(Dec 1976). 

From 10. annual conference on trace substances in environ- 

mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun Fay 3 
See CONF-760632—. 
In a new application of the method of reactive ion exchange 


(RIEX) the in situ reduction to the free metals of dissolved species of 
Se, Te, As, Sb and Bi was studied on microcolumns of conventional 
ion exchange resins. Preconcentration factors (PF) from 100 to 500 
were achieved and complete separation from concomitant ions was 
effected. While reduction can be easily accomplished by a variety of 
reducing agents, the actual choice of ent and conditions is 
critical, because losses of colloidal metal sols in statu nascendi can 
occur during the in situ reduction step. An effective procedure for 
Se was developed which uses hydroiodic acid as the reducing t 
and concentrated nitric acid for final elution of the deposited (red) 
selenium metal from the resin bed. Similar RIEX procedures using 
SN(I) under modified conditions are applicable to Te, As, Sb and 
Bi. Advantages of these reductive metal preci en aie are (1 
PF’s, (b) e t removal of potential in or 
pt Bas Semnare or fluorometric final prac nte Ra roy little 
tedium and minimal cost. 


Di-2-ethylhexyl phthalate: residue dynamics and biological 
effects in rainbow trout and fathead minnows. Mehrie, P.M.; Mayer, 
F.L. (Dept. of Interior, Columbia, MO). PP DD. of In Trace 
substances in environmental health. X. Hemphill, D.D. (ed.). Colum- 
bia, MO; Univ. of Missouri (Dec 1976). 

rom 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun 1976). 
See namely 


The phthalic acid ester, di-2-ethylhexyl phthalate (DEHP) is 
the most widely used plasticizer in polyvinyl chloride products. The 
ps of DEHP as a contaminant in various aquatic ecosystems is 
documented. We initiated studies to evaluate the residue dy- 
namics ad biological effects of DEHP in 2 freshwater fishes. Adult 
fathead minnows were continuously exposed to DEHP (1.0-62 g/1) 
for 56 days at 25°C. The accumulation factor _ 886 down 
to 155 with increasing DEHP concentrations. metabolites of 
pm oat ee in fathead minnows were the monoester, phthalic acid, 
tes of each with the monoester being the major metabo- 
tite No ef ects on growth or survival were a Rainbow trout 
were continuously exposed to DEHP & pg/1) for 12 days at 
C prior to hatch and the resulting fry were exposed for an 
additicaal 90 days. Of the DEHP accumulated by the eggs, only 4% 
was found in the yolk and embryo, whereas 96% remained on the 
chorion. The major metabolites of DEHP om « fry develop- 
ment were the monoester and conjugates of monoester and 
phthalic acid. DEHP had no effect on ——— of the eggs, but 
did cause an increase in mortality of sac fry and a decrease in total 
protein. The no-effect concentration of DEHP on mortality and 
protein concentration was between 5 and 14 yg/1. In early life trout 
are very susceptible to DEHP exposure; however, no ificant 
effects on mortality or growth were observed after this early devel- 
opmental stage. ’ 


49833 Mercury in waterways that drain into the Wash, in eastern 

England. Moriarty, F.; French, M.C. (Inst. of Terrestrial Ecology, 
ee Eng.). Water Res.; 11: No. 4, 367-372(1977). 

ecent work suggests that concentrations of mercury in the 

livers of birds increase during the winter, when they are 

feeding in the Wash in eastern . Sediment samples, and a few 

of water and from rivers and ditches 

-west of the Wash were therefore analysed for mercury. 

No large-scale contamination was found, but appreciable amounts of 
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mercury were found in ditches from two sites: the 
highest residue in a sediment was 223 wg g™* (wet wt.) rate of 
water flow affects the distribution of a discrete source. 
Aquatic gastro may be useful monitors ‘detection of intermit- 
tent release. i: cote both the between of 
sediment pall oy and amount pen Lay and the effect of on 
the mercury content of sediment samples. Sediments with vs 
g™' mercury Ontimal a or Le, eee a mercury when air-dried at room 
temperatures. of sample is 

requirements to obtain staks wae Lag be 

sae for ene of dauiptin sa te ont af CEE possible. 


49834 Effect of surfactants on the determination of aluminium in 
waters. Pakalns, P.; Farrar, Y.J. (Australian Atomic Energy Com- 
mission Research Establishment, Lucas Heights). Water Res.; 11: No. 
4, 387-392(1977). 
Eleven surfactants representing pure cationic, 
ag detergents, four commercial FH omaha a Ee “oP 
sodium tripolyphosphate, a soap and nitrilotriacetic acid 
PNTA) were investigated for their effect on the determination of 
Goniaien in valet ane Ge Ces eee 
phenanthroline and chrome azurol S methods. 
nonionic detergents at concentrations up to 2, 100 and 1000 amg mr 
badly above did not interfere. Sodium tripolyphosphate 
ly above 1.0 mg I”* and therefore the interference by formulated 
ae containing tripolyp lhosphate was serious. Concentrations 
A wee 10 and 
20 mg 1” ', respectively, to limit the error to 5% 
and their 


. (Northeastern Forest Ex: 
NH). Water, Air, Soil Pollut.; 7: No. 3, 355- $s(Mar 1977). 

Data collected since 1965 at a network of nine stations in the 
northeastern United States show that precipitation is most acid in the 
eas season (May-September) and least acid in winter (Decem- 

Belge sae -. _ ubbard Brook ope in New are 
where the mean hydrogen ion content o! , Precipitation ranges 
tween 46 1-* in winter and 102 3 Sin oo anaen 
pattern in a ay with seasonal differences in S 
deposition from the atmos; summer a 
through the forest can dey i i ion concentrations owered by an 
average of 90%, p y as a result of exchange with other 
In winter the H ion content of incident preci is lowered from 
a mean of 50 eq 1”' to a mean of 25 eq 1”! during storage in the 


ies and Marine Service, Nanaimo, B.C.). J. "Fish. Res. Board 
No. 5, 649-658(May 1977). 
The pH of Lumsden Lake was closely related to the mea- 


sured amount of acid entering the lake from bulk 
1972 it was peng that eg of 2135 kg of aw was added 
to the lake from the atmosp The predicted annual al in 
lake pH was from 5.2 to 4.8 and the actual measured 
from'5.2 to 4.7. In 197) on ens eee ee 
added to the lake from the atmosphere. The predicted annual 
change was from 4.8 to 4.7 and there was no net change in the 
pH in 1973. Lumsden Lake also had high concentrations 
ese, zinc, and nickel in comparison with remote or “unpollut- 

ed” lakes. High concentrations of manganese ot ees zinc 
in the lake appeared to result from increased 
lake sediments or watershed or both as the pH decreased. — 
—_ fallout also contributed substantial — of nickel and 

r to the watershed, some of which be retained in 
the ake water. The high concentrations o in the ; pocelgiuie 
were not retained in the lake. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 47784, 49557, 49728, 49741, 
49744, 49745, 49773, 49774, 49775, 49776, 49777, 49778, 49779, 
49780, 49781, 50144 


49837 (EPA—520/5-77-001) gm survey of Sound 
Naval oe ge on dire —— soe 
Windham, S.T.; y OAY tal Protection 
Washington, D.C. (USA). Olfice of Radiation Programs). Fel I 
21p. Protection Agency, Washington, DC. 

As a result of the survey of the Puget Sound Naval Shipyard, 
it was concluded that the procedures utilized by the Navy to control 
the release of radioactive material into the Bremerton from 

tly effective. Levels measured are close to the 
the most sensitive analytical equipment. This 
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indicates that nuclear operations at the Puget Sound Naval Shipyard 
are not contributing a significant radiation exposure to the public. 


49838 Distribution of radioactive materials in aquatic environ- 
ments with consideration of their carcinogenic potential in aquatic 
animals. Volchok, H.L. (Health and Safety Lab., New York). Prog. 
Exp. Tumor Res.; 20: 35-43(1976). 

Distribution and concentrations of the most radiologically 
significant nuclides in the aquatic environment and biota are present- 
ed. In the open ocean, ly occurring radioisotopes are still the 
predominant source of exposure to animals. In coastal areas, where 
releases of radioactivity have occurred due to operations of the 
nuclear power industry, fission or activation products predominate. 
a ee pe compere seg gee Sage aah naire 
— level increase are cited. In searching the literature, the 

found no mention of neoplasms in aquatic animals that were 
in any way attributed to, or even coincidentally mentioned in 

conjunction with, environmental levels of radiation. With the prob- 
able growth of the nuclear power industry these levels will undoubt- 
edly increase. Hence, we must continue our surveillance of the 
aquatic environment until far better evidence of a relationship be- 
tween radiation and neoplasia in aquatic animals is at hand. 


WATER 


49839 (PB—262376) Reconnaissance water sampling 
226 in central and northern Florida, December 1974-March 1976. 
Water-resources investigations. Irwin, G.A.; Hutchison, C.B. (Geo- 
is ae Ba np an Fla. (USA). Water Resources Div. ). Oct 
SGS/WRD/WRI—77/001; USGS/WRI—76-103). 
‘A02/MF AOl. 

Games in cooperation with Southwest Florida Water Man- 
agement District, Brooksville., Suwannee River Water Management 
District, Fla., and Florida State Dept. of Environmental Regulation, 
Tallahassee. 

Analyses of 115 water samples collected from December 1974 
through March 1976 in eight Florida Counties indicated that 22 
samples (19 percent) had radium-226 activites equal to or in excess of 
3 piC/\ (picocuries per liter). The maximum radium-226 activity was 
90 piC/I occurring in water from a shallow well in Polk County. 
The sampling reconnaissance was generally limited to areas of active 
phosphate mining and areas of undisturbed phosphate deposits. 
Therefore, because the sampling was limited to such phosphate 
areas, it is not known if high radium-226 activities are also present 
elsewhere in the State. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 49842, 50026 


49840 (PB—261351) Thermal plumes in the Kansas River. Pro- 

eee et Te Ts Kaul, S.K. (Globe-Union, Inc., El 
lonte, = = 1976. Contract DI-14-31-0001-5016. 42p. 
NTIS, PC A03/MF Ai 

Scat haities diate tem tip Wine 
Power Plant into the Kansas River was conducted to determine the 
velocity and temperature distributions in the near field of the ther- 
mal plume in a reach about 350 ft long. The stream flow was 460 cfs 
with an average depth about 2 to 3 ft. The heated discharge from a 
submerged outlet 4 ft in diameter was 40 cfs and the measured initial 
temperature rise after passage of condensors was 40F. The results 
show that the presence of a relatively stagnant region 

from the heated effluent aff aifected significantly the shape 

and temperature distribution in the near-field of the plume. 


49841 ee ee eee ee 

ants in water. Research Hollis, C.G. (Tennessee Univ., Knox- 

ville (USA). Water Resources Research Center). 3 Dec 1976. 32p. 
NTIS, PC A03/MF AOl1. 

Prepared by Memphis State Univ., Tenn. Dept. of Biology. 

_ The rate of biodegradation of linear alkyl benzenesulfonate 

temperature was increased from 5 to 35C in 10C 

increments. At 45C and 55C, the compound was not 
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SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 48892, 48931, 49804, 50065 


49842 pe arr: and operational hydrothermal field data 
and analysis. Markofsky, M. (Univ., Karlsruhe, Ger.). J. 

to Div., Am. Soc. Civ. Eng.; 102: No. HY12, 1711-1723(Dec 
Calibration of a nga models for thermal plume predic- 

tion, design considerations, and regulatory requirements provide 
further motivation for ob field data during both the preopera- 
tional and operational status o! Se ie t. An analysis of the param- 
eters which are measured during hydrothermal surveys is given. 
Field techniques examined include calibration of mathematical 
models tenon d iction —_ aa =~ and current pat- 
terns; persion coefficients; developing synoptic tem- 
perature patterns from off-boat measurements; ond tubing surveys 
in coastal waters. The consideration of using operational monitoring 
of temperature for the evaluation of low induced temperature rises 
on the order of 1.5°F (0.83°C) yields the conclusion that the 
operational monitoring should not be aimed at measuring these 
temperature rises directly but, rather, at verifying that the physical 
parameters used in the mathematical modeling of hydrothermal 
conditions were correctly evaluated. 


REGULATIONS 
REFER ALSO TO CITATION(S) 47369 


49843 Protection of waters and refuse disposal from the view of 
the lawyer. Lersner, H. Freiherr von (Umweltbundesamt, Berlin 
(Germany, F.R.)). Tech. Mitt.; 70: No. 1, 3-7(Jan 1977). (In German). 

From Technology of environmental protection - state and 
future developments; , Germany, F.R. (25 - 26 Nov 1976). 

Laws on protection of waters and on refuse within the reform 
of the environmental protection laws since 1970 are reviewed. These 
are 4th amendment to the water regime act, effluent discharge act, 
washing and cleaning products act, refuse dis law and its first 
amendment, legal re; 


tions, guidelines of the EC, and future tasks. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 48887 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 47351, 47406, 47897, 47929, 
47972, bn 9, 48869, 48875, 48876, 48888, 48911, 48913, 49007, 
49014, 49015 


(ANL—77-XX-70) Econometric model of intraurban loca- 
poet yh oy onto receptors of industrial air pollution. Santini, D.J.; 

Poany "Newonal Lab., Ill. (USA)). Feb _ Contract 
Wor 100-8 -38. 128p. Dep. NTIS, PC A07/MF Ai 

econometric model of air pollution Ay 4 intraurban 

mastintnntieauntamasadinam amas The 
treats employment and i i 
Exogenous variables are 
structure investments resulti 
decisions. The exogenous vari 
oan nase a The eons loca’ — aot be 
ways, airports. yment tion equations to 
considerably eave quueanill ten than those in previous studies. These 
equations indicate that bee aged availability ——. the loca- 
tional of most r industrial air uters; wa! 
sovessibaity i a oon 5 infenta factor in fndustrial - vat od 


modes of transport such as water and air. 


a, et Got Gots on Cie 
insects: a laboratory simulation. Final tye olga 

31, 1976. eng F.F.; Benfield, E.F.; Dickson, K. 
Cairns, J. Jr. (Virginia Fuiptechals leet and Gate Ue Blacksburg 





OCT. 31, 1977 


(USA). Dept. of pore fy 1976. Contract EY-76-S-05-4607. 35p. 
Dep. NTIS, PC A03, 

Immature Isonychia A Hydropsyche acclimated at field 
temperatures were exposed to incremental instantaneous thermal 
increases of from 1 to 40 minutes duration and mortality, molting 
frequency and emergence monitored for 10 days. Student's t-tests 
demonstrated no consistent significant differences between control 
and shocked groups unless shock temperatures were near the upper 
lethal limits of the animals. Behavioral tests indicated no effects of 
the shocks on either substrate color preference or phototactic re- 
sponses of Isonychia, nor were shocked Isonychia more susceptible 
to predation by the sculpin Cottus than controls. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 47972, 48868, 48876, 48889, 
48891, 48893, 50123 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 47253 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 49796, 50035, 50036, 50037 


49846 (RLO—2227-T 12-67) Diel activity of two amphipods in 

the Columbia River estuary. Davis, J.S.; Holton, R.L. (Oregon State 

Univ., Corvallis (USA). Dept. of Oceanography ). 1976. Sontaet 

EY-76-S-06-2227. 4p. (CONF-7604132—1). Dep. NTIS, PC A02/ 
AOl. 

From 5. technical conference on estuaries of the Pacific 
Northwest; Corvallis, Oregon, United States of America (USA) (1 
Apr 1976). 

A study was conducted in the fall of 1975 to observe the 
vertical activity pattern of Corophium Salmonis and Anisogammarus 
confervicolus over a 24 hr period at the mouth of Youngs Bay. 
Figures are presented to show densities of the amphipods for all 
samples over the 3 sample depths. Few Corophium and very few 
Aniso; were captured in the surface and mid-water regions 
during daylight. However, at sunset densities notably increased. 
Bottom samples revealed a pattern of density similar to that in upper 
waters. The basic activity pattern appeared to be diel. Anisogam- 
marus were most abundant in the epibenthic region during a night- 
time ebb flow, reflecting the larger effect of water flow on this non- 
burrowing form. Corophium was found more evenly distributed 
from the surface to the bottom. (HLW) 


49847 (ORNL-tr—4315) Control of biting culicids, an applica- 
tion of ecophysiological research. Bourassa, J.P. Translated by R.G. 
Mansfield from Ann. Soc. Entomol. Que.; 21: 74-81(1975). 8p. Dep. 
NTIS, PC A02/MF AOl. 

Physiology and ecology are proving more and more funda- 
mental in the control as well as in the management of insect 
populations. Thus, for an adequate control of biting Culicids, a 
sound knowledge of the effects of temperature on their aquatic 
developmental stage, of the factors affecting hatching of the eggs, 
and of trophogonic cycles of the involved species were found to be 
of yong importance. 


Proceedings of the first international reindeer and caribou 
a Luick, J.R.; Lent, P.C.; Klein, D.R.; White, R.G. (eds.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 564p. (CONF- 
720870—). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

Separate abstracts were prepared for the 54 papers presented 
at the conference. The opening plenary session included discussions 
of the following topics: potential impact of accelerated northern 
development on caribou and reindeer populations and ecology; the 
Scandinavian viewpoint; Canadian caribou and northern develop- 
ment; Alaskan problems and aaa and the reaction of reindeer 


and caribou to Sodan. (HL 

—., gg relationships in reindeer at birh of the 
Y. (Univ. of Stockholm). pp 409-413 of In 

Spesttiines of the first international reindeer and caribou sympo- 
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on. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 


From 1. international reindeer and caribou symposium; Fair. 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

The behavior involved in wages bs p of the social bonds 
between the reindeer mother and her yearling when the new calf is 


rence of agonistic behavior between mother and yearling and esti- 
mated average distance between them when resting. No i 
behavior was observed during the pre-calving and the aver- 
age resting distance was estimated to be significantly shorter than 
between any two randomly chosen individuals in the herd. At 
parturition the mother became very aggressive towards her yearling, 
who was actively driven off, and consequently the resting distance 
between them increased to what was considered to be at least the 
average distance between randomly chosen animals in the group. No 
difference in social relationship between mother and yearling related 
to the sex of the yearling was found. Presumably due to strong 
general social affinity between the individuals in a reindeer herd the 
sudden breaking-up of the mother-yearling bonds to be less 
traumatic for the reindeer yearling than for yearlings in more soli- 
tary cervids. 


49850 eee eS ee 
migration. Gavin, A. pp 414-419 of In of the first 
international reindeer and caribou ar Luick, J.R. wig 
Fairbanks, Alaska; Univ. of Alaska (Sep 197 

From 1. international reindeer and cules symposium; F: 
banks, Alaska, United States of America (USA) (9 Aug 197). 

See CONF-720870—. 

Studies on caribou movements on the North Slope of Alaska 
indicate that weather and snowfall have a decided bearing on range 
use and migration patterns. In the fall, high pressure systems appar- 
ently will trigger a steady movement and immediately after these the 
pace of migration slows considerably. Spring migrations to the 
calving grounds can be poe an peg: _by weather and snow 
cover along their route. pap tan and drifting snow will turn a 
whole migration around or delay it for many days since caribou are 
adverse to facing storms. 


49851 Retey te eee ee ee a 
Game and Fisheries Research Inst. and Univ. wee Fred 
(Univ. of Helsinki). pp 420-422 of In Proceedings of the first interna- 
tional reindeer and caribou sym = Luick, J.R. (ed.). Fairbanks, 
Alaska; Univ. of Alaska ( eee 2 

From 1. internatio leer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

During the last few years reindeer studies carried out in 
Finland by the Division of Game Research, State Game and Fisher- 
ies Research Institute and the ent of i and 
Forest Zoology, University of Helsinki have cent in three major 
areas: nutrition of reindeer including nutritive value and annual crop 
of lichen, the role of arboreal lichens as winter food, possibilities and 
methods of applying emergency winter feeding and the use of 
artificial mineral licks; effects of intensive forestry including mortal- 
ity of reindeer in connection with lo; operations, probable 
poisonous effects of forest fertilizers the ways pny means to 
avoid these effects; various apsects of predation, mainly the role of 
the golden eagle Aquila chryasetos as a og. of reindeer fawns. 


49852 Distribution, movements, socialization of barren 

ground caribou orn ie py on Bn Mon ee 
Miller, F.L. (Canadian Wildlife Service, Ottawa); Anderka, pein 
Vithayasai, C.; McClure, R.L. pp 423-435 of In 
first international reindeer and caribou sym eee Luick, J.R. “ed. 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). : 

From 1. international reindeer and caribou symposium; Fair- 

banks, jam soe States of America (USA) (9 Aug 1972). 


Eighty barren man caribou (Rangifer tarandus Tg moat 
cus) were captured in northern Manitoba in April 1970. Twenty- 
seven were fitted with radio-transmitter collars and were later found 
on their calving ground in the District of Keewatin, Northwest 
Territories. They were radio-tracked about 150 km west of = 
calving ground, then during their midsummer .oree 

southwest, south and south-southeast for about 375 km to o 
McConnell River drainage at the northeastern edge of the taiga. A 
total of 246 contacts were made with radio-equipped caribou; 109 
radio detections and 47 visual observations in — 137 radio detec- 
tions and 86 visual observations in — number of 
observations for one animal was 27, and joed caribou were 
contacted more than 10 times each. The hades want occurred 
in three distinct aggregations each of which included many small 
cohesive groups. Eighteen of the 23 radioed caribou observed during 
July were in association with other such caribou. Statistical analyses 
of the data demonstrated the following: certain animals were usually 
seen on the same day, certain animals were usually in the same 
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groups and animals returned to the same groups after separat- 
3 peg ae pte te oth radio- 
equipped caribou is believed to be a result of social cohesion. 


of antlers in the social life of barren 


436-461 of In Proceedings of international reindeer and 
ies Sep 1973). Luick, J.R. ea} F Fairbanks, Alaska; Univ. of 


mee 4 
reindeer and caribou symposium; Fair 
banks, Alsska ‘United = of America (USA) (9 Aug 1972). 

See CONF-720870—. 

This study has been made by direct observations of antler use 
among caribou in northern and central Alaska and the responses of 
free-ranging caribou to artificial caribou heads carried by a man. 
Caribou antlers are dominant releasers from “short” distances for 
estimati gy ye ae =e ap sete ~AY 
cons; t is interesting willow perceive a 
caribou he as a caribou. Caribou antlers ov w all other 
releasers including human scent. Gestures expressed through antlers 
ass on ietpostent code in the Esnngneghic Eagnage of te qpecies 
Cie Sour eEaes pelaee  eetees Sunes ste to Ve tetaenced 
| three different selective mechanisms: protection by providing an 

fective shield against facial injuries due to special architecture of 
bez tine, inner tines and dorsal tined or dichotomous branched upper 
zone of the antlers; the social effect of enft threat cts oo bd by 
presenting ited brow tine and the length of 
aerodynamic shape of forward bent beams which se ate = 
Se ee ee ee 
wind. This could be a factor holding caribou in herds and on the 
same migration routes. 


49854 Leadership in wild reindeer in Norway. Thomson, B.R. 
ey hr 2 9 pp 462-473 of In tum. Laie, of the first interna- 
and caribou — Luick, J.R. (ed.). Fairbanks, 

Univ. n Univ of Alaska ( 19° 
rom |. internati and caribou symposium; Fair- 
banks, Kis Uae States of America (USA) (9 Aug 1972). 


The social ede ‘of wild mountain reindeer in southern 
Norway was studied from 1969 to 1971. Herd leadership was record- 
ed frequently, once every six hours on average, most often in winter, 
and most typically in critical ee. Moving ahead of the herd, 
the leader dictates the pace and direction of travel to suit each 
situation. Eighty percent of single leaders were adult females, 13 
percent were adult males in spring and summer and only five percent 
were juveniles. Leading the herd was one os epee pon ae — 
Fot-ous herd security; others were 

k-outs and aggressively approaching nee The ma oan 
SF a oe io See 

Diies of capedenses lender mahes leadership in reindeer a 

highly adaptive group process. 


49855 Clumping behavior and predation with special reference to 
caribou, Cumming, H.G. epee) Efe ne comer a gee i 
pp 474-497 of In the first international reindeer and 
caribou etsy Luick, J. x (ed.). Fairbanks, Alaska; Univ. of 
Alaska (Sep 197 

rom 1. ities aititeerend aie e symposium; Fair- 
banks, See CONF-720870— States of America (USA) (9 Aug 1972). 


uestion concerning the effect ne distributions on 

the vulnetablity of caribou (Rangifer .) to predators led to a 

review of literature on clumping and eae 
birds and mammals. ben open pe ee 

ability to predation through anti-predator behavior associated with 

clumping, such as active defense and confusion due to swarming. 


itional predators which specialize on these and nullify any 
benefits from the clumping. Since behavior by prey and predator 
obscurred the effects of clumping itself, a simulated predation experi- 
ment was to isolate these effects. It showed that uneies 
to oresnge Gittins Seip soutien we ence yet 
unless the predators are similarly clumped. Presumably this would 
make predation more difficult. spacing behavior of 
frequently | ents them from exploiting such clum prey. I 
concluded sevens tcteben cies te deaiee tae eae 


ering spring aggrega- 
ee 
sis 


49856 gt gg ey AH ae 4 yt 
nesota. os D.S. (Univ. of Minnesota, St. —_ LJ; 
Cowardin, L.M.; Riechmann, J.H.; Tester, J.R. J. i. Manage.; 
39: No. 4, 781. Maboet 1975). 
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Telemetry techniques were used to study habitat use and 
home range of 12 drake and 12 hen mallards (Anas platyrhynchos) in 
the forested region of north-central Minnesota during the 1968 to 72 
breeding seasons. Circumneutral bogs and seasonal wetlands were 
the most frequently used communities; the lakeshore communities 
ee ae ae ov ing brush, and bog mat. Based 
on the availability of reference shown was for 
the seasonal community and = least for the softwood swamp; 
however, all communities were used to some extent during the 
breeding season. Lakeshore was always among the habitats most 
frequently used by pairs. Twelve nests were found, nine in nonper- 
manent Se Se Cee anes Se Oe Se ae ae 
was 210 ha for hens and 240 ha for drakes. The long axis of the home 
ranges of drakes and hens averaged Zo and So Se re 
ey tee hwy sen 1 + lence 
ha) than during prenesting (anti x 35 ha 


179(1976). 
Implantation of crystalline glycine and dopamine into the 
substantia nigra of the rat caused the rat to turn away from the 
ted side. This response is similar to that observed after electrical 
stimulation of the substantia nigra, or after amphetamine administra- 
tion when the contralateral substantia nigra has been previously 
damaged with es nage ge eg Rotatory behavior was not ob- 
served after injection of glycine into the caudate nucleus, whereas 
dopamine did induce this effect, as previously demonstrated. 
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REFER ALSO TO CITATION(S) 49231, 49262, 49832, 49927, 
49928, 49929, 49935, 49948, 50059, 50077 


49858 a ean Chlorophyll-proteins, reaction centers, and 

thetic membranes. Olson, J.M.; Hind, G. (eds.). (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1976. Contract EY-76-C-02- 
0016. 395p. (CO 60680—). Dep. NTIS, PC A17/MF AOI. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

te abstracts were prepared for 17 papers presented at 
the conference. Thirty-eight abstracts of discussions are also includ- 
ed, as well as author and subject indexes. (HL W) 


49859 (BNL—50530, p pe ) Photosynthesis and solar 
conversion. Clayton, R.K. (Cornell Univ., Ithaca, NY). 1976. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reaction centers, and photosynthetic 
membranes. 

The following topics are discussed: —eaneemene aus electric 
generators; ocean thermal gradients; direct solar —— 
of agriculture; p pee ene ydrogen production; — 
tric devices. SE condintes eat enetiene rovides the best 
hope for an inexhaustible supply of pollution-free energy. LW) 


49860 (BNL—50530, PP 16-55) Models for reaction-center and 
antenna chlorophyll. Katz, J.J.; Norris, J.R.; Shipman, L.L. (Argonne 
National Lab., IL). 1976. 


From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reaction centers, and photosynthetic 


mem 
The follo . ane et ee ee 
acceptor; chiorophell -acceptor eq visible absorption 
Texunad enone tatarigleth stiteright lngeutte ono aaa te 
spectra of antenna c yll; c yll o} asa lor 
= plant ——— a antenna; tena visible absorp- 
tion spectrum of Tribonema aequale; red-shifted chlorophyll a forms; 
cw) antenna model; and reaction-center chlorophyll models. 


ae (BNL—50530, pp 56-63) Models of pigment aggregation 
-harvesting system pay te 
composition of of green 
Chow, er Burns, REM St Strouse, C.E. (Univ. of Cali- 
toate Les 
From 28. 2k chlorophyl proteins proteins reaction centers and photosyn- 
UBA)@ ian 97) oooh New York, United States of 


yll-proteins, reaction centers, and photosynthetic 
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Crystallographic structure determinations were made of eth- 
ylchlorophyllide a and ethyl chlorophyllide b. These gave the first 
detailed molecular parameters for magnesium-containing chlorophyll 
derivatives. Chromatograms of photosynthetic pigments extracted 
from bacteria are shown. Results demonstrate it a separation 
technique was developed that is potentially applicable to a wide 
range of unstable membrane components. The use of the technique 
to isolate pigments from green sulfur bacteria resulted in identifica- 
HL w) a large number of previously unrecognized components. 


49862 (BNL—50530, pp 64-73) Electron-transfer reactions and 
Van) i976 porphyrins. Mauzerall, D. (Rockefeller Univ., New 
or 


From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

m.. In etait reaction centers, and photosynthetic 
mem! 

Models for photochemical reactions of porphyrins were de- 
veloped that are of the rapid electron-transfer type, have a high 
quantum yield, and are quantitatively cyclic. The theory of electron 
transfer is discussed in relation to lipid bilayers and molecular 
superstructures. Experimental studies are described with regard to 
electrostatic effects, ion formation, thermodynamic reactions, and 
transmembrane conductance. The view that the electron-transfer 
process occurs by tunneling in a weakly coupled system lead to the 
photoreversal hypothesis. The photoreversal effect seems to explain 
the observation that only 55 to 60 percent of magnesium porphyrins 
could be bleached by a short saturating flash of light to the lipid 
bilayer. (HLW) 


49863 (BNL—S50530, 
ry events. Fajer, J.; Davis, 
D.C.; Forman, A. 1976. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 
ic membranes. 

The role of chlorophyll radicals in the primary charge separa- 
tion that occurs in picoseconds during photosynthesis in Rhodopseu- 
domonas sphaeroides and R. viridis is reviewed. The electronic 
configuration of chlorophyll radicals is discussed with regard to 
cation and anion radicals. It is concluded that it is possible to shift 
spin density distributions by changing temperature, solvents, and 
counterions. Extrapolation to photosystem II would require an envi- 
ronment for the chlorophyll different enough from that of photosys- 
tem I to cause an altered spin distribution of which the nearly 
degenerate “any state theoretically predicted is the upper limit. 
The possibi ity is raised that chlorin as well as porphyrin cation 
radicals can function biologically via two different ground states 
determined by their immediate surroundings. (HLW) 


49864 (BNL—50530, pp 105-131) Photoelectric bilayer lipid 
membrane: a model for thylakoid membrane. Tien, H.T. (Michigan 
State Univ., East Lansing). 1976. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 


ic membranes. 

Physical properties of the BLM Caen Se lipid membrane) 
system are described. Photoelectric BLMs in the dark are discussed 
with regard to symmetrically pigmented BLM and asymmetrically 
pigmented BLM. Photoelectric BLMs under continuous illumination 
are discussed with re; to effect of bathing solution pH, effect of 
redox compounds, effect of applied field, effect of ligands, effect of 
uncouplers and inhibitors on Chi-BLMs, photoelectric effects and 
light intensity, light-induced water flow across the Chl-BLM, and 
effect of T PHI B and £-carotene. Other topics discussed are 
mechanism of the photoelectric BLM; peed of CHL-BLMs; 
and flash excitation of CHL-BLMs. (HL 


49865 (BNL—50530, pp 132-148) Organization of chlorophyll in 
the plant thetic unit. Thornber, J.P.; Alberte, R.S.; Hunter, 
soar Shiozawa, J.A.; Kan, K.S. (Univ. of California, Los Angeles). 
1976. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In ee reactions centers, and photosynthet- 
ic memb 

The re role of the com: us P700-chlorophyll a-protein in the 
photosystem is discussed and methods for isolation of the complex 
are described. The following characteristics of the complex are 
discussed: spectral properties; chemical composition; and molecular 
size and subunit composition. Light-harvesting chlorop! p Bag a/b- 
protein is discussed with regard to isolation, occurrence, 


74-104) Chlorophyll radicals and prima- 
.S.; Brune, D.C.; Spaulding, L.D.; Borg, 
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content in photosynthetic membranes, and chemical properties. Pos- 
sible models of the P700-chlorophyll a-protein and of the plant 
photosynthetic unit are described. (HLW) 


49866 (BNL—50530, pp 149-161) Chlorophyil-proteins from 
Acetabularia mediterranea. Apel, K. (Univ., we © i. B.). on 

From 28. chlorophyll-proteins reaction cen 
thetic membranes symposium; Upton, New York, U United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 
ic membranes. 

A complex interaction was observed in the green alga Aceta- 
bularia mediterranea between the nuclear and c! ~~ genomes 
during the formation of the chloroplast membrane. clarify this 
relationship the organization of the chloroplast enn Tat was inves- 
tigated. Methods are described for fractionation of the ne clr 
membrane into submembrane fragments; purification of the 
phyll-protein complexes from the isolated submembrane od 

and localization of the chlorophyll-protein complexes wi 
membrane. (HLW) 


49867 (BNL—50530, pp 162-169) Peridinin-chlorophyll a-pro- 
teins of dino’ late algae. Siegelman, H.W. 1976. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 
ic membranes. 

All peridinin-chlorophyll a-proteins isolated to date have 
molecular weights ranging from 34,500 to 39,000. The molecular 
weights of the ya ee —_— of the proteins, from amino acid 
analyses and SDS-polyacrylamide-gel electrophoresis, have a small- 
er variability and a range of 30,000 to 32,000. All proteins exist in at 
least six pl forms and those of Cachonina niei were found to have 
twelve. The proteins from a particular species all have the same 
subunit number, and both monomeric and dimeric proteins have 
been isolated. Comparison of the amino acid compositions of the 
monomeric and dimeric peridinin-chlorophyll a-proteins in Table 1 
reveals close similarities in content of several amino acids, though 
significant differences also exist. Lack of sufficient data on chromo- 
phore-protein ratios precludes detailed comparison of chromophore 
contents. The proteins from A. carterae have a peridinin:chlorophyll 
a:protein ratio of 9:2:1, and those of Glenodinium sp. have a ratio of 
4:1:1. In the latter case, a molecular arrangement of chiorophyll a 
and peridinin in the chromoprotein has been proposed. The peri- 
dinin-chlorophyll a-proteins from each dinoflagellate examined exist 
in a unique and distinctive pattern as shown by isoelectric focusing 
on polyacrylamide gel. These patterns provide a biochemical marker 
for a particular species which may be of value for identification. To 
date, no similar proteins have been isolated from other phytoplank- 
ton groups. 


49868 (BNL—50530, pp 170-182) Structure of a bacteriochloro- 
phyll a-pro dein Som Poascousints . Fenna, R.E.; Mat- 
thews, BW. (Univ. of Oregon, Eugene). 1976. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 
ic membranes 

The following topics are discussed: structure determination 
using x-ray crystallography; the ——— chain as deduced from 
the electron-density ma _ the bacteriochlorophyll core; mechanisms 
of energy transfer; and the organization of chlorophyll in vivo. 

LW) 


49869 (BNL—50530, PP. 183-194) Reaction centers from Rho- 
spaeroides. Feher, G.; Okamura, M.Y. (Univ. of 


eae ~ San Die ae. 1976. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 
ic membranes. 

A brief overview is presented of what is known about the 
chemical composition of RCs and the role of some of the individual 
components. We have shown that, although much pro has been 
made, many questions remain unanswered. The roles of several 
components, for example, Fe**, the H subunit, and the second 
ubiquinone, and the reason for the presence of so many tetrapyrroles 
remain either speculative or unknown. Our lack of ae about 
the structural relation between the primary reactants and the RC 
protein is probably —— for our ignorance of the detailed 
mechanism leading to the charge separation. To alleviate this situa- 
tion, several ups, including our own, have tried to crystallize 
RCs, but so far without success. The intermediates | to the 
charge poten ~ have not been identified with certainty, although, 
as seen at this Symposium, progress is being made eng ag ter 
After complete characterization of all the components, detailed 
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organization into functional units will remain to be elucidated. 
Finally, it should be kept in mind that the RC unit represents only a 
small part of the photosynthetic machinery, and the challenge to 
reconstitute larger active units until the whole process of photosyn- 
thesis is understood and reproduced in the test tube should keep us 
busy for many years. 


49870 ay ere pp 195-212) Interrelationships among ex- 
cited states in bacterial reaction centers. Parson, W.W.; Monger, 
T.G. —. of W: Seattle). 1976. 


ashington, 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 
ic membranes. 

In summary, we have discussed some of the interrelationships 
of the excited states of oe a, Bph a, and carotenoid in reaction 
centers. At es tures, the carotenoid serves as an 
energy sink for centvetierd of the triplet Bchl state, P/sup R/. This 
process fails at low temperatures. The failure can be explained on the 
simple model that P/sup R/ and the carotenoid — are in equilib- 
rium, and that the —— favors P/sup R/ at low temperatures. 
This model also ex some aspects of the decay kinetics of the 
two excited states. To obtain complete transfer of energy from P/ 
sup R/ to the carotenoid at room temperature, however, it is 
necessary to postulate that the relative energy levels of P/sup R/ 
and the carotenoid triplet undergo an inversion as the tem 
rises. The carotenoid triplet and P/sup R/ appear incapable of 
coexisting in the same reaction center; instead, they enter into an 
po oa ee ge process in which the carotenoid transfers energy back 
tot > 


49871 (BNL—50530, pp 213-237) Electron transfer in the photo- 

reaction center. Dutton, P.L. (Univ. of Pennsylvania, Phila- 
delphia); Prince, R.C.; Tiede, D.M.; Petty, K.M.; Kaufmann, K.J.; 
Netzel, 5. L.; Rentzepis, P.M. 1976. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United : States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 
ic membranes. 

Research that led to the recognition of the requirement for an 
electron carrier acting between the bacteriochlorophyll a dimer 
(Bchl)z and an iron atom in association with quinone (IFe) is 
described, and the trapping of the carrier in its reduced state in the 
dark is discussed. The optical and EPR properties of the carrier are 
described and its role in the forward light-driven reactions and in the 
decay processes are considered, in particular its control of the 
dueution of the t-induced spin-polarized triplet or biradical 
state. A summary of electron-transfer reactions at low temperatures 
is presented with regard to thermodynamic considerations and ener- 
ew considerations in relation to the photosynthetic membrane. 


49872 (BNL—50530, pp 278-315) Chloroplast membrane organi- 
zation at the level and its functional implications. 
Staehelin, L.A.; Armond, P.A.; Miller, K.R. (Univ. of Colorado, 


Boulder 

rom 2 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 
ic membranes. 

The following topics are discussed: freeze-fracture and freeze- 
etch nomenclature of chloroplast membranes; studies of fracture-face 
images of thylakoid membranes; luminal surface components and 
their relationship to intramolecular particles; functional identification 
and relationship of outer surface components to intramembranous 
— organization of intramembranous particles in stacked mem- 

regions; experimental modification of thylakoid membrane 

structure; structural c associated with in vitro unstac and 
pone of thylakoids; nature of forces responsible for mem! 
Se eee segregation of intramembranous particles into 
stacked membrane regions; experimental and natural variation of 
thylakoid particle sizes and functional interpretation of size differ- 
ences; and structure-function correlations of thylakoid membranes at 
the supramolecular level. (HLW) 


49873 eg ee 316-337) Dynamic ee ee ae 


structural components of 
Armond, P.A.; — Burke, J.J.; Novitzky, W.P. (Univ. of 
Ilinois, Urbana). 197 - 

From chlorop! yll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
Ameriea (USA) (7 Jun 1976). 

In Chlorophyll-proteins, reactions centers, and photosynthet- 


Studies are described that attempt to identi the functional 
components of the membrane that are involved in Mg* regulation 
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of excitation-energy distribution. It is demonstrated that the 

of a light-harvesting chlorophyll a/b protein is required for Mg* 
effects, that this protein is identifiable by electron microscopy as part 
of a distinct structural complex within chloroplast membranes, and 
that the association of this t-harvesting complex with the photo- 
system reaction-center complex is regulated by Mg**. (HLW) 


49874 | pray 338-346) Energy distribution in the 
ts. Butler, W.L. (Univ. of California, 
eee 


rom 28. atempat eran reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 
In Chlorophyll-proteins, reactions centers, and photosynthet- 
ic mem 


Some topics discussed are as follows; mechanisms in chloro- 
plasts for controlling the distribution of excitation energy between 
photosystem I and photosystem II in order to optimize the i 
of electron flow 7 tae the linear electron-transport system; tripar- 
tite model for the photochemical apparatus of ny te that 
incorporates three types of chlorophyll assemb fluorescence 
properties of chloroplasts; quantum yields for utilization of light; and 
spectral properties of photosystems. (HLW) 


— (BNL—50530, oP 347-357) Phycobilisomes in relation to 
the thylakoid membranes. tt, E.; Upsets, CA; ; Zilinskas, B.A. 
(Smithsonian Inst., Rockville, MD). 1976 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

Chlorophyll-proteins, reactions centers, and photosynthet- 
ic membranes. 

The results show that the allophycocyanin of the phycobili- 
some is on the membrane, because it remains when phycoerythrin is 
released. However, it is not possible to assess to what degree it is 
embedded into the membrane, if at all. It is tempting, but probably 
not valid, to re each anti-allophycocyanin ferritin clump as 
indicating a reaction site. It is likely that each clump covers 
more than one site. Another problem = must be yom into account 
is changes in the membrane configura’ oe baer 
rinsing in low ionic strength oo b We hope 
experiments will allow identification of individual ademas 
sites on the photosynthetic membranes. In conclusion, data show 
that pl is not the 685-nm emitter in isolated phycobili- 
somes, but that the 685-nm emission (—196°C) is due to } rome 
cyanin. Furthermore, by immuno-electron microscopy allophyco- 
cyanin is shown to be located on the photosynthetic lamella. Thus 
the phycobilisome seems to be designed for maximum energy trans- 
fer with the key pigment being located very close to, if not necessar- 
ily embedded in, the photosynthetic membrane. 


49876 (ORNL/MIT—244) Controlled release of 

from beeswax pellets. Whitman, P.K.; Awokoya, F.O.; DeCicco, 
S.G.; Dweck, J.S. (Oak Rid; National Lab., Tenn. (USA)). 26 Nov 
—_ Contract W-7405-ENG-26. 6lp. Dep. NTIS, PC A04/MF 
AOl. 

Polymer-coated and uncoated beeswax pellets were investi- 
gated as systems for controlled release of paves Os mm) & in 
interstitial fluids. The maximum solubility of 
determined to be approximately 0.65 wt percent. The cumul aiaedities 
rate of release for unsaturated uncoated beeswax pellets was found 
to be predicted by analytical solution of the equations for mass 
transfer from a finite cylinder. An roximate solution for the 
cumulative release rate from cellulose acetate polymer- 

beeswax _—— calculated with identical initial BaP 
concentrations in olymer and the beeswax and the restric- 
tion that the partition ts were unity. The diffusivity of BaP 
in unsaturated beeswax was determined to be 3.2 x 10° +- 1.0 x 
10~* cm/sec. The partition function for BaP between beeswax and 
serum was noted to be a strong function of concentration, varying 
from 396 +- 47 to 138 +- 24 for serum equilibrium concentrations of 
6.8 and 24.9 mug/ml, respectively. 


ee (UR—13490/LCP-1) Regulation of 
Guyette, W.A. (Roc 


threes 118p. ‘Dep. NTS, Pe a, 977 Connect 


The addition of glucose to rat thymic lymphoc incubated 
0 te —_ ow nage Be aot small 
increases (6 to percent) in adeny! bp dy 
inadintaly grestie.s S000 Sianintioe af sae of amino acid 
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B-disordered chain transition in oligo(Tyr—Ala—Glu). 
H.E.; Patton, E. (Univ. of Rochester, NY). Arch. Biochem. 
— 171: 474-482(1975). 
bag gen ae (Tyr-Ala-Glu)/sub n/, n approximately 
equal to 17 reported to undergo an a-helix-disordered 
chain transition in aqueous medium. We find from circular dichroism 
and infrared were that, upon transferrring (Tyr-Ala-Glu). 
from aqueous buffer at neutral pH to dioxane-containing media at 
acidic pH, and in certain other circumstances, a transition from the 
disordered state to the antiparallel 8 structure occurs. Molecular 
weight studies and the independence of the transition from concen- 
tration suggest that the 8 structure is intramolecular. (Tyr-Ala-Glu) 
shows no evidence for the occurrence of any conformational change 
under similar conditions. 


mercurial compounds on the ionophoric 
drolytic functions of the (Ca** + Mg** )-ATPase of sarcoplas- 
mic reticulum. Shamoo, A.E.; MacLennan, D.H. (Univ. of Roches- 


ter, NY). J. Membrane Biol.; 25: 65- 74(1975). 

We have shown that a Ca** -ionophore activity is present in 
the (Ca** + Mg**)-ATPase of rabbit skeletal muscle : sarcoplasmic 
reticulum. Methylmercuric chloride inhibited the ( + Mg**)- 
ATPase and Ca** transport, but had no effect on the ‘ectivity of the 
Ca** ionophore. Mercuric chloride inhibited ATPase, transport and 
ionophore activity. The ATPase and transport functions were more 
sensitive to methylmercuric chloride than to mercuric chloride. The 
two functions were inhibited concomitantly by methylmercuric 
chloride but slightly lower concentrations of mercuric chloride were 
required to ibit Ca** transport than were rquired to inhibit 
ATPase. pate chloride and mercuric chloride probably 
inhibited ATPase and Ca** transport by blocking essential -SH 
groups. However, it appears that there are no essential -SH grow in 
the Ca** ionophore and that mercuric chloride inhibited the 
ionophore activity by competition with Ca** for the ionophoric site. 
Blockage of Ca** transport by mercuric chloride probably occurs 
both at sites of essential -SH groups and at sites of ionophoric 
activity. These data suggest the separate identity of the sites of ATP 
hydrolysis and of Ca** ionophoric activity. 


49880 Pulmonary surfactant: 2 surface chemistry viewpoint. 
Notter, R.H. (Pennsylvania State Univ., University Park); Morrow, 
P.E. Ann. Biomed. Eng.; 3: 119-159(1975). 

In this paper, we attempt to review and evaluate pulmonary 
surfactant research from what is essentially a surface chemistry 
viewpoint. The physiological importance of the system underlies the 
a ed this is coupled with the surface chemical consider- 
ation of surfactant as a complex multicomponent system 
of aaa ae insoluble surfactants at a liquid-air interface. The 
system in vivo is at a constant temperature (37°C) and an essentially 
constant bulk pressure, but is subject to large variations in surface 
cycling frequency and in maximum and minimum surface area. In 
this context, then, the present level of knowledge of the system is 
discussed, and areas of uncertainty or conflict which require further 
study are isolated. In addition, experimental or analytical approaches 
useful for future surface studies are given wherever possible. 


49881 X-ray ic visualization of drug-nucleic acid 
intercalative binding: structure of an ethidium-dinucleoside monophos- 
phate crystalline complex, ethidium: 5-iodouridylyl(3'-5’)adenosine 
(drug-nucleic acid interactions/intercalation/double helix unwinding). 
Tsai, C.C.; Jain, S.C.; Sobell, H.M. (Univ. of Rochester, NY). Proc. 
Natl. Acad. Sci. U.S.A.; 72: No. 2, 628-632(Feb 1975). 

The drug ethidium bromide has been cocrystallized with the 
dinucleoside monophosphate 5-iodouridyly! (3’-5’)adenosine. The 
three-dimensional structure to atomic resolution by x-ray crystallog- 
raphy was solved. This has allowed the direct visualization of 
intercalative binding by this drug to a fragment of a nucleic acid 
double helix. 


49882 Reactions of 5S RNA in 770S ribosomes with kethoxal. 
Delihas, N. (State Univ. of New York, Stony Brook); Dunn, J.J.; 
Erdmann, V.A. FEBS (Fed. Eur. Biochem. Soc.) Lett.; 58: No. 1, 76- 
80(Oct 1975). 

The reaction of 5S RNA in 70S ribosomes with kethoxal (8- 
pane en nar on pa which is specific for single stranded 
guanine residues, and the functional capacity of reconstituted ribo- 
somes containing modified 5S RNA has been studied. Two nucleo- 
tides react: G4; and Gis. Residues Gas and Gio7 that are in SS RNA 
sequences complementary to T PSI C of tRNAs are not reactive. 
Reconstituted ribosomes containing 5S RNA modified at residues 
Ga and Gis are fully active in poly U directed polyphenylalanine 
synthesis. These results are discussed in terms of the possible require- 
ment for a protein synthesis initiation complex to expose the 5S 
RNA sequence complementary to T PSI C. 


49883 Primary charge separation in bacterial photosyn 
dized and reduced Fajer, J.; Brune, D.C.; 
Davis, M.S.; Forman, A.; Spaulding, L.D. (Brookhaven National 


thesis: oxi- 
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Lab., Upton, NY). Proc. Natl. Acad. Sci. U.S.A.; 72: No. 12, 4956- 
4960(Dec 1975). 

Bacteriopheophytin, the magnesium-free base of bacterioch- 
lorophyll, undergoes reversible one-electron reduction in organic 
solvents to yield an anionic free radical with characteristic 
and electron spin resonance spectra. The reduction tial of 
bacteriopheophytin, E/sub 1/2/ approximately -0.55 V against a 
normal hydrogen electrode, compared to E/sub 1/2/ approximately 
-0.85 V for bacteriochlorophyll, renders it a likely electron acceptor 
in the primary charge separation of photosynthesis. Comparison of 
these data with picosecond optical ohana recently observed upon 
pulsed — — of hytin is indeed a te pe Bel leads us to 

To that bacteriop hytin is a transient accep- 
tor and that the eS separation of bacterial photosynthe- 
sis occurs between the CL coneielitonetots hyll complex Pas and bacter- 
iopheophytin to yield the radicals of the oxidized chlorophyll dimer 
cation and reduced pheophytin anion. 


49884 El hemolytic plaque assay: theory. Goldstein, 
B.; Perelson, A.S. (Los Alamos Scientific Lab., NM). Biophys. 
Chem.; 4: 349-362(1976). 

We use the mathematical theory of plaque growth to deter- 
mine if there is merit in performing a hemolytic plaque assay in the 
presence of an external field. In particular, we study the effects of an 
electric field on the transport of antibodies secreted by a single 
lymphocyte and on the size and shape of the plaques they —, 
Our results indicate that in the presence of an applied electric field 
The mobility of the antibodies produced by the dn the che ody forming 
cell can be determined from the plaque shape. (In 
the plaques are no longer circular, but : ‘anes By — 
the magnitude or direction of the electric field more than 
one plaque can be generated by a single AFC. Thus c! in 
mobility or the rate of antibody secretion can be assayed. 
will reach a steady state size; for good emitters (cells that secrete 
antibodies at a high rate or that secrete high affinity antibodies) this 
steady state will be achieved rapidly. Equations are given which 
describe both the temporal development and steady state plaque size 
and shape. From the equations, computer generated — of Plaques 
produced by typical ey forming cells are presented 
plots are then used to show how pictures of plaques tine in an 
electric field can be analyzed to determine the antibody mobility. 


49885 Transfer RNA species in human 

by mitogens and in leukemic cells. Griffin, G.D.; Y: 
velli, G.D. (Oak Ridge National Lab., TN). Arch. Bioc: 
176: 187-196(1976). 


stimulated 
W.K.; No- 
em. Biophys.; 


Transfer ribonucleic acid (tRNA) profiles in human lympho- 


cytes stimulated by various mitogens have been compared with 
profiles from nonstimulated cells and from leukemic cells —_= 
reversed-phase chromatography. Comparisons of [*H]- 
["*C]uridine- or [**P]phosphate-labeled tRNAs showed that the 
ory changes in tRNA composition upon phyto utinin 
HA) stimulation occurred in the first 8 h after mitogen ition. 
Seats of lymphocytes by pokeweed mitogen, anti-human im- 
munoglobulin, or terial li lysaccharide resulted in tRNA 
species which showed distinct Mii erences from each other and also 
from the tRNAs produced by phytohemagglutinin stimulation. Leu- 
kemic lymphocyte tRNAs showed the most extensive differences in 
profile when compared with chromatograms from non-neoplastic 
cells stimulated by a variety of mitogens. Specific isoaccepting 
species of tyrosyl-, aspartyl-, and phenylalanyl-tRNAs were also 
compared in PHA-stimulated and resting lymphocytes and no differ- 
ences were found. When these same sp were studied in leukemic 
cells, tyrosyl-tRNA profiles were to elute at a lower salt 
concentration, while the eo profile showed a new peak 
not present in noncancerous cel 


49886 Enriched reaction center green photosyn- 
thetic bacteria. Olson, J.M.; "Giddings FH. T.H. Jr.; ‘Steve Es E.K. (Brook- 
haven National Lab., Upton, NY). Biochim. Biophys. Acta; 449: 197- 
208(1976). 

Bacteriochlorophyll a reaction-center complex I from Chlor- 
obium limicola f. thiosulfatophilum 6230 (Tassajara) was incubated 
in 2 M guanidine . HCl and then chromatographed on cross-linked 
dextran or agarose gel. Two principal components were separated: a 
larger component with ang ye ap activity (bacteriochlorophyll 
a reaction-center complex II) and a smaller component without 
activity (vacteriochlorephyll a protein). Complex II contains carot- 
enoid, bacteriochlorophyll a, reaction center(s), and cytochromes b 
and c, but lacks the well c bacteriochlorophyll a protein 
contained in Complex I. Complex II carries out a light-induced 
reduction of cytochrome b along with an oxidation of cytochrome c. 


among chlorophyll molecules in bac- 

and bacteriochlorophyll a reaction center 

green bacteria. Olson, J.M. (Brookhaven National 

Lab., Upton, NY); Ke, B.; Thompson, K.H. Biochim. Biophys. Acta; 
430: 524-537(1976). 
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Absorption and CD spectra of bacteriochlorophyll a proteins 
and bacteriochlorophyll a reaction center complexes from two 
strains of Chlorobium limicola were recorded at 77°K. Visual in- 
spection showed that the Q/sub y/-band of chlorophyll in either 
protein was split into at least five components. Analysis of the 
spectra in terms of asymmetric Gaussian component pairs by means 
of computer program GAMET showed that six components are 
necessary to fit the spectra from strain 2K. These six components are 
ascribed to an exciton interaction between the seven bacteriochloro- 
phyll a molecules in each subunit. The clear difference between the 
exciton splitting in the two bacteriochlorophyll a proteins shows that 
the arrangement of the chlorophyll molecules in each subunit must 
be slightly different. The spectra for the bacteriochlorophyll a 
reaction center complexes have a component at 834 nm (absorption) 
and 832 nm (CD) which does not appear in the spectra of the 
bacteriochlorophyll a proteins. The new component is ascribed to a 
reaction center complex which is combined with bacteriochloro- 
phyll a proteins to form the bacteriochlorophyll a reaction center 
complex. The complete absorption (or CD) spectrum for a given 
bacteriochlorophyll a reaction center complex can be described to a 
first approximation in terms of the absorption (or CD) spectrum for 
the corresponding bacteriochlorophyll a protein plus the new com- 
ponent ascribed to the reaction center complex. 


49888 Fine structural localization of testicular phosphatases in 
man: the control testis. Barham, S.S.; Berlin, J.D.; Brackeen, R.B. 
(Texas Tech Univ., Lubbock). Cell Tissue Res.; 166: 497-510(1976). 

Electron microscopic cytochemistry was used to determine 
the localization of five phosphatase enzymes--glucose-6-phosphatase, 
inosine diphosphatase, thiamine pyrophosphatase, acid phosphatase, 
and adenosine triphosphatase--in contrast human testes. Glucose-6- 
phosphatase occurred in the endoplasmic reticulum and nuclear 
envelope of Sertoli cells, Leydig cells and primitive spermatogonia, 
but was not observed in more advanced spermatogenic cells. The 
presence of glucose-6-phosphatase activity paralleled the presence of 
glycogen in spermatogenic cells, i.e., both occurred in type AL and 
AD spermatogonia but not in ore AP or B spermatogonia or in 
more advanced spermatogenic cells. Inosine diphosphatase activity 
was found in the endoplasmic reticulum, nuclear envelope, and 
Golgi complex of Sertoli cells and all spermatogenic cells except late 
spermatids. Additionally, inosine diphosphatase activity was local- 
ized at the junctions between Sertoli a and late spermatids, but 
was not associated with any other plasma membrane. Thiamine 
pyrophosphatase reaction product was found in the Golgi bodies of 
Sertoli cells and in a cells through immature sperma- 
tids. Neither inosine diphosphatase nor thiamine pyrophosphatase 
was observed in the Golgi bodies of spermatids during acrosomal 
formation. Acid phosphatase activity was found in lysosomes of 
spermatogonia, spermatocytes, and spermatids, in lysosomes of 
Leydig cells, and in lysosomes, lipofuscin bodies, and Golgi cisternae 
of Sertoli cells. 


49889 Electron microscopy of frozen hydrated biological speci- 
mens. Taylor, K.A.; Glaeser, R.M. (Univ. of California, Berkeley). J. 
Ultrastruct. Res.; 55: 448-456(1976). 

The use of frozen hydrated specimens for molecular structure 
determination is limited primarily by radiation damage. The radi- 
ation damage effect in frozen hydrated catalase crystals has been 
measured in terms of the loss of electron diffraction. The results 
show an improvement for this type of specimen relative to wet 
hydrated or glucose embedded catalase crystals at room tempera- 
ture. Bright field images of unstained, frozen hydrated catalase 
crystals extend to a resolution of 11.5 A. The image resolution is 
presently limited a roblems with the liquid nitrogen cooled 
specimen stage. Ra contrast is present in these images of 
unstained bialogical a material, presumably due to the 30 percent 
difference in mass density between ice and protein. The improved 
resistance to radiation damage also makes it possible to give better 
statistical definition to the image, thereby making the image features 
easier to see. 


49890 Energy dependence of electron radiation damage in |- 
valine. Howitt, D.G.; Glaeser, R.M.; Thomas, G. (Univ. of Califor- 
nia, Berkeley). J. Ultrastruct. Res.; 55: 457-461(1976). 

Experimental electron diffraction and microscopy results are 
described the energy dependence of electron radiation 


defined as the electron flux necessary to destroy the crystallinity of a 

material, has been determined over a range of electron energy from 

50 keV to 3 MeV. In terms of the electron velocity the results 

indicate a B* rather than 8? as predicted from s 

power theory. results are used to estimate the 

especially with rexpect to potential reotion, of very igh volag 
electron microscopy in the study of beam-sensitive 

qubdstelinaeietiand att Ganstammrenes tenienam 

be expected at 1 MeV compared to 100 keV. 


ERA VOL. 2, NO. 20 


49891 Determination of H*/e™ ratios in chloroplasts with flash- 
ing light. Fowler, C.F.; Kok, B. (Martin Marietta Labs., Baltimore). 
Biochim. Biophys. Acta; "423: 510-523(1976). 

Using a rapid pH electrode, measurements were made of the 
flash-induced proton transport in isolated spinach yn a To 
calibrate the system, we assumed that in the presence of fe 
and in steady-state flashing light, each flash liberates from water one 
proton per reaction chain. We concluded that with both ferricyanide 
and methylviologen as acceptors two protons per electron are trans- 
located by the electron transport chain co: Photosystem II 
and I. With methyl viologen but not with ferricyanide as an accep- 
tor, two additional protons per electron are taken up due to Photo- 
system I activity. One of these latter protons is translocated to the 
inside of the oe ap while the other is taken up in H2O2 formation. 
Assuming that roton released during water splitting remains 
inside the thylakoid we compute H*/e™ ratios of 3 and 4 for 
ferricyanide and methyl violo respectively. In continuous light 
of low intensity, we obtained the same H*/e™ ratios. However, with 
higher intensities where electron transport becomes rate limited b 
the internal pH, the H*/e~ ratio approached 2 as a limit for bo 
acceptors. A working model is presented which includes two sites of 
proton translocation, one between the photoacts, the other connect- 
ed to ge es I, each of which translocates two pee 
electron. Each site presents an peas | equal to 
— — to proton passage w' 
to ms. 


49892 Detection of mutant hemoglobins with altered affinity for 
oxygen. Lichtman, M.A.; Murphy, M.S.; Adamson, J.W. (Univ. of 
Rochester, NY). Ann. Intern. led.; 84: ‘No. 4 517-520(May 1976). 

The detection of high- or low-affinity hemoglobins in subjects 
with polycythemia or anemia is difficult for most physicians because 
of the requirement for special equipment to do oxygen-hemoglobin 
dissociation curves. Measurement of the pH, oxygen tension, and 
oxygen saturation of antecubital venous blood with instruments 
present in most clinical chemistry laboratories permits an estimate of 
the strength of oxygen binding to hemoglobin. An equation can be 
used to convert the venous oxygen tension (standardized to pH 7.4) 
and the oxygen saturation to the Pso of the oxygen-hemoglobin 
dissociation curve on which the observed point falls. The data 
indicate that this method is a reliable initial step in the identification 
of a hemoglobin with abnormal affinity for oxygen and may be 
applied to population studies, since reliable results are obtained with 
venous blood stored at 4°C for up to 24 hours. 


49893 RNase III cleavage of single-stranded RNA. Effect of 
ionic strength on the fidelity of cleavage. Dunn, J.J. (Brookhaven 
oO. Lab., NY). J. Biol. Chem.; 251: No. 12, 3807-3814(25 Jun 
Ribonuclease III from Escherichia coli has been purified to 
apparent homo; ity by affinity chromatography on immobilized 
double-stran RNA. Tetveurseniie gel aravaievatn of the 
urified enzyme in the presence of sodium dodecy] sulfate gave one 
ome of protein with a molecular weight of approximately 25,000. 
Chromatography on Sephadex G-100 is consistent with a molecular 
weight of 50,000, suggesting that the native enzyme is a dimer. 
RNase III cuts some le-stranded RNAs, such as 
T7 early RNA, at sites in vivo. This RNA is cut at these 
same sites by the purified enzyme under all conditions tested. How- 
ever, at low ionic strength relatively small increases in enzyme 
concentration produce cuts at secondary sites. At high ionic 
strength, the enzyme’s preference for the sites cut in vivo is more 
pronounced and secondary cuts are made only at very high enzyme 
concentrations. Secondary cuts are shown to occur at s; 
and are made in a variety of RNAs even from sources o 
coli. By cutting RNAs at secondary sites it should be possible to 
generate RNA fragments which would be useful in a number of 


ich can be lowered by uncouplers 


49894 oa te of glycerinated rabbit psoas. Har- 
— ; Mandelkern, L. (Florida State Univ., Tallahassee). J. 
wot. Cell Motility; 3: No. 4, 235-237(Dec 1976). 
Force-length curves of glycerinated rabbit psoas were deter- 
mined in media of physiological interest. In one set of experiments 
the free [Ca** ] was constant at 10~°M and the [MgATP] varied. At 
ow ie ber, a are those of a highly ordered, 
at —_ gATP] they are representative of a 
rons oy more elastic body. At intermediate concentrations 
shaped curves were observed as were also found when TP] 
was constant and the free [Ca**] varied. These curves closely 
resemble coexistence curves that have been reported for fibrous 
proteins. 
49895 induced DNA damage and its repair. Cum- 
mins, J.E.; Yatscoff, R.W.; Ferris, P.J. (Univ. of Western Ontario, 
London). pp 429-434 of In Trace substances in environmental health. 
518 D.D. (ed.). Columbia, MO; Univ. of Missouri (Dec 
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From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


8 Jun 1976). 
: See ConF-760632—. 


Dimethylmercury (DMM) produced a radiomimetic b: 

of DNA in a slime mould, Physarum polycephalum, Ontario strain, 
but another strain, M3C of the same organism, was refractory 
toward this kind of DNA damage. DNA breakage was detected 
using alkaline sucrose gradient centrifugation. Single strand nicks 
were the main kind of DNA damage in sensitive slime mould, as 
double strand DNA breaks were not detected following neutral 
sucrose gradient analysis of DMM-treated DNA. These single strand 
nicks were yo by an enzymatic excision repair mechanism. The 
sensitivity to DMM radiomimesis was relatively uninfluenced by the 
stage of the cell cycle during which treatment was conducted. 
Finally, current experiments caeeeet that DMM-induced DNA nick- 
age the consequence of a t attack of that compound on the 
DNA duplexes followed by endonucleatic cleavage at the binding 
site and not due to an inhibition of the enzymes of a DNA repair 
pathway. The significance of these results is discussed in relation to 
the possibility that ee (MeHg) may produce birth de- 
fects and cancer in humans and the need to screen populations for 
differences in sensitivity to MeHg induced gene damage. 


49896 Chromatin-v bodies: isolation, subfractionation, and phys- 
ical characterization. Olins, A.L.; Carlson, R.D.; Wright, E.B.; Olins, 
D.E. (Oak Ridge National Lab., TN). Nucleic Acids Res.; 3: No. 12, 
3271-3292(Dec 1976). 

Monomer chromatin subunit particles (v:) have been isolated 
in gram quantities by large-scale zonal ultracentrifugation of micro- 
coccal nuclease digests of chicken erythrocyte nuclei. v; can be 
stored, apparently indefinitely, frozen in 0.2 mM EDTA (pH 7.0) at 
less than or equal to -25°C. Aliquots of the stored monomers have 
been subfractionated by dialysis against 0.1 M KCl buffers into a 
soluble fraction oy equimolar amounts of H4, H3, H2A, H2B 
associated with a DNA fragment of approximately 130-140 nucleo- 
tide pairs, and a precipitated fraction containing all of the histones 
including H5 and H1 associated with DNA fragments. The total 1: 
and the KCl-soluble fraction of v: have been examined by sedimenta- 
tion, diffusion, sedimentation equilibrium ultracentrifugation, low- 
angle x-ray diffraction, and electron microscopy. Physical param- 
= from all of these techniques are presented and correlated in this 
study. 


49897 Chromatin subunits from baker's yeast: isolation and par- 
tial characterization. Nelson, D.A.; Beltz, W.R.; Rill, R.L. (Florida 
State Univ., Tallahassee). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 4, 
1343-1347(Apr 1977). 

The organization of proteins along DNA in chromatin of 
Saccharomyces cerevisiae (baker's yeast) was examined by analyzing 
the DNA and nucleoprotein products obtained after digestion of 
yeast nuclei with staphylococcal nuclease. Yeast DNA is digested in 
situ at regularly spaced cleavage sites about 160 base pairs _— 
Nucleoprotein fragments were resolved and isolated by centrifuga- 
tion on linear, 5 to 20 percent sucrose gradients. The predominant 
11S component appears to be identical to chromatin “subunits” or 
“nucleosomes” isolated from higher eukaryotes, containing a 150 to 
160 base pair a of DNA and ae equimolar amounts 
of four proteins that coelectrophorese with calf histones H2A, H2B, 
H3, and H4, plus small amounts of three proteins that electrophorese 
similarly to H1 histones. Thus, the structural organization of the 
— genome is similar to that of more developed organisms, except 
‘or the smaller total t length. None of the yeast subunit pro- 
teins, including the possible H1 proteins, contains cysteine. 


49898 Automated microdensitometry and quantification of lipo- 
proteins by agarose gel electrophoresis. Wong, R.A.; Banchero, P.G.; 
Jensen, L.C.; Pan, S.S.; Adamson, G.L.; Lind; , F.T. Univ. of 
me Berkeley). J. Lab. Clin. Med.; 89: No. 6, 1341-1348(Jun 


A — obstacle in the application of quantitative 
microelectrophoresis has been tedious manipulations and calcula- 
tions. To overcome these difficulties, we have developed an auto- 
matic system for the microdensitometry and calculations as part of a 
quantitative agarose gel electrophoresis facility. Results are internal- 
ly standardized by serum cholesterol and/or triglyceride measure- 
ments. The hardware consists of a densitometer, an analog to digital 
converter, a cathode ray tube terminal, a teleprinter, and a small 
computer. A program in 4K words allows sample coding, electro- 
phoretic scan display, indexing, and systematic identification of each 
peak. Data are acquired from scans of electrophoretic patterns of 
serum alone or in combination with the 1.006 gm/ml VLDL 2 
and/or bottom p tive lipoprotein fractions. As many as 
scans can be stored in 4K words of memory and then sent via high- 
speed telephone line to a larger computer for remote processing. 
analysis corrects for baseline drifts and pre-beta asymmetry and will 

ly identify and quantify the amount of VLDL, LDL, and 

with corrections for “sinking pre-B” and “floating-8” in LDL 
and VLDL, respectively. Results are given in milligrams per 100 
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Pop’ . 
meaningful to the physician ient and provide 
dimension to lipoprotein phenotyping. 
49899 Amino acid sequence of human factor 4. Deuel, 
T.F.; Keim, P.S.; Farmer, M.; Heinrikson, R.L. (Univ. of Chicago). 
Proc. Natl. Acad. Sci. U.S.A.; 14: No. 6, 2256-2258(Jun 1977). 

A ay platelet owe! 4,a ge = i - i -— 
purified to apparent homogeneity complete amino aci 
sequence of the protein has been determined. The 70-residue poly- 
peptide chain contains no methionine, tryptophan, or phenylalanine, 
and contains only a single tyrosyl residue. The sequence analysis 
demonstrates a highly negatively charged amino-terminal region. 
The cnbonyitanninal region of the polypeptide is unusual in that it 
contains a repetitive clustering of positively charged and hydropho- 
bic pairs of amino acids; i evidence suggests that this 
domain may play a role in the binding of heparin. 
49900 Isolation, molecular properties, and kinetic characteriza- 
tion of lipoprotein lipase from rat heart. Chung, J.; Scanu, A.M. 
om of Chicago). J. Biol. Chem.; 252: No. 12, 4202-4209(25 Jun 
1 ! 


a 
a quantitative 


Lipoprotein lipase was isolated to electrophoretic and chro- 
matographic purity from rat heart acetone/ether powder by a com- 
bination of n-butyl alcohol precipitation and heparin/sepharose affin- 
ity column chromatography. By sedimentation peo ultracen- 
trifugation in 6 M guanidine hydrochloride, and by sodium dodecyl 
sulfate-polyacrylamide gel electrop! is, the enzyme was found to 
have a minimum molecular weight of about 34,000. It had a relative 
abundance of glutamic acid contains 3.3 percent carbohydrate 
by weight. The composition was as follows, in moles per 34,000 e 
mannose (neutral sugars), 5.1; sialic acid, 0.8; and glucosamine, 2.3. 
When tested against a triolein emulsion, the enzyme was active only 
in the presence of ba, por pms glutamic acid (apo C-II); it was 
inactivated by 1 M NaCl and by apoli: teins serine and alanine 
isolated from human serum very low density lipoprotein. In order to 
define the kinetics of hydrolysis of triglyceride by lipoprotein lipase, 
we carried out studies on monomolecular films of glyceryl tri[1- 
Cl]octanoate. In the presence of excess apo C-II, hydrolysis 
followed first order time course and yielded a second order rate 
constant of 1.85 x 10° M~' S~*. The apparent first order rate 
constants, k/sub = , were proportional to enzyme concentrations 
over at least a 5-fold range. When enzyme concentrations of 0.22, 
0.35, and 0.66 ug/ml were used, the rate of hydrolysis increased as a 
function of apo C-II concentration and reached a maximum at a 
concentration of apo C-II corresponding to a molar ratio of enzyme 
to apo C-II of about 1 : 1, respectively, which suggests the formation 
of a stoichiometric complex. The availability of a pure enzyme and 
the knowledge of its kinetics should stimulate further studies on the 
molecular basis of enzyme action. 


TRACER TECHNIQUES 


49901 Use of a collimated source of fast neutrons to measure 
malignant tumor electrolyte aT kinetics. Bigler, R.E.; Kostick, 
J.A.; Woodard, H.Q.; Laughlin, J.S.; Hopfan, S.; Davis, D.C. (Me- 
morial Sloan-Kettering Cancer Center, New York). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 559-562(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 

USA (20 Oct 1976). 
A facility has been desi and installed which makes it 
ible to measure the rate of exchange of sodium and chlorine 
rom any selected body site. The subject is positioned so that fast 
neutrons can be directed on the tissue of interest. An eight second 
irradiation is carried out during which roximately 1 rad of 
radiation dose is delivered to tissue. subject is idly 
transferred (1-2 min.) to another facility where the irradiated volume 
can be placed between two Nal(T1) crystals for counting. A series of 
a-ray spectra are collected over a period of approximately 1 
our. Sodium and chlorine intensities are obtained from each spec- 
trum by use of a least-square computer fitti ——. The intensi- 
ties are corrected for radioactive decay used to compute 
the tissue electrolyte exchange rates by means of a least-square 
multiple exponential component fitting program. The ae 
employed has allowed an early component with 1-10 minute a 
- to be obtained in sodium and chlorine tissue exchange for the 

t time. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 49997, 50033 


49902 (LA—6806-PR) Automated cancer-cell sorting and analy- 
sis. Progress report, October 1, 1976—March 31, 1977. Ingram, M.; 
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Crowell, J.M.; Hansen, K.M.; Martin, J.C.; McLaughlin, S.R.; Salz- 
man, G.C.; Steinkamp, J.A.; Svitra, Z.V.; Favaloro, S.M. (Los 
Alamos Scientific .» N.Mex. (USA)). May 1977. Contract W- 
7405-ENG-36. 9p. Dep. NTIS, PC A02/MF AO1. : 

Emphasis during this period has been on demonstrating the 
effectiveness of a single fluorochrome (propidium iodide) when used 
with multi sorter II as a fluorescent descriptor of cells 
with high nuclear-to-cytoplasmic ratio. Extensive modification of 
sorter I is in progress and is described. 


49903 (ORNL/MIT—243) Chemical separation of cellular com- 
from tissue: DNA isolation. Pinkowish, J.A.; Kraftick, K.A.; 
Lee, J.H.; Quock, J. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. 
(USA). School of Chemical ineering Practice). 26 Nov 1976. 
Contract W-7405-ENG-26. 22p. Dep. S, PC 
Solubilization of rat liver cells with sodium 
(SDS) solutions was studied. Complete membrane solubilization 
occurs in 1 and 2 wt % SDS concentrations within 18 hr at 37°C. 
The relative viscosities of DNA recovered from fresh, lyophilized 
and homogenized rat liver tissue reveal that the latter t 
DNA strands. The extraction-centrifugation recovery process leaves 
a commercially prepared DNA intact. Requirements for foam frac- 
tionation of the solubilized cellular components were also examined. 


49904 (UCRL—79331) Strategies for choosing a DNA stain for 
flow cytometry of metaphase chromosomes. Jensen, R.H.; Langlois, 
R.G.; Mayall, B.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 4 Apr 1977. Contract W-7405-ENG-48. 38p. 
(CONF-770417—1). Dep. NTIS, PC A03/MF AO1. 

From Symposium on automation and cytochemistry; Chica- 
go, Illinois, United States of America aie (2 Apr > 

Requirements for flow c of metaphase chromosomes 
stained with three DNA ific fluorescent dyes (Hoechst 33258, 
Chromomycin As, and idium bromide) are reviewed. Fluores- 
cence properties of these three stains when bound to mitotic cells or 
to chromosomes in suspension are measured and compared with 
fluorescence properties when bound to DNA in solution. Conditions 
are given for high resolution flow cytometry of Chinese hamster 
chromosomes stained with each of the fluorophors, and histograms 
are presented which exhibit differences in relative peak position and 
area. Energy transfer fluorescence between two DNA stains is 
presented as a potentially useful new parameter for flow cytometry 
of chromosomes and is illustrated by fluorescence energy transfer 
from Chromomycin As to ethidium bromide when simultaneously 
bound to hamster mitotic cells. 


49905 (UCRL—79480) Hybridization in situ of ‘*I—cRNA 
transcribed from sorted chromosomes. Sawin, V.L.; Scher- 
berg, N.; Carrano, A. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 5 May 1977. Contract W-7405-ENG-48. 13p. 
arate tag . NTIS, PC A02/MF AO1. 

From ICN-UCLA symposium on molecular and cellular biol- 
a paaaaae Colorado, United States of America (USA) (7 Mar 


In this report, preliminary data are presented on the use of 
sorted chromosomes in the analysis of sequence ee among 
the chromosomes of a single — The fourteen — logically 
distinct chromosomes of i hamster cell line M3-1 can be 
resolved by a flow microfluorimeter into nine groups (peaks) on the 
basis of DNA content. The chromosomes of a single peak can be 
separated from the remainder by an electronic cell sorter. For the 
present experiments, the DNA of 10° Peak A chromosomes (95 
percent pure Chinese hamster chromosome No. 1) was denatured 
and puri by gradient sedimentation. **I-cRNA was transcribed 
from Peak A chromosome DNA or from whole Chinese hamster or 
E. coli DNA in an RNA aw reaction mixture containing 
carrier-free '*°1-CTP. Each cRNA was hybridized in situ to Chinese 
hamster cells, and its chromosomal location was determined by 
autoradiography. The transcript from E. coli DNA showed no 
hybridization to Chinese hamster chromosomes, whereas that from 
Chinese hamster DNA hybridized extensively over the entire 
genome. When the DNA from Chinese hamster Peak A chromo- 
somes was used as template, the '*°I-cRNA again hybridized to 
numerous sites throughout the Chinese hamster genome. Values of 
C/sub r/t for the hybridization reactions were between 10-? and 4 x 
10? mole sec™* suggesting that the sites of hybridization represent 
highly reiterated sequences common to all the chromosomes. 


49906 Erythrocyte size and deformability studies by resistive 


pulse . Mel, H.C.; Yee, J.P. (Univ. of California, Berke- 
ley). Blood Cells: 1 391-399(1975). 


The principle control parameters of the resistive pulse spec- 
troscopy (RPS) system are: fluid flow rate, cell rigidity, ate wl 
composition, plus several instrumental factors. A key feature is 
incorporation within the system of large scale digital computational 
ability for automatic program control of rapid data acquisition (e.g. 
up to 60 spectra can be taken within a minute); and for data 

ing, including curve analysis. We have thus been able to 
arrive at the following: a precise measure of relative cell size 
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independent of deformability, and improved size resolution when 
dealing with mixed populations; qualitative and quantitative mea- 
sures of RBC deformability, from maximization and subsequent 
analysis of the spectral distortions”; and a procedure for glutaralde- 
hyde fixation, which differs from conventional pi lures, and 
which leaves the cells in the RBC population unc’ in size 
distribution and form. This latter procedure is suggested for - 
tion of standard particles for use in measurements of (relative) cell 
size. Results given are for normal human RBC, both a “pure” cell 
—_ and a naturally mixed population. The applicabiit ity of the 

method is also indicated for studies of normal abnormal 
hematapoiesis, and of cell-membrane biophysical processes such as 
rapid kinetic responses to external chemical agents or i 
(e.g. osmotic) stresses. A comparison with other types of deformabi- 
lity measuring techniques indicates them to be mutually complemen- 
tary in the sense that they each bring in different kinds of informa- 
tion relevant to the cell-membrane system. 


49907 Chemosterilant (apholate)-induced ultrastructural changes 
during oogenesis in Aedes Mathew, G.; Rai, K.S. (Univ. of 
Notre Dame, IN). Cytobios; 12: 45-56(1975). . 

The effect of chemosterilant, apholate, on oogenesis has been 
studied in Aedes aegypti. Treatment of larvae to 20 ppM of the 
chemical induced ultrastructural changes in the presumptive and 
primary follicles of the adult ovary. These changes comprised con- 
densation of chromatin, disruption of nuclear envelope and extensive 
degeneration as evidenced by numerous myelin figures and residual 
bodies. In some primary follicles, where cellular degeneration was 
restricted to epithelial cells, no arrest in development was observed. 
However, in comparison with controls, these follicles also were 
pressed ovariolar development. 
observed in tissues at both dose levels. 


49908 Use of thermolysin for the dissociation of lung tissue into 
cellular components. Frazier, M.E.; Hadley, J.G.; Andrews, T.K.; 
Drucker, H. (Battelle Pacific Northwest Labs., Richland, WA). Lab. 
Invest.; 33: No. 3, 231-238(1975). ’ 

A method is described for the dissociation of rat lungs into 
individual viable cells. Thermolysin was perfused through the vascu- 
lature and trachea. The lung was then minced and dissociat- 
ed by washing with sequential additions of thermolysin. The results 
indicate this procedure to be an effective means of dispersing lung 
tissue into its cellular components. Standard trypsinizing procedures 
generally yield approximately 5 percent of the total available lung 
cells whereas the thermolysin treatment increases cell yield 10-fold 
without significantly affecting cell viability. 


49909 Biophysics of cell separations. Mel, H.C.; Ross, D.W. 
(Univ. of California, Berkeley). Q. Rev. Biophys.; 8: No. 3, 421- 


cat 
¢ elucidation of cellular and subcellular amen in mam- 


idence of autophagy was 


retarded. Larval treatment with 30 ppM _—- completely sup- 
High inci 


malian cell biology requires the ex tal application of separa- 
tion procedures to isolate and purify cells of a specific type, age or 
function. The classical physical-chemical equations describing the 
migration of particles in response to driving, ——— and dissipa- 
tive forces forms the physical basis for designing cell separations. 
The role of the medium and the conditions of density and concentra- 
tion of the starting sample can also be handled in quantitative 
fashion. Despite the complexities of a say nee of cells derived 
from mammalian tissue and their departure the physically ideal 
rigid sphere, the physical-chemical equations for separation of parti- 
cles still apply remarkably well. In the execution of a cell separation, 
once the theoretical design features have been considered and calcu- 
lated, much empirical experimental manipulation is required to tune 
the system to an optimal useful response. It is necessary to have 
epee which will allow the quality of separation to be judged. 

e Po mer gw of sample rate, capacity, recovery and enrichment 
are defined and employed in examples of this paper to compare 
separation methods of the same and of differing types. An experi- 
menter commune 8 problem and a need of a separation proce- 
dure must delineate his requirements in terms of number of cells, 
degree of enrichment and availability of starting sample. In addition 
to the cell separation procedures based on biophysical ee of 
cells and the equations of physical chemistry, many possibilities exist 
for ingeniously employing the biological peculiarities of a cell system 
to effect a separation. number of possibilities is as great as the 
number of experimental problems. 


49910 Developments in rapid cell analysis and 
to biomedical Cram, 


L.S.; Salzman, G.C. 

Alamos Scientific Lab., NM). Dev. Ind. Microbiol.; 17: 141-151(1975). 

Flow microphotometry is a high-speed technique for quanti- 
tating cellular properties on individual cells, as well as subcellular 
particles. As cells one-at-a-time through a ial flow 
chamber at a rate of 1000 cells/sec, they are illuminated by the blue 
light from an argon-ion laser. The cells produce optical which 
are detected and analyzed by techniques borrowed nuclear 
spectroscopy. Electrostatic methods are used to physically separate 
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cells based on selected optical properties. The flow microfluoro- 
meter (FMF), an instrument developed at the Los Alamos Scientific 
Laboratory for flow fluorescence measurements, has been used for 
numerous applications. Some of the more clinically oriented applica- 
tions include: development of a differential assay for several strains 
of Newcastle disease virus; quantitative evaluation of several fluores- 
cent antibodies to limits of sensitivity beyond those of humans or 
other instrumentation; and detection and diagnosis of tuberculosis in 
cattle by measuring lymphocyte stimulation to specific mitogens. 
Similar instrumentation has been used by a group at Stanford Uni. 
versity to determine the minimum leakage of Rh* fetal cells into Rh™ 
maternal circulation. Another group at the Lawrence Livermore 
Laboratory has used a cell sorter to physically separate fluorescently 
stained chromosomes. Other LASL applications include cell-cycle 
analysis and cervical cell analysis. Light scattering from cells in a 
flow system can be used as an indicator of cell size, as well as 
internal structure. 


49911 Method for preparing chromosomes from peripheral blood 
in the mouse. Triman, K.L.; Davisson, M.T.; Roderick, T.H. (Jack- 
son Lab., Bar Harbor, ME). Cytogenet. Cell Genet; 15: 166- 
et 

e have developed a simple, reproducible microtechnique 
for obtaining metaphase chromosomes from peripheral blood of live 
mice. The method has been successful with mice of several different 
genetic backgrounds and has been repeated in three other laborato- 
ries. 


49912 DNA fiber replication of chromosomes of pea root cells 
terminating S. Van't Hof, J. (Brookhaven National Lab., Upton, 
NY). Exp. Cell Res.; 99: 47-56(1976). 

Autoradiographic analysis of chromosomal DNA fiber repli- 
cation was used to measure the distance between initiation points of 
adjacent replicons and the rate of fiber growth during cessation of 
proliferation that results from carbohydrate starvation of pea root 
meristem cells. The rate of fiber growth at 23°C decreased from 34 
pm/h/fork at 3 h to less than 2 wm/h/fork at 24 h of starvation. The 
distance between initiation points, i.e., the average replicon size, was 
36 to 38 pm in starved cells terminating S. Replenishment of 
carbohydrate was accompanied by an increase in the rate of fiber 
growth and larger replicons. 


49913 Permeability of the human erythrocyte to glycerol in 1 and 
2 M solutions at 0 or 20°C. Mazur, P.; Miller, R.H. (Oak Ridge 
National Lab., TN). Cryobiology; 13: 507-522(1976). 

There are increasing numbers of exceptions to a central tenet 
in cryobiology that low-molecular-weight protective solutes such as 
glycerol must permeate cells in high concentration in order to 
protect them from freezing injury. To test this supposition, it is 
necessary to determine the amount of solute that has permeated a 
cell prior to freezing. The amount in human red cells was estimated 
from the flux equation ds/dt = P/sub y/A[(activity external solute) 
- (activity internal solute)]. Solving the equation required knowledge 
of P/sub / the permeability constant for the solute. Estimates of P/ 
sub y/ for glycerol were made in two ways: (1) by measuring the 
time to hemolysis of human red cells suspended in 1 or 2 M 
solutions of glycerol that were ~ pop with respect to NaCl, and 
(ii) by measuring the time required for red cells in 1 or 2 M solutions 
of glycerol in isotonic saline-buffer to undergo osmotic shock upon 
tenfold dilution with isotonic saline-buffer. The measurements were 
made at 0 and 20°C. The values of P/sub y/ were about 2.5 x 10~* 
cm/min at 20°C and about 0.9 x 10-* cm/min at 0°C. The difference 
corresponds to an activation energy of 7.2 kcal/mole. These values 
of P/sub y/ are 100 to 600 times higher than those for glycerol 
pa in the bovine erythrocyte. The values of P were relative- 
y unaffected by whether calculations were based on classical or 
irreversible thermodynamics and by the choice of concentration 
units in the flux equations.Calculations of the kinetics of glycerol 
entry using these P values showed that the concentration of intracel- 
lular glycerol reaches 90% f equilibrium in 1.2 min at 0°C and in 0.6 
min at 20°C. The osmolal ratio of intracellular nonpermeating so- 
—_ reaches 90% of equilibrium in 7 min at 0°C and in 3.2 min at 


49914 Failure to observe mitotic rhythmicity in Allium meris- 
tems. Erickson, S.M.; Hillman, W.S. (Brookhaven National Lab., 
Upton, NY). Can. J. Genet. Cytol.; 18: 189-194(1976). 

Circadian rhythms clearly affect cell division in certain mi- 
croorganisms and some animal tissue, but reports on mitotic rhyth- 
micity in higher plants are contradictory, even for Allium cepa, the 
most widely studied material. Mitotic index was determined on root 
and shoot meristems of seedlings of one cultivar, and on roots of 
bulbs of another. Various times with respect to 24-h cycles of 
alternating light and darkness, or = + temperature and dark- 
ness-low temperature were investigated. No evidence for rhythmic- 
ity was obtained. 


49915 Ultrastructural observations of lethal yellow (A/sup y//A/ 
sup y/) mouse embryos. Calarco, P.G.; Pedersen, R.A. (Univ. of 
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California, San Francisco). J. Embryol. Exp. Morphol.; 35: No. 1, 73- 


1976). 
se a y//A/sup y/ embryos were tastes ty ae 
of large excluded blastomeres (Pedersen, 1974) and examined cytolo- 
gically and ultrastructurally. Cell organelles, inclusions and junctions 
in the excluded blastomeres were com with those of non- 
excluded cells of A/sup y//A/sup y/ embryos and control embryos. 
Excluded blastomeres always had the fine structural characteristics 
of earlier developmental stages and may have arrested at the 4- to 8- 
cell stage or slightly later. Interior cells (inner cell mass) were 
observed in all mutant blastocysts. Nonexcluded cells of A/sup y// 
A/sup y/ embryos were normal until degenerative changes _ in 
the late blastocyst stage. The mode of action of the +/sup sup y/ 
gene was not determined, but evidence from this study and 
indicates that the effects of +/sup A/sup y/ gene action occur over 
a wide range of time in early cleavage and implantation. 


49916 Inhibitory activity in human plasma 
against mouse marrow cell : reduced in with 
decreased granulopoiesis. Grammens, G.L.; Brennan, J.K.; Lichtman, 
M.A. (Univ. of Rochester, NY). Nouv. Rev. Fr. Hematol; 16: No. 1, 
37-46(1976). ; 
Human venous plasma is known to contain a pags 
inhibitor of mouse marrow cell growth which we have found does 
not have cell type-specificity, in that it inhibits mouse lymphoma cell 
as well as marrow cell colony formation in vitro. Following its 
removal by CHCls, we have identified residual inhibitory activity 
which reduces the growth of mouse marrow cells but not lymphoma 
cells. This inhibitory activity was found to be present in marrow and 
to much lesser extent in peripheral venous plasma obtained from 
subjects without disturbances in granulopoiesis. It was markedly 
reduced in subjects with disorders in which normal granulopoiesis 
was reduced, such as acute leukemia. The deficiency of this inhibi- 
tory activity in the marrow plasma of subjects with leukemia and 
related disorders may be due to a reduction in the cells from which it 
is derived (e.g., normal neutrophils or stromal cells), although fur- 
ther studies will be required to verify its presence and to determine 
its source and physiological role in granulopoiesis in man. 


49917 ic analysis by multiangle light scatter- 
ing in a flow system. Salzman, G.C.; Crowell, J.M.; Hansen, K.M.; 
Ingram, M.; Mullaney, P.F. (Los Alamos Scientific Lab., NM). J. 
Histochem. Cytochem.; 24: No. 1, 308-314(1976). : 

A flow-system instrument is described in which the laser light 
scattered by a mammalian cell is sampled simultaneously at up to 32 
angles between 0° and 21° from the laser beam axis as the 
through the beam. The scatter pattern for each cell is stored by a 
computer for later analysis. Various data-processing techniques are 
discussed. Results of preliminary application of the instrument to the 
analysis of normal and abnormal gynecologic specimens are present- 
ed. 


49918 


cryofractured 
scanning electron microscope. Woods, P.S.; - 
ter, M.C. (Queens Coll., pig a Le J. Cell Sci.; 21: 47-58(1976). 

vis 


A method of direct tion of cell or; les by scan- 
ning electron microscopy (SEM) is described. t and animal 
tissues fixed in glutaraldehyde and osmium tetroxide are treated with 
the ligand thiocarbohydrazide and a second osmium tetroxide solu- 
tion, to increase their osmium content. Tissues are then dehydrated, 
infiltrated with an epoxy monomer, and together solidified with 
ice and fractured. The pieces are transferred to pure acetone, criti- 
cal-point dried, attached to stubs with silver paint and viewed by 
SEM. The ligating procedure increases the osmium concentration at 
its original bonding site sufficiently to render the tissue electricaiiy 
conductive, thus obviating the need for metallic coating. The organ- 
elles at the fractured surface are revealed in relation to their osmium 
incorporation rather than by surface irregularities as with coating 
methods. The image derived from the uncoated surface approaches 
in resolution that of transmission electron micrographs of thin sec- 
tions. A portion of the image arising from a small distance below the 
surface, while at progressively lower resolution, provides some 3- 
dimensional information about cell fine structure. 


49919 Freezing damage of bovine erythrocytes: simulation using 
Bat Ridge ‘National Late TN), Cryobiology 13: 387-S98Ci976). 
Oak Ridge Natio: “ \ iology; 13: - , 
‘ When a cell is frozen a ‘aaueh ite ex to low 
temperature, increased solute concentration d freezing, and 
decreased solute concentration during thawing. Without actuall 
freezing the cells, an attempt has been made to simulate physical- 
chemical changes to which bovine erythrocytes are exposed when 
frozen and thawed in glycerol solutions. Experimentally, the stud: 
consisted of suspending erythrocytes in 1, 2, or 3 M glycerol at 20° 
for various times and then exposing them to each of several dilution 
sequences. The dilution sequences were: Transfer from the initial 
glycerol concentration at 20°C into the same concentration at -5°C, 
transfer into an increased followed by a decreased glycerol concen- 
tration at 20°C, transfer into an increased glycerol concentration at - 





ytes 

us does appear to mimic ing damage. It is 
concluded that a major factor in i is the extent to 
which a cell must shrink or swell to achieve osmotic equilibrium at 
subzero temperatures in partially frozen or thawed solutions. 


49920 . words of fish and plants bt — om 
water. Naegel, (Bundesforschungsanstalt ischerei, 
meee 4 Aquaculture; 10: No. 1, a =. 
plant of ca 2000 | of recirculating fresh water for 

oe... quadestion was constructed in a controlled-environ- 
ment ee. The feasibility was examined of using nutrients 
wastewater, mainly oxidized nitrogenous compounds, for 

plant production, combined with an activated sludge system for 
water purification. The reduction of nitrates, formed ¢ sufticient 


algae 

spp were grown in « non-sterile batch culture All 

hy, f 2 Spvaieal pare lem oe fe oo 

o p' c parameters for optimum 

purification, the most suitable ratio of denitrification by plants 

SSF gucommblicn cod Go eon tocmdts' ee wot pies 

species for combined culture in recirculating water are important 

and of current interest in view of the inc demand for clean, 

fresh water, and the pressing need to find new ways of producing 

protein for human nutrition under prevailing conditions of an expon- 
entially expanding world population. 


49921 


by simultaneous fluoroscence analysis 
A in individual cells. Hawkes, S.P.; Bartholomew, J.C. (Univ. 
California, de Proc. Natl. Acad. Sci. U.S.A.; 14: No. 4, 1626- 


ee eT 

-surface labeling with fluorescamine indicates that the 
fluorescence of Balb 3T3 A31 cells is considerably decreased after 
both viral and chemical transformation. This phenomenon, coupled 
with the technique of flow aiiodiiebesmatin enabled nontrans- 
formed and transformed cells to be distinguished. A second fluores- 
cent probe, propidium iodide, which intercalates into DNA, was 
used in combination with fluorescamine in order to obtain a ratio of 
cell-surface labeling to DNA content. This manipulation allowed 
enhanced resolution of the two populations and the detection of 
= numbers of transformants in a predominantly normal popula- 


49922 Mouse chromosome translocations: visualization and anal- 
i We Goshen aiecenseey of cyusptonensl comglen. Mosc, B4.J. 
arly yg ag Se eee as Cacheiro, 
N.L.A A. Science; 196 : No. 4292, 892-894(20 Ma 
Pachytene ¢ ong —- for known 
are clearly depicted b y configurations of the synap- 
pcre en, pees in spread (whole mount) ee. In one 
hie it oe 


1 
am 
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49924 a Role of teas mutation in supple- 
menting natural variability. Nilan, R.A.; Kleinhofs, A.; 
Konzak, 3 (Wi 


Nilan, 
State Univ., Pullman (USA). amv, of 
and Soils). 
( NF-7604128—). Dep. NTIS, PC A03/MF A01. 


1976. Contract EY-76-C-06-2221. 38p. 
rom Conference on the genetic basis of epidemics in 

1970). New ¥. York, New York, United States of America (USA) (5 = 
197 

Induced mutations are i y important sources of ge- 
netic variability for plant improvement programs, supplementary 
and ee to nai germ plasma resources. This is be- 
cause sources of natural a, Orarishility for most crop plants are 
at various stages of depletion, induced mutations represent a new 
nearly un! reserve of genetic variability, and induced muta- 
tions have ly coules to the development of over 150 
cultivars ome a wide range of plant species, in some cases greatly 
extending the useful life of modern cultivar background hem ow 
Modern induced-mutation technology for plant breeding is descri 
and its successes and lems, and evidence that induced mutations 
can aid in com for lost natural diversity and in alleviating 
genetic ility in plants are discussed. 


49925 nee Mutation rates and mutational loads in 
man. Annual progress report of scientific activity. Cavalli-Sforza, L.L. 
(Stanford Univ., Calif. (USA). Dept. of Genetics). 1976. Contract 
EY-76-S-03-0326-033. 8p. Dep. NTIS, PC A02/MF AO1. 

Progress is reported on the following studies: evolution of 
continuous variation; distribution of phenotype and genotype for a 
continuous trait; prediction of the recurrences and equilibria of the 
mean and variance of the phenotypic and genotypic values; analysis 
of Jewish data on frequencies, migration, drift; and correla- 
tion between death and birth rates with village sizes’ in historical 
demographic data in Italy. (HLW) 


J.E.; Lynes, M.A.; Taylor, B.A. (Jackson Lab., Bar Harbor, ME). 
Biochem. Genet.; 13: No. 9/10, 511-518(1975). 

Electrophoretic variation for an intestinal enzyme that 
cleaves L-leucyl-8-naphthylamide has been discovered among 
inbred mouse Several strains including related strains 
CS7BL/6J, CS7BL/10J, CS7BR/cdJ, C57L/J, and C58/J demon- 
strate an electrophoretic band of this enzyme that is absent in other 
strains and stocks thus far observed. The enzyme is tentatively being 
called leucine aryl tid. (LAP) and the variant genetic 
locus Lap-1. The presence of the band is determined by an allele 
designated Lap-1/sup a/. Homozygotes for the alternate allele, Lap- 
1/sup b/, are without the band and heterozygotes are, under our 

lectrophoretic conditions, indistinguishable from Lap-1/sup a/ ¥ 
Data from recombinant inbred lines and a 





nLar led Mea Tee Loiied estimat- 
-. - map 

to be 21.3 Lr arathentimane nets +-4.8 cM from 
recombinant inbred lines. 


49927 Mitochondrial malate dehydrogenase (Mor-1) in 
mouse: linkage to es ee ee Ses ee 
N.L.; Soares, E.R.; Roderick, T.H. (Jackson Lab., Bar Harbor, ME). 
Biochem. Genet; 13: No. 9/10, 519-525(1975). 

Malate dehydogenase is present in most ian ti 
both supernatant and mitochondrial forms. Although genetic vari- 
ation for the supernatant form has not been observed in the mouse, 
ene et Geteteiee 
(Mor-1) have been previously described. We have located this locus 
11.0 +- ee ae ee Qa Gus, on 
chromosome 5. The gene order is Hm—Pgm-1—rd—bf—Gus— 
Mor-1. Thus Mor-1 is presently the most distal marker on chromo- 
some 5. Three different nuclear loci for mitochondrial enzymes 
(Mod-2, Got-2, and Mor-1) have now been mapped in the mouse, all 
on different chromosomes. 


49928 RNAs of Brome Mosaic Virus and their translation in cell- 
free extracts derived from wheat i 
Wisconsin, Madison). pp 205-210 of In Transcription i 
vitro des genomes viraux. Paris; Institut National de la Sante et de la 
Recherche Medicale (197: 1975). 

The various RNAs (RNAs 1, 2, 3, and 4) of the multicompon- 


ent Brome Mosaic Virus have been used in wheat embryo cell-free 


monocistronic; they 
tide, RNA 3 is polycistronic and coat 
protein cistron in RNA 3 is poorly translated as compared to the 
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corresponding cistron in RNA 4. The oligonucleotide pertaining 
from the 5’ end of RNA 4 appears to begin with m’G and contains 
the initiation codon and the codons of the first few amino acids of 
the coat protein. The 3’ region of RNA 4 bears some resemblance 
with the primary structure of yeast tyrosine tRNA. 


49929 Mechanism to activate branch migration between homolo- 
gous DNA molecules in genetic recombination unwinding 
protein/protein-nucleic acid symmetry/gene conversion). Sobell, H.M. 
(Univ. of Rochester, NY). Proc. Natl. Acad. Sci. U.S.A.; 72: No. 1, 
279-283(Jan 1975). 

A mechanism to activate branch migration between homolo- 
gous DNA molecules is described that leads to synapsis in genetic 
recombination. The model involves a restriction-like endonucleolytic 
enzyme that first nicks DNA (to produce single-strand breaks) on 
strands of opposite polarity at symmetrically arranged nucleotide 
sequences (located at ends of genes or operons). This is followed by 
local denaturation of the region, promoted by a single-strand-specific 
DNA binding protein (i.c., an unwinding protein). Hydrogen-bond- 
ing between homologous DNA molecules can then be initiated and 
this allows for ap 7 pe propagation of hybrid DNA in the path- 
way to formation of the synapton structure. 


49930 Membrane location of a deoxyribonuclease implicated in 
the genetic transformation of Diplococcus pneumoniae. Lacks, S.; 
Neuberger, M. (Brookhaven National Lab., Upton, NY). J. Bacter- 
iol.; 124: No. 3, 1321-1329(Dec 1975). 

The cellular localization of enzymes in Diplococcus pneu- 
moniae was examined by fractionation of spheroplasts. A deoxyri- 
bonuclease peng in the entry of deoxyribonucleic acid (DNA) 
into the cell during genetic transformation was located in the cell 
membrane. This enzyme, the major endonuclease of the cell (endon- 
uclease I), which is necessary for the conversion of donor DNA to 
single strands inside the cell and oligonucleotides outside, thus could 
act at the cell surface. Another enzyme, the cell wall lysin (autoly- 
sin), was also found in the membrane fraction. Other enzymes, 
including amylomaltase, two exonucleases, an adenosine triphos- 
phate-dependent deoxyribonuclease, and a restriction type jonu- 
clease, were located in the cytosol within the cell. None of the 
enzymes examined were predominantly periplasmic in location. 
Spheroplasts were obtained spontaneously on incubation of pneumo- 
coccal cells in concentrated sugar solutions. The autolytic enzyme 
appears to be involved in this process. Cells that were physiological- 


ly competent to take up DNA formed osmotically sensitive sp 
plasts two to three times faster than cells that were not in the 
competent state. Although some genetically incompetent mutants 
also formed spheroplasts more slowly, other such mutants formed 
them at the faster rate. 


49931 Mutation induction by MNNG in a bacteriophage of Hae- 
mophilus influenzae. Boling, M.E.; Kimball, R.F. (Oak Ridge Nation- 
al Lab., TN). Mutat. Res.; 37: 1-10(1976). 

Three temperature-sensitive mutants of the haemophilus influ- 
enza phage HPicl were tested for reversion to wild type (ts yields 
ts*). reatment with N-methyl-N’-nitro-N-nitrosoguanidine 
(MNNG) produced revertants at levels up to 0.1% of the total 
progeny phage from treated lysogens. Cells treated with MNNG 
after infection with whole ts phage produced progeny phage with 
similar reversion frequencies, but when the uninfected cells or the 
phage were treated alone no reversion was induced. Fixation of 
premutational lesions was shown to occur with no evidence for host- 
cell DNA synthesis, indicating that phage DNA synthesis may be 
responsible for fixation of mutation in phage DNA. Evidence is 
given which shows that prophage DNA replicating by the cells’ 
replicating system after treatment and before induction, produces the 
same number of revertants per survivor as phage DNA which is 
replicated outside the host genome. Two of the phage mutants (ts1 
and ts2) reverted at similar frequencies, while one of the mutants 
(ts3) exhibited a much lower induced reversion frequency. 


49932 Cloned ribosomal RNA genes from chloroplasts of Euglena 
gracilis, Lomax, M.I. (Univ. of Michigan, Ann Arbor); Helling, R.B.; 
Hecker, L.I.; Schwartzbach, S.D.; Barnett, W.E. Science; 196: No. 
4286, 202-205(8 Apr 1977). 

Fragments of Euglena chloroplast DNA generated by endon- 
uclease R . Eco RI were separated by agarose-gel electrophoresis 
into 24 distinct bands. At least five fra ts contain uences 
complementary to chloroplast ribosomal RNA. Most of the RI 
fragments have been cloned in a plasmid of Escherichia coli. Three 
of the cloned fragments were shown to contain chloroplast riboso- 
mal RNA sequences by DNA-RNA hybridization. 


49933 Genetic mapping of regA mutants of bacteriophage T4D. 
Wiberg, J.S.; Mendelsohn, S.L.; Warner, V.; Aldrich, C.; Cardillo, 
T.S. (Univ. of Rochester, NY). J. Virol; 22: No. 3, 742-749Jun 
1977). 


" $P62, a mutant of bacteriophage T4 shown by Wiberg et al. 
(1973) to be defective in regulation of T4 protein synthesis, was 
shown by complementation tests to define a new gene, regA, and by 
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intergenic ing to lie between genes 43 and 62. The mapping 
involved crossing SP62 with a quadruple amber mutant defective in 
genes 42, 43, 62, and 44, selecting all six classes of amber-containing 
recombinants caused by single crossover events, and then i 
the presence or absence of SP62 in these recombinants. In addition, 
15 new, spontaneous regA mutants were isolated, and 13 of these 
were mapped against each other; a total of eight different mutation 
sites were thus defined. Most of the new mutants were isolated as 
udorevertants of a leaky amber muiant in gene 62, according to 
and Bowles (1974), whereas one was identified by virtue of 
the "white ring” around its plaque, a phenotype by all the 
regA mutants at high temperature. 2 was renamed regA1, and 
the new mutants were named regA2, regA3, etc. 


METABOLISM 


REFER ALSO TO CITATION(S) 47207, 49759, 49848, 49930, 
50029, 50054, 50068 


(ORNL/TM—5924) Automatic gas analysis system for 
continuous monitoring of oxygen and carbon dioxide exchange in 
terrestrial ecosystems. Sogn J.C.; Rau, F.M. (Oak = Na- 
tional Lab., Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 
25p. Dep. NTIS, PC A03/MF AO1. 

An automatic, continuous flow, gas analysis system was de- 
signed to monitor metabolic rates of terrestrial v: over 
relatively long periods of time, such as daily cycles, under field 
conditions in the absence of the investigator. gas analysis system 
described in this report used an infrared absorption analyzer for 
carbon dioxide and a paramagnetic analyzer for oxygen. The simul- 
taneous measurement of CO: production and O: consumption by an 
organism itted the direct calculation of the respiratory quotient 
(RQ), an important index in determining metabolic rates. This gas 
analysis system was used to examine the daily metabolic rates of 
three species of small mammals (chipmunks, field mice, and shrews) 
under natural seasonal temperature regi at the Walker Branch 
Watershed study site of Oak Ridge National Laboratory. The system 
was also designed and used in conjunction with the Ds'*0 i 
turnover method of measuring metabolism of free-living ani 


49935 Biosynthesis of polyunsaturated fatty acids in the develop- 
brain. I. Metabolic transformations of intracranially administered 

1-*C linolenic acid. Dhopeshwarkar, G.A.; Subramanian, C. 

of California, Los Angeles). Lipids; 11: No. 1, 67-71(1971). 

Thirteen-day old rats were given int ial injections of 1- 

14C linolenic acid (all cis 9, 12, 15 octadecatrienoic acid) and were 
sacrificed after 8 hr. Analysis of brain fatty acids showed that 16 : 0, 
18:0, 18: 1, 18: 3, 20: 3, 20: 4, 20: 5, 22: 5 and 22 : 6 were labeled. 
The total fatty acid methyl esters were separated into classes accord- 
ing to de; of unsaturation on a AgNOs : SiO: ———— plate. 
The bands were scraped off and the eluted fatty were first 
analyzed by radio-gas liquid chromatography and then subjected to 
reductive ozonolysis to determine double bond position. The saturat- 
ed acids, 16 : 0 and 18 : 0, as well as the monounsaturated 18 : 1, 
must have been formed from radioactive acetate produced by 8 
oxidation of the injected linolenate. Among the pol turated 
fatty acids, the triene fraction was characterized and identified as 18 : 
3 «3 (A%,*2,"5), the starting material, and 20 : 3 w3 (A",'4""); the 
tetraene fraction was identified as 20 : 4 w3 (A°,"!,"4,!7); the pentaene 
fraction was identified as 20 : 5 w3 (A5,§"4,1417) and 22 : 5 w3 
(47,9, "3,16 18): and, finally, the hexaene fraction was shown to be 22 : 
6 w3 (A‘4,’,*° "5,18 "°). The biosynthesis of these w3 family fatty acids 
in the brain in situ is discussed. 
49936 Release of dissolved organic carbon from submersed aquat- 
ic macrophytes: diel, seasonal, and community relationships. Hough, 
R.A.; Wetzel, R.G. Contract AT(11-1)-1599. Hickory Corners, MI; 
Michigan State University (1975). vp. (COO—1599-82). 

Release of dissolved organic carbon from aquatic macro- 
phytes was measured simultaneously with release of carbon dioxide 
in a '*C-assay for photorespiration (glycolate metabolism) developed 
for use in the laboratory and in situ. Release of organic carbon from 
axenic Najas flexilis was somewhat more rapid in the dark than in 
the light, and temporarily so by a factor of over 2 following sudden 
darkness. Rates of organic release were ey See of 
oxygen and carbon dioxide concentration both in ight and in the 
dark, although the post-illumination surge was somewhat enhanced 
by high oxygen concentration. The kinetics of release suggested that 
phon te was not excreted extensively by N. flexilis, but rather was 
oxidized in photorespiration. Organic carbon release from N. flexilis 
cultures was greater in presence of epiphytic diatoms than in axenic 
controls, whereas release in presence of a mixed bacterial microflora 
was similar to that in axenic controls, although the -illumination 
surge was somewhat diminished in presence of the ia. Release 
of organic carbon in situ was relatively low in N. flexilis in summer, 
but increased 4-fold in the fall during senescence. Rates of release in 
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early afternoon were over 2 fold those in the morning and late 
afternoon. Release of organic carbon by Scirpus subterminalis was 
lowest in the fall and highest in the spring. 


49937 Sineeets teaten sf Vode be mete Rome, BA, wr 
stensen, E.L.; , M.W.; Li, M. (Univ. of Rochester, NY). J. 
Acoust. Soc. Am.; 57: 1192- 1194(1975). 
Irradiation of Vicia faba root tips with 2.3-MHz ultrasound at 
10 W/cm? causes a small but measurable heating of the tips and an 
immediate reduction in root growth rate. Roots exposed to compara- 
ble temperature increments without ultrasound show no reduction in 
thus leading to the conclusion that the mechanism responsi- 
le for the biological effects of ultrasound on roots is nonthermal. 
From the time course of ultrasonic heating of the roots it appears 
that the thermal conductivity of the root material is com le to 
that of water, and the acoustic absorption coefficient of the root 
tissue is higher than that of mammalian tissues. 
49938 Glutamine synthetase and glutamyltransferase in 
ing chick and rat tissues. Herzfeld, A.; Raper, S.M. (New 
Deaconess a Boston). Biol. Neonate; 27: 163-176(1975). 
determination of y-glutamine-hydroxylamine- 
Jutamylrasterase (GT) and os hydroxamate synthetase 
GS) activities in chick retina, brain and liver between the 13th day 
of incubation and a day after hatching showed that while both 
activities increased late in incubation, in neural tissues their rises 
were not simultaneous throughout development; in liver both activi- 
ties were already high on the 14th day of incubation and changed in 
py thereafter. GS and GT activities could be evoked premature- 
all three tissues by cortisol, but GT activity showed higher 
to the hormone. GT and GS were separable by differential 
solubilization in chick liver but not in retina of chick or rat. The 
wide spread of the ratios of GT : GS activities in homogenates of a 
maior of chick and rat tissues (1 : 1 to 73 : 1) indicates that the GS 
reaction is not catalyzed by the same protein that catalyzes the GT 
reactions. Relative amounts of GT(T) (free of GS — and of 
variants of GS (with different competences to catalyze the GT 
reaction) may govern the changes between the two activities during 
yo op a pe and their distribution among different adult tissues in 
¢ rat. 


49939 Ionic basis of the membrane potential in a rat glial cell 
line. Kukes, G.; Elul, R.; De Vellis, J. (Univ. of California, Los 
Angeles). Brain Res.; 104: 71-92(1976). 
Intracellular ionic concentrations, membrane potential and 
Na* and K* flux were measured in a clonal rat glial cell line, C6. 
Intracellular concentrations of C6 cells were: (mmole/liter cell 
water) K* 145+-45S.D., Na* 18 +-4S.D., Cl” 14 +- 1 S.D. Cells 
maintained a steady state level of K* over the duration of the 
experiments. This was substantiated by the close agreement between 
absolute values of K* influx and efflux measured with “*K. When 
cells were depleted of internal Na*, K* influx was significantly 
reduced suggesting that a portion of inward K* movement is linked 
to Na* extrusion. Efflux of Na*, calculated from the half-time of 
— e from cells preloaded with Na, was higher than passive 
ux determined by blocking Na* extrusion with ouabain. 
a cell Na* concentration remained relatively constant, part of 
the Na* efflux may be due to exc e diffusion. The av , 
membrane potential of C6 cells was -36 mV. The potential show 
31 mV slope for a 10-fold change in external K* so that it is 
determined tly by the ratio of external/internal K*. The 
tial however, consistent with the relatively large passive Na* 
influx, was influenced by Na*. Replacing all but 20 mM external Na* 
with choline h: larized the membrane b J3 mV. The ratio of 
P/sub Na//P/sub of 0.11 suggests that Na* is outwardly trans- 
ported to maintain the steady-stateconcentrations observed. Since 
these responses are similar to t jose in non-tumor glia, it suggests that 
the C6 cell line may provide a useful model for studying ionic 
regulation in glial cells. 


49940 eens Sein so Ge nien dé amine 
acids by isolated a oe ae Stewart, 
M.G.; Bamford, D.R. (Queen’s Univ., Belfast). J. Exp. Mar. Biol. 
Ecol.; "24: N No. 2, 205-212(1976). 

absorption of amino acids by isolated gill tissue of Mya 
cnt alten alee h the environ- 
mental temperature, salinity, and pH were varied experimentally. A 
decrease in salinity resulted in a a The V/ 
sub max/ of L-histidine uptake increased with temperature, the Quo 
Se ee 15 C being 2.64. No significant effect of pH on 
amino-acid absorption was observed over the pH range 6.2 to 8.8. 
These results emphasize the need clearly to specify the ex: ~ 
conditions when substrate uptake values are used to 
contribution made by any extra-alimentary absorption route to the 
nutritional economy of an animal. 


49941 Collagenolytic activity from isolated bone cells. Puzas, 
J.E.; Brand, J.S. (Univ. of Rochester, NY). Biochim. Biophys. Acta; 
429: 964-974(197 6). 
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A true collagenase which had been discovered previously in 
bone culture fluids and extracts of whole bone has now been 
localized to the cellular component of bone. The cellular enzyme 
bears the same characteristics as that of bone collagenases described 
earlier. Moreover, it is directly extractable in relatively large _—_ 
ties. Attempts to demonstrate the presence of a bone cell 
genase were unsuccessful. It was also observed that the 

tt amounts of collagenase in vitro. With increasing pono 
tion time the extracellular collagenase levels rise and the intracellular 
collagenase levels drop. 


49942 Influence of dietary selenite on the 

of rat serum proteins to mercurial compounds. F: S.C.; Chen, 
R.W.; Fallin, E. (Oregon State Univ., Corvallis). Chem.-Biol. Inter- 
act.; 15: No. 1, 51- s1(Sep 1976). 

The effect of dietary selenite on the binding characteristics of 

serum — was investigated with rats. In the control serum, the 
maximal binding of phenylmercuric acetate (PMA) and methylmer- 
curic chloride (MMC) to rat serum protein was approx. 18 and 9 
nmoles per mg protein, respectively. The binding of Hg* was 
biphasic and it did not reach a maximum at the concentrations used. 
Selenite treatment caused a reduction in — capacity of serum 
proteins to Hg** and PMA, and an increase in the binding affinities. 
However, there were no such changes for the binding of MMC. 
Selenite protection from mercury toxicity, therefore, acts not only 
via a change in tissue distribution and a change in the formation of 
seleno-proteins but, also, via a change in the binding characteristics 
to some mercury compounds. In the case of methylmercury, a 
different mechanism of protection must exist as the modification of 
tissue distribution, its binding to subcellular and soluble proteins and 
the binding characteristics remained equivocal. 
49943 Identification of lead-binding components in rat liver: in 
vivo study. Sabbioni, E.; Marafante, E. (Euratom, Ispra, Italy). 
Chem..-Biol. Interact.; 15: No. 1, 1-20(Sep 1976). 

In vivo experiments using *°*Pb and radioactively labelled 
precursors such as ['*C]arginine and [*H]tryptophan were per- 
formed to identify lead binding components in rat liver. The distribu- 
tion of lead in 9 tissues and the intracellular distribution in liver and 
kidney was also investigated. 


49944 Effect of graded doses of cortisol on total body calcium in 
rats. Yasumura, S.; Ellis, K.J.; Fairchild, E.; Brook, D.; Cohn, S.H. 
(Brookhaven National Lab., Upton, NY). Am. J. Physiol.; 231: No. 6, 
1760-1763(Dec 1976). 

Male rats with an average body weight of 250 g were injected 
(sc) daily for 4 wk with 0.05, 0.20, 0.75, or 3.00 mg of cortisol 
acetate. Intact and adrenalectomized control animals were injected 
daily with 0.1 ml of vehicle (corn oil). Total body calcium (TB/sub 
Ca/) was measured weekly in each rat by in vivo neutron activation 
analysis. The gain in body weight of rats treated with 0.75 mg 
cortisol was significantly less than controls, and the animals treated 
with 3.00 mg cortisol lost weight. In spite of these differences in 
body weight, the TB/sub Ca/ of all rats increased to an equal degree 
eee eee oe ae eet ee. In addition, there were 
no significant differences in tibial ash calcium. However, calcium 
(mg) per unit length (mm) of tibia was increased in rats treated with 

the higher doses of cortisol; thus bone density was increased. These 
results demonstrate that the TB/sub Ca/ increases even when rats 
are subjected to cortisol. This is explained in part by the normal rate 
of intestinal calcium absorption in cortisol-treated rats. 
49945 in man. Spencer, 
H.; Wiatrowski, E.; Osis, D.; Kramer, L. (Veterans Administration 
Hospital, Hines, IL). pp 389-394 of In Trace substances in environ- 
mental health. X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of 
Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

The effects of fluoride on magnesium metabolism and of Mg 
on F metabolism were studied in man hy forming metabolic 
balances of F and Mg in control studies and during F and/or Mg 
supplementation. The dietary F intake averaged 4.2 mg/day and the 
dietary Mg intake averaged 250 mg/day. Supplemental F increased 
urinary and fecal F excretions but did not affect and fecal 
— excretions, Mg balances or plasma levels of Mg. Supplemental 

Mg increased markedly fecal and urinary Mg excretions but c 
is’ F eecliaaiion were Gaied @ Go Wasene of Gaal © ain 
however, did not change the F balance. Plasma levels of F remained 
unchanged during Mg supplementation. 
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From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
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__ _ We have tested growing, pregnant and lactating goats and 
minipigs, and their first and second generation offspring gs 
repetitions), feeding them a semisynthetic ration of less than 50 p 
arsenic or, as a control, 350 ppB As. As a result we have found a 
too little As leads to various deficiencies. Only 58% of our deficient 
goats and 62% of the deficient minipigs gave birth (p < 0.05). On an 
average the body weight of the newborn kids or piglets was signifi- 
cantly decreased (13%) and the mortality rate increased as well. 
Rations of less than 50 ppB As had no direct influence on growth in 
the first generation; only the second ~~ of the deficient goats 
showed a significantly lower weight gain. nursing period the 
— 3) of all As deficient kids was os definity retarded, and the 

ity rate of adult deficient - increased (p < 0.05). As 
deficient oats had significantly less ash in their skeletons and 
various other of their bodies than the control animals. General- 
ly, they had less Mn in their organs, but the content of Cu had 
increased. The Z1 Zn and Fe levels remained nearly unchanged. These 
observations indicate clearly the essentiality of As for animals. 


ae. Interrelationships of tissue copper and zinc concentrations 

rats nutritionally deficient in one or the other of these elements. 
ODell, B.L.; Reeves, P.G.; Morgan, R.F. pp 411-421 of In Trace 
substances in ’ environmental health. X. Hemphill, D.D. (ed.). Colum- 
bia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

The pep nee of copper and zinc concentrations in 
blood plasma and tissues of rats severely deficient in Cu or Zn was 
investigated. The deficient state was induced by nutritional depriva- 
tion of one element while the other was fed at physiological levels. 
Zinc deficiency resulted in markedly reduced serum Zn and elevated 
serum Cu concentrations. Testicular Zn was slightly depressed while 
Cu was mildly increased. Zinc levels in skeletal muscle and brain 
were not changed by Zn deficiency but Cu in these tissues decreased 
slightly as the dietary level of Zn was increased. Copper deficiency 
decreased plasma and tissue concentrations of Cu but had no effect 
on Zn concentration in plasma, liver or brain. It appears that Zn 
interferes with the transport of Cu across membranes, particularly at 
the level of the intestinal mucosa, but that Cu concentration has no 
effect on the transport of Zn. 


49948 Metabolism of vanadium-48 in normal and endocrine-defi- 
cient rats. Peabody, R.A.; Wallach, S.; Verch, R.L.; Kraszeski, J. 
(Albany Medical Center "Hospital). p p 441-450 of In Trace sub- 
stances in environmental health. X. Hemphill, D.D. (ed.). Columbia, 
MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

The metabolism of **V was studied in hypophysectomized 
(HYPOX), thyroidectomized-parathyroidectomized (TPTX) and 
adrenalectomized (ADX) rats. Whole body retention was increased 
in all 3 groups at day 1 but at control levels thereafter. Serum **V 
was increased 2-3-fold in HYPOX and TPTX but not ADX rats. “*V 
content of several tissues including bone was increased 1.5-3-fold in 
HYPOX whereas TPTX showed increased retention only in liver, 
pancreas and kidney. ADX were similar to controls. The highest 
tissue/serum ratios of “*V were found in bone, kidney and liver. 
Tissue/serum ratios of pancreas, kidney and testis were increased in 
HYPOX whereas tissue/serum ratios of liver, heart and bone were 
decreased. These changes appeared to be due to thyroid deficiency 
in eS some and kidney, whereas the other abnormalities were due to 

po ges state. The data for liver, testis and bone suggest a 
role of V in the decreased growth and gonadal function and 
yperlipidemia of hypopituitarism. 


49949 Trace element balance studies during total parenteral nu- 
trition. McKenzie, J.M.; van Rij, A.M.; Robinson, M.F.; Guthrie, 
B.E. (Univ. of Otago, Dunedin, New Zealand). pp 481-485 of In 
Trace substances in environmental health. X. Hemphill, D.D. (ed.). 
ee _ Univ. of Missouri (Dec 1976). 

. annual conference on trace substances in environ- 
mental beth, Columbia, Missouri, United States of America (USA) 
(8 Jun ay | 

See CONF-760632—. 

etabolic balance studies for nitrogen, zinc, copper, iron, 
manganese and selenium have been carried out for 5-12 consecutive 
days in 7 adult surgical patients on to Spey nutrition (TPN). 
Three oo patients not on TPN acted as controls while 
given iv fluids along and subsequently a low residue diet. Patients 
receiving TPN were in positive N balance throughout the study, in 
contrast to the post-operative control patients. Negative balances 
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were observed in patients on TPN for Zn (-10.04 mg/day), Cu (-1.01 
mg/day), Fe (-1.98 mg/day) and Se eC -10. 8 g/day), but not for Mn 
(+- 0.0 mg/day). Insignificant intakes o lements and in- 
creased urinary and other losses contributed to the negative bal- 
ances. 


ae Catalase activity measured with a micro oxygen electrode 
a pressurized reaction vessel. Halbach, S. (Univ. of Rochester, 
NY). Anal. Biochem.; 80: No. 2, 383-391(Jun 1977). 

The assembly and the use of a simple airtight pressurized 
reaction vessel are described for the measurement of catalase activity 
with a micro oxygen electrode in an optically heterogenous medium. 
The oxygen concentration is expressed as the ratio of observed 
current to the current in an air-saturated solution. Thus, an individ- 
ual standard can be obtained for each measurement and the calibra- 
tion is less affected by changes in the amplification factor. Different 
procedures for calibration of the oxygen electrode were compared. 
Specific activities of crystalline ca , Of red blood cells from 


humans and from normal or acatalasemic mice, and of liver homog- 
enates from normal or aminotriazole-pretreated rats were deter- 
mined. The specific catalase activity of human erythrocytes, as 
found by this method, agrees with that obtained photometrically. 


MEDICINE 
REFER ALSO TO CITATION(S) 49689, 49978 


49951 Fluorescence bronchoscope for lung tumor mgs 
Profio, A.E. (Univ. of California, Santa Barbara); Doiron, D 
Huth, G.C. IEEE Trans. Nucl. Sci.; NS-24: No. 1, 521-524(Feb DTD 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A fluorescence bronchoscope has been developed for local- 
ization of small bronchogenic tumors at the carcinoma in situ stage. 
Injected mapas erage ihe is preferentially taken up or 
retained by a malignant tumor, and very small amounts can be 
detected by the red fluorescence under excitation by violet light. 
The target lesion is 80 ym thick, with a mass of 250 wg, containing 
250 pg of honntepeabiguiedeaivediee: A fiberoptic bronchoscope 
system with a 200W high pressure mercury arc lamp, primary filter 
passing 405 nm light, special violet transmitting light conductor, 
coherent imaging bundle, red secondary filter, and three-stage elec- 
trostatic focus image intensifier tube was — for this applica- 
tion. Tumors have been visualized in animals and preparations for 
clinical use are underway. 


49952 Computed tomography using a ‘’Cs source. Monahan, 
W.G. (Mount Sinai School of Medicine, New York). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 567-569(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The purpose of this work was to explore the use of a 
monoenergetic gamma ray source and pulse counting techniques for 
use in a CT device. The Sisk comune Se CY ee 
100-keV gamma ray, long lifetime and low-cost av: ity in high 
specific activity. However, since the attenuation coefficient of tissue- 
like materials varies slowly with a7 a Cs-137 source was used 
without significant disadvantage. Phantoms consisting of brass, alu- 
minum and low-Z, organic polymers were scanned with 2.0 mm ray 
spacing and up to 60 angular orientations. The results from 0.1 
percent statistical accuracy data obtained with the prototype scanner 
have demonstrated that a 2.5 percent density gradient can be detect- 
ed. One of the advantages of a Cs-137 source is that the calculated 
attenuation coefficients are directly proportional to physical densities 
of the materials scanned. 


Moy Child lead exposure determined from measurement of x- 
orescence of teeth in situ. a" P. (Univ. of Pennsylvania, 
ae Mitchell, G.; S I.M.; Garavaglia, G. IEEE 
Trans. Nuci. Sci.; NS-24: No. 1, 57 -580(Feb ’1977). ; 
From 23. nuclear science symposium; New Orleans, LA, 

USA (20 Oct 1976). 

X-ray fluorescence from lead when irradiated by gamma rays 
from a Co-57 source was utilized to measure the lead concentration 
in children’s teeth in situ. The sensitivity of the method was adequate 
to detect 15 ppM from a gamma ray exposure to the tooth approxi- 
mately 1/10 the exposure of a routine dental x-ray examination. The 
tooth lead levels assayed using x-ray fluorescence correlated well 
with chemical assay techniques for both extracted permanent and 
shed primary teeth. Thirty chi oon 6 ee 
Philadelphia suspected of having elevated lead levels had tooth lead 
levels measured in situ determined the x-ray fluorescent tech- 
nique. The tooth lead concentration varied from a low of 16 ppM to 
a high of 56 ppM. 
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TRACER TECHNIQUES 


REFER ALSO TO CITATION(S) 49551, 49552, 49553, 49554, 
49555, 49565, 49602, 49901, 49952 


49954 Splenic Pa a late complication of trauma. Topi- 
low, A.A.; Steinhoff, N.G. (Walson Army Hospital, Fort Dix, ‘ 
J. Trauma; 15: No. 3, 260-263(Mar 1975). 

A case report is presented of a 31-year old woman with a 

large abdominal mass. She had been struck in the left lower chest 
one year previously during an auto accident. Diagnostic techniques 
of abdominal radiography, spleen scintiscanning, and spleen angio- 
graphy are described. At laparotomy a giant cyst of the spleen and 
two accessory spleens were removed. The importance of using 
modern _ radiolo; and radioisotope techniques for preoperative 
diagnosis is emphasi (HLW) 
49955 Pseudodefect on /sup 99m/Tc sulfur colloid liver scan 
caused by Park, C.H.; Mansfield, 
C.M. (Thomas Jefferson Univ. Hospital, Philadelphia). J. Natl. Med. 
Assoc.; 67: No. 2, 126-136(Mar 1975). 

Factors causing pseudodefects in liver scans are classified as 
follows: foreign objects; normal structures and variations such as 
embedded bladder with or without stone, inferior vena cava, 
and atom ent rib cage; and ex tic disease processes such as 
emp and ascites. Awareness of these causes for false defect in 
/sup ¢ sulfur colloid liver scan will significantly reduce false 
positive scan interpretations. (HLW) 


49956 Gallium-67 scanning for tumor diagnosis. Wahner, H.W. 
te Clinic, Rochester, MN). Minn. Med.; 58: No. 5, 394(May 

When °®'Ga was given free of carrier, it was found predomi- 
nantly within the liver, spleen, kidney, and bone. The addition of 
stable Ga caused a progressive increase in relative concentration 
within the skeleton and a relative decrease in soft tissue concentra- 
tion. Within the group of lymphomatous tumors *’Ga uptake ap- 
alpen mane ony in’s disease with nodular sclerosis and 
lower in other lymphomas. Histiocytic cell t including all mixed 
types of lymphoma, have a hi rate of positive scans than do 
lymphocytic types. Even in H in's disease group, a negative scan 
does not exclude disease. In the men, scan res! yay am 
HLW) group are generally inferior to those reported for the chest. 


49957 Computed tomography and radionuclide studies in the di- 
agnosis of intracranial disease. Christie, J.H.; Mori, H.; Go, R.T.; 
Cornell, S.H.; Schapiro, R.L. (Univ. of Iowa, Iowa City). Am. J. 
Roentgenol.; 127: 171-174(1976). 

The accuracy of CT and radionuclide studies in the di i 
of intracranial disease is analyzed based on experience in 641 pa- 
tients. Results indicate that both modalities give reasonably similar 
precision and that a modest improvement in di is can be expect- 
ed if both techniques are employed. It is emphasized that the 
radionuclide studies used routinely included what are rightfully 
considered adjunctive scanning procedures, so that results must be 
considered in this light. 
49958 Aberrant 


: angiographic and radioisotopic con- 
siderations. poy V.P. (Univ. of Kentucky, Lexington). Am. J. 
Roentgenol.; 127: 417-421(1976)._ . 

There are four types of aberrant gallbladder: intrahepatic, 
left-sided, transverse, and retrodisplaced. Five cases of the first three 
t are illustrated. In three of the five patients the aberrant 
gallbladder produced false positive liver scans which were correct] 
diagnosed by hepatic angiography; in one it causes the hepatic 


angiogram to be misinterpreted. The im of identifying the 

bladder at hepatic angio hy by ing the cystic arteries 
in arterial phase and the gallbladder wall stain in hepatogram phase 
is stressed. 


49959 Computed tomography and brain scintigraphy in ischemic 
stroke. Chiu, L.C.; Fodor, L.B.; Cornell, S.H.; Christie, J.H. (Univ. 
of Iowa, Iowa City). Am. J. Roentgenol.; 127: 481-486(1976). 
Radionuclide and computed tomo hic (CT) scans were 
reviewed in 215 patients with ischemic Sooke. The ings vary 
depending on the site of vascular occlusion. In middle cerebral 
artery occlusion, four distinct patterns may be seen on the scinti- 
grams. CT scans show little variation in appearance. The 
tentorial confluence sign is an important finding on scintigrams of 
patients with occipital infarction; the absence of this sign should 
suggest another diagnosis. During the first week and after the fourth 
week following an ischemic stroke, the scinti is usually nega- 
tive, whereas the lesion is visible by CT. However, there are a 
significant number of false negative ct scans; therefore, both exami- 
nations are advocated in difficult cases. 
49960 Adult decline in lean body mass. Forbes, G.B. (Univ. of 
Rochester, NY). Hum. Biol.; 48: No. 1, 161-173(Feb 1976). 
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Cross-sectional data reveal an apparent decline in the size of 
the lean body mass (LBM) during the adult years. We present 
longitudinal data on LBM as estimated by “°K coun which 
show that this decline is for the most part biologic ra than 
secular in origin. The average rate of loss is about 3 kg per decade. 


49961 Noninvasive radionuclide imaging in the patient with car- 
diovascular disease. Berger, H.J.; Freedman, G.S.; Zaret, B.L. (Yale 
Univ., New Haven). Conn. Med.; 40: No. 8, 511-515(Aug 1976). 

Several radionuclide procedures allow noninvasive evaluation 
of cardiac performance, regional myocardial perfusion, and detec- 
tion of myocardial infarction. Radionuclide angiocardiography, 
combined with “hot spot” and "cold spot” i provide a broad 
assessment of cardiac function. However, it is important to remem- 
ber that these techniques are still relatively new and clinical applica- 
bility will necessitate furter investigation. Additional advances in 
radiopharmaceutical development and instrumentation improvement 
certainly will be forthcoming. Even in light of these limitations, a 
great deal of clinically relevant data can be obtained today. 


49962 Left heart imaging following **CO, inhalation. Kenny, 
P.J.; Watson, D.D.; Zusmer, N.R.; Finn, R.D.; Byrd, C.L.; Gilson, 
A.J. (Mount Sinai Medical Center, Miami Beach, FL). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 563-566(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). ; ; 
Cyclotron produced COs, administered by inhalation, has 
been used to obtain gated images of the left heart in systole and 
diastole. The inhaled gas rapidly crosses the alveolar membrane and 
labels the water fraction of the | capillary blood which then 
roceeds directly into the left heart. This method of administration 
the advantage of being totally non-invasive; because there is no 
venopuncture involved, sterility and eh ay gene of the radio- 
pharmaceutical do not have to be established. A standard commer- 
cially available scintillation camera (with high energy collimator) 
interfaced to a minicomputer was used for this study. Improved 
visualization of the left ventricle is obtained because of absence of 
activity in the right heart and low internal absorption of the 511 keV 
annihilation radiation. 


49963 Sequential quantitation of circulating immune complexes 
in and rats moloney sarcomas. Jennette, 
J.C.; Feldman, J.D. (Scripps Clinic and Research Foundation, La 
Jolla, CA). J. Immunol.; 118: No. 6, 2269-2274(Jun 1977). ‘ 

A Raji cell radioimmunoassay was employed to quantitate 
serially circulating immune complexes (CIC) in the sera of syngeneic 
BN rats and allogeneic Lewis rats bearing BN Moloney sarcomas. In 
syngeneic BN hosts the levels of CIC attained and the time-course of 
detection were related to the tumor dose, tumor mass, and regressive 
or progressive course of the tumor. In general, syngeneic rats that 
received larger tumor doses developed larger tumors and 
maximum levels of CIC. However, the amount of CIC was not 
always directly pi rtional to the tumor size, although this was 
nearly the case with regressor BN and Lewis rats. In rats with 
regressing tumors, CIC decreased to insignificant levels as the 
tumors d. . Progressor BN rats that received 20 and 10 x 
10° tumor cells had higher and more sustained levels of CIC, but, 
shortly before the hosts died, despite an increase of tumor size, there 
was a decline of CIC. Progressor BN rats that received an initial 
inoculum of 0.5 x 10° tumor cells that grew to 44 mm maximum 
mean diameter had levels of CIC which were only slightly above 
levels of control rats. All allogeneic Lewis hosts rejected BN Mo- 
loney sarcomas, but had transient low levels of CIC coincident with 
tumor growth. Lewis rats had lower levels of CIC than BN rats 
bearing comparable masses of sarcoma. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 49933 


49964 Virion interaction in mouse lymphomas. Vredevoe, D.L.; 
Hays, E.F. (Univ. of California, Los Angeles). Cancer Res.; 36: 370- 
374(Feb 1976). . 

Virion expression in filtrates of lymphomas in AKR/J or 
C3H/HeJ mice was assayed by two techniques: (a) in vitro infectiv- 
ity (XC assay), or (b) acceleration of oncogenicity in vivo (O assay). 
The two assays appeared to detect different virus populations or 
activities. This was shown when the same filtrates were tested in 
ey anty tre ee ey ite results were obtained on 
the two assays, e.g., XC+ O- or C. O+. It was ulated that 
two viruses, termed "XC+" and “O” to corres to the assays 
used to detect them, were involved in oncogenesis. When lympho- 
mas Originally virus induced were passaged by cells in 2- to 3-month- 
old syngeneic AKR or C3H mice, oncogenic activity of filtrates of 

ted lymphomas decreased as cell i 


passages increased. 
sraghomes cho had domsansen 20 cothety 
increased. Normal lymphoid tissue from 1- to 5- 
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month-old AKR mice was XC+ O-, while from C3H mice it was 
XC- O-. Thus, the two strains modified activities lacking in their 
normal tissues. Filtrates y- { oncogenic in XC+ newborn AKR 
mice were oncogenic in C3H newborn mice only when sufficient 
XC-+ virus was in the inoculum received by the XC- C3H mice. 
Thus the XC+ virus appeared to play a synergistic role with a 
postulated O virus in oncogenesis. 


water . Woe! 
ing, W.J.; Gough, S.B. (Univ. of Wisconsin, Madison). Hydrobio- 
logia ; $1: No. 1, 3-32(30 Oct 1976). 

This ager po summarizes quantitative data on the gener- 
ic composition of the euplankton and aufwuchs desmid communities 
of 61 Wisconsin lakes, and analyzes the information with respect to 
(1) the role of the various genera in terms of frequency, density, and 
relative importance. (2) the suitability of various lake types for 
harboring demid communities, and (3) the relationship between 
chemical parameters and desmid distribution. The genera Staurastru, 
Cosmarium, and Closterium are of wide occurrence, appear to play 
major roles in the communities of all lake types, and are the most 
tolerant of varying chemical conditions. Most euplankton genera are 
of importance only in acid bogs but aufwuchs genera Paper od are 
more widely distributed. Both the euplankton and the aufwuchs 
communities a to be composed of 1 to 4 desmid assemblages, 
each with a differing range of importance values. Based on a 
cal criteria, acid bogs appear to be the most suitable lake type for 
harboring desmid communities and calcareous spring ponds the least 
suitable type. High generic diversity of desmids appear to be corre- 
lated with low conductivity, calcium and inity) levels, pH 
values of 5.1 to 7.0 and the presence of free CO2. The evidence 
attending various hypotheses concerning water chemistry and demid 
distribution appears contradictory, and further studies are needed to 
help clarify the situation. 


49966 Bacteriophage system for screening and study of biologi- 
cally active polycyclic aromatic hydrocarbons and related compounds. 
Hsu, W.T.; Harvey, R.G.; Lin, E.J.S.; Weiss, S.B. (Franklin McLean 
Memorial Research Inst., Chicago). Proc. Natl. Acad. Sci. U.S.A.; 74: 
No. 4, ieve-158oiAer ae 

The usefulness of bacterial viruses for detecting substances 
that are potentially carcinogenic is reexamined as a model system for 
screening biologically active polycyclic aromatic hydrocarbons. A 
modification of the original assay procedure allows one to distin- 
guish between aromatics that can modify the biological activity of 
infectious nucleic acids directly and those polycyclic aromatic hy- 
drocarbons that require metabolic activation by Escherichia coli 
enzymes. The effect of chemical modification of several different 
polycyclic aromatic hydrocarbons, with respect to their biological 
activity in the phage assay system, is described. Among the 31 
different compounds examined, (+-)anti-benzo[a}]pyrene-7,8-diol- 
9,10-epoxide was the most potent inhibitor of infectious phage nucle- 
ic acid. The (+) and (-) isomers of the above racemic mixture did 
not differ significantly in their capacity to inhibit phage replication. 


Light collection and harvesting processes in bacterial pho- 
tosynthesis investigated on a picosecond time scale. Campillo, A.J. 
(Los Alamos Scientific Lab., NM); Hyer, R.C.; Monger, T.G.; 
Parson, W.W.; —_ , S.L. Proc. Natl. Acad. Sci. U.S.A.; 74: No. 5, 
1997-2001(May 1977). 

Fluorescence lifetimes have been determined for four strains 
of Rhodopseudomonas sphaeroides. Chromatophore samples were 
excited with a single picosecond flash, and the fluorescence was 
detected with a streak camera. The decay times are 100 psec in 
strains 2.4.0 and Ga, and 300 psec in the carotenoidless strain R-26. 
These times are related to the transfer of energy from the light- 
harvesting antenna pigment molecules to the photochemical reaction 
center. In strain PM-8 dpl, which lacks reaction centers, the lifetime 
is 1.1 nsec. In addition, we have obtained curves relating the 
quantum yield of fluorescence to the oe density of the excitation 
pulse. These curves can be fit with a simple model that relates 
excitonic processes to properties of the photosynthetic unit and that 
qualitatively describes differences between the mutant strains. 


49968 Thermotaxis by pseudoplasmodia of Dictyostelium discoi- 
deum. Poff, K.L.; Skokut, M. —— State Univ., East ing). 
Proc. Natl. Acad. Sci. U.S.A.; 74: No. 5, 2007-2010(May 1977). 

The temperature dependence of migration rate and of the 
thermotactic sensitivity of pseudoplasmodia of Dictyostelium discoi- 
deum has been measured. Migration rate increases with temperature 
to 20°, is temperature insensitive from 20° to 27.5°, and decreases 
with temperature to 29°, above which point migration ceases. How- 
ever, pseudoplasmodia formed from cells grown at 23.5° are thermo- 
tactic only from 22° to 27.5° Thus, a temperature dependence of 
migration rate is not sufficient to explain thermotaxis. Because 
random lateral movements by the pseudoplasmodia have not been 
observed, the measurement of the temperature gradient appears to be 
spatial rather than temporal, with a half-maximal thermotactic re- 
sponse to a temperature gradient of about 0.04°/cm, or 0.0004° 
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across an average pseudoplasmodium. Thermotactic sensitivity is 
adaptive, with pseudoplasmodia formed from cells grown at 20° 
= of thermotaxis at temperatures lower than cells grown at 
y «hd 


TRACER TECHNIQUES 


49969 Formation of glutamine from  [**NJammonia, 
[*°N]dinitrogen, and ['*C]glutamate by heterocysts isolated from 
Anabaena cylindrica. Thomas, J.; Meeks, J.C.; Wolk, C.P.; Shaffer, 
P.W.; Austin, S.M.; Chien, W.S. (Michigan State Univ., East Lan- 
sing). J. Bacteriol.; 129: No. 3, 1545-155 1977). 

A method is described for the isolation of metabolically active 
heterocysts from Anabaena cylindrica. These isolated 
accounted for up to 34% of the acetylene-reducing activity of whole 
filaments and had a specific activity of up to 1,560 nmol of C,H, 
formed per of heterocyst chlorophyll per min. Activity of 
glutamine a BAA was coupled to activity of nitrogenase in 
isolated heterocysts as shown by lene-inhibitable formation of 
[**N]NHs and of amide-labeled [’*N]glutamine from [™NJNz. A 
method is also described for the production of 6-mCi amounts of 
13N]NHs. Isolated heterocysts formed oes from 
1SNINHs and glutamate, and [*‘*C]glutamine NH; and 
14C)glutamate, in the presence of jum adenosine whe 4 
phate. Methionine sulfoximine inhibi 
Glutamate synthase is, after nitrogenase and glutamine synthetase, 
the third sequential enzyme involved in the assimilation of Nz by 
a ‘ee However, , kinetics of a of the — 
ity of glutamate synthase during cavitation of suspensions 
cylindrica indicated that very little, if any, of the activity of that 
enzyme was located in heterocysts. Concordantly, isolated hetero- 
cysts failed to form substantial amounts of radioactive glutamate 
from either [‘*N]glutamine or a-['*C]ketoglutarate in the presence 
of other substrates and cofactors of the glutamate synthase reaction. 
However, they formed [**C]glutamate rapidly from a- 
['*C]ketoglutarate by aminotransferase reactions, with various amino 
acids as the nitrogen donor. The implications of these ings with 
regard to the identities of the substances moving between 
cysts and vegetative cells are discussed. 


49970 Isolation and preliminary characterization of auxotrophs 
of a filamentous cyanobacterium. Currier, T.C.; Haury, J.F.; Wolk, 
C.P. (Michigan State Univ., East Lansing). J. Bacteriol; 129: No. 
1556-1562(Mar 1977). 

Auxotrophic mutants of the filamentous cyanobacterium Ana- 
baena variabilis were isolated by a method in which, after mutagene- 
sis and before penicillin enrichment, mutant and wild- cells were 
separated by cavitation. Auxotrophs were identified by their inability 
to grow on minimal medium, and they were partially characterized 
by gee plating to media supplemented with — nutrients or 
specific groups of nutrients. Of the 83 auxotrophs isolated, 65 
required an inorganic source of nitrogen for growth. In addition, 
auxotrophs were isolated that required methionine (six), uracil (two), 
adenine (one), biotin (two), and nicotinic acid (two). number of 
isolates of each type is indicated in parentheses.) The nutrient 
requirements of five auxotrophs complex and were not 
determined. A large proportion of the mutants that required inorgan- 
ic fixed nitrogen was altered in the differentiation of heterocysts. 
The following morphological aberrancies were observed: abnormal- 
ly high and abnormally low frequencies of heterocysts; thick, uneven 
heterocyst envelopes; incompletely developed pore regions; very 
distinct pore regions; and protoplasts ted from the envelope of 
the ea oe Spontaneously occurring, Ne-fixi prototrophic 
revertants of mutants with aberrant heterocysts have isolated at 
a frequency of 2 x 10-* to 4 x 10~* of the cells plated. That most such 
revertants og ae morphologically normal heterocysts is consis- 
-_ with the idea that heterocysts play an essential role in aerobic 

2 fixation. 


MORPHOLOGY 


49971 Fine structure of the malpighian tubule in Aedes aegypti. 
Mathew, G.; Rai, K.S. (Univ. of Notre Dame, IN). Ann. Entomol. 
Soc. Am.; 69: No. 4, 659-661(Jul 1976). 

The malpighian tubule in Aedes aegypti adults is formed by 2 
cell types: the principal cell which forms the great bulk of the 
tubule, and the stellate cell inters singly along the tubule. Both 
cell types possess ultrastruc features characteristic of cells en- 
gaged in ion balance and osmoregulation. These include extensi 

infolding and the differentiation of an apical 2 = 


ly. gran 


microvilli. The central area of the cytoplasm of the 
highly vacuolated while in the stellate cell it is 
lacking vacuoles. The microvilli in the principal cells enclose. 
gated, dense mitochondria whereas the stellate cell microvilli 
mitochondria. Excretory granules of an as yet unknown chemical 
nature accumulate in the principal cell cytoplasm after a blood meal. 
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REFER ALSO TO CITATION(S) 49964, 50088 


49972 and Alaskan caribou. Hopla, C.E. (Univ. of 

. Pp 498-506 of In Proceedings of the first 
i i i i ymposium. Luick, J.R. (ed.). 
Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. a —s and onus! C ne 572). 
* banks, Alaska, Uni tates of America A Au } 

See CONF-720870—. . 

The caribou located on the north slope of the Alaskan Range 
commonly referred to as the Delta herd were used in this study. A 
total of 355 animals were sampled between 1967-1970. Twenty cc. of 
blood were removed from the jugular vein, and visceral tissues were 
removed for microbiological assay from those animals that suc- 
cumbed to the tranquilizing agent. Q fever antibody titers ranged 
from 1:32 to 1:512. Thirty-seven animals had pre Kom antibody 
titers, and Q fever organisms were isolated from one animal. The- 
ories as to origin of Q fever in Alaska are: imported domestic 
cattle, i — American bison, caribou bringing the organisms 
from the Palearctic at the time they crossed over to North America 
via the Bering Landbridge and migrating birds disseminate the 
organisms during their northward migration. 

49973 Helminth fauna of the wild reindeer of western Taimyr. 
Shalaeva, N.M. (Moscow State Univ.). bea of In Proceedin 

of the first international reindeer and caribou symposium. Luick, J.R. 
(ed.). Fairbanks, Alaska; Univ. of Alaska (Sep 1975). 

From 1. international reindeer caribou symposium; Fair- 

Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

68.4 percent of the animals examined were found to be 
infected. Helminths of two classes were recovered: cestodes and 
nematodes. 61.5 percent of the animals examined were infected with 
Cysticercus. Three species of cysticercus were found: Cysticercus 
tenuicollis, C. parenchimatosa and C. tarandi. Cestodes Moniezia 
expansa and Avitellina arctica were found in the intestines. 61.5 
percent of the examined animals were affected with monieziosis. In 
our investigations of soil fauna we discovered representatives of the 
families Oppiidae and Cerconidae which may serve as intermediate 
hosts. Two species of lung nematodes were encountered: Dictyocau- 
lus eckerti and Dictyocaulus hadweni. 53.8 percent of the animals 
investigated were infected. The percentage of animals infected by 
intestinal nematodes was 23 percent. Two ies were found: Ne- 
matodirella ye ey and Nematodirus tarandi. A charac- 
teristic feature of the helminth fauna of the reindeer of Western 
Taimyr is the absence of trematodes. 


49974 Warble fly distribution among some Canadian caribou. 
Kelsall, J.P. (Canadian Wildlife Service, Edmonton, Alberta). pp 
509-517 of In Proceedings of the first international reindeer and 
caribou symposium. Luick, J.R. (ed.). Fairbanks, Alaska; Univ. of 
Alaska (Sep 1975). 

rom 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Observations suggest that warble fly larvae infestation on 
caribou can be judged from counts of breathing holes and scars on 
tanned hides. Using these criteria, assessment was made by sex of 
symmetrical, geographical and numerical distribution of warble 
larvae among nine Canadian caribou es. Larvae tend to be 
equally distributed bilaterally and to approximately twice as 
abundant on the posterior, as compared to anterior, of the 
animals. Warble infestations and the number of warbles per animal 
tend to be greater on males within ulations and to increase from 
north to south between populations. Morphology and behavior of 
caribou may govern larvae distribution on individuals. Behavior of 
herds and climate—particularly temperature—generally seems to 
account for differences in infestation ed between herds. 


49975 Large scale field trials against larvae of Oedemagena 
tarandi and Cephenomyia trompe in Swedish reindeer. Nordkvist, M. 
(National Veterinary Inst., Stockholm). pp 518-522 of In Proceed- 
of the first international reindeer and caribou symposium. Luick, 

irba ee Univ. of Alaska (Sep 1975). 
: reindeer and caribou symposium; Fair- 

Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Large scale field trials involving about 25,000 reindeer were 
undertaken after prior testing of several larvicidal drugs. Since 
reindeer are likely to panic if pressed through chutes for treatment, 
traditional rei handling methods were adapted for mass treat- 
aes. Hapetenced seindoer heaters were wulned in injection tech 
niques. About 120 reindeer per hour could be treated by each person 
Se en a neces cums af peel 

available 


iving injections was limited only by the number of people 
or roping the animals. With six persons giving injections and 


_ sample the squared modulus of the diffraction 


ERA VOL. 2, NO. 20 


— each other at regular intervals, 2,500 reindeer could be 
treated during an eight-hour day. This represents about the —- 
number involved in roundups in most Swedish reindeer corrals. 
smallest field unit in a campaign against these parasites can advanta- 
geously be a team built up around six persons trained to give 
injections. - 


49976 pheochromocytoma: case report and review of lit- 
erature. West, J.L. (Univ. of Tennessee, Knoxville). Am. J. Vet. Res.; 
36: No. 9, 1371-1373(Sep 1975). 

A pheochromocytoma had partially replaced the left adrenal 
gland of a mature, grade Hereford cow and had the caval 
wall with resultant production of an intravasc' nodule ha a 
diameter of 2 cm. A few small neoplastic emboli were in thin- 
capsular and trabecular blood vessels. Metastasis to other tissues was 
not demonstrated. 

49977 L-ascorbic acid, L-ascorbate 2-sulfate, and atherogenesis. 
Finamore, F.J.; Feldman, R.P.; sp Sry G.E. (Oak Ridge National 
Lab., TN). Int. J. Vitam. Nutr. Res.; 46: No. 3, 275-285(1976). 

Rabbits on a high cholesterol diet were near aw three 
groups: one group received subcutaneous injections of physiological 
may 3 times/day, 5 days/wk for 10 wk; another group received 
subcutaneous injections of L-ascorbic acid (0.37 mmole) according 
to the same timetable; and the third group was ini an 
equivalent amount of L-ascorbate 2-sulfate as outlined above. Each 
week the serum levels of total and free cholesterol and triglycerides 
were measured. At the end of 10 wk the animals were killed and the 
cholesterol content of the livers, spleens, and adrenal glands was 
measured. The aortas were examined for plaque deposition; the 
deposits were excised and pooled according to groups; and the total 
mass and cholesterol contents of the pooled plaques were deter- 
mined. Administration of ascorbic acid or ascorbate 2-sulfate did not 
prevent hypercholesterolemia or elevated levels of serum triglycer- 
ides. No significant differences among the groups were found either 
in tissue cholesterol levels or in the extent or of lesions found. 
Although plaque See ene to be similar in the aortas of 
these animals, a marked difference was found in total mass and 
cholesterol content of the plaques: The plaques of the saline-treated 
group had a total mass and cholesterol content approximately 2.5 
times that found in the group injected with ascorbic acid and about 
1.5 times that found in the animals treated with ascorbate 2-sulfate. 
These results indicate that ascorbic acid, in paricular, minimizes the 
total quantity of plaque deposition even though it is ineffective in 
preventing hypercholesterolemia, elevated serum triglycerides, and 
accumulation of cholesterol by several tissues. 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 50038 


49978 (LA-UR—77-531) Automatic detection of alternations in 
venous Strand. 


pulmonary , T-C.; Turner, A.F.; Meyers, H.L,; 
Kruger, R.P. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 7p. (CONF-770224—1). MF AO1. 

From San Diego biomedical yo, San Diego, Califor- 
nia, United States of America (USA) (2 Feb 1977). 

Image processing and pattern recognition techniques are 
useful in radiology to aid in the decision ing process involving 
disease patterns in radio; hs. The long range goal of this study is 
to develop a completely automated computer controlled 
8 for early detection and classification of prepulmonary 

is is achieved from chest x-rays by ing and i 


using 
ing unit which samples the Fourier transform and obtains the 
f tho bang, and Uy pensng the image thcongh a thin conver 
zones 0 lung, y passing a thin convex 
lens the diffraction pater is produced. This pattern impinges on a 
sensor composed of 32 annular rings and 32 angular wedges which 
ion pattern and produces 
the annular ring and wedge regions of the transform space. It has 
been shown that with an increase in pulmonary venous pressure 
there is a redistribution of blood flow in the lungs. This redistribu- 
tion will affect the number of vessels in the upper zone as 
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49979 a aye ge Role of temperature in the reproductive 
function of females of marmoratus (Fabricius). 
Pradeille-Rouquette, mM Transioeed y R.G. Mansfield from C. R. 
Hebd. Seances Acad. Sci., Ser. D; 281: he 713(1975). 3p. Dep. NTIS, 
PC A02/MF AOl. 

The ovaries of female crabs kept at 15°C from the beginning 
of autumn develop in the following spring, while at the same time 
these glands are still in previtellogenesis in most of the crabs kept at 
25°C. On the contrary, the ovarian development of apedunculate 
animals is favored by an elevated temperature. The inhibiting pedun- 
cular hormone would therefore be controlled by the temperature. It 
seems that the — of periodic sexual qualities may not be 
under the control of the ovary. 


49980 Suppressor T cells in the regulation of the immune re- 
sponse. Dutton, R.W.; Scavulli, J. (Univ. of California, San Diego, 
= _ RES, J. Reticuloendothel. Soc.; 17: No. 3, 187-190(M 
A general discussion of the nature of T cell suppression is 
pone. Some topics considered are as follows: use of spleen cells 
rom allotype-suppressed mice for preventing production of the 
allotype by spleen cells from normal syngeneic mice; obtainin ae 
pe activity as the supernatant fluid of mitogen-stimulated 
nature of the tor on the target cell for suppressor activity; 
mechanism of suppression at the level of the suppressed cell; and 
concanavalin A induced suppression and stimulation of the humoral 
immune response. (HLW) 


49981 Esophageal and ruminal fistulization of reindeer. Dieter- 
ich, R.A. (Univ. of Alaska, Fairbanks). pp 523-527 of In Proceedings 
of the first international reindeer and caribou symposium. Luick, J.R. 
(ed.). Fairbanks, Alaska; Univ. of Alnte ‘ee p 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA). (9 Aug 1972). 

See CONF-720870—. 

A successful esophageal fistulization technique was employed 
in reindeer with long term survival. A fistula was produced by 
surgical incision in the mid cervical region over the esophagus with 
the esophagus being sutured to the muscle and skin lying above. 
Mechanical closure of the fistula when not in use was accomplished 
by using a plastic trough plug which was halved to facilitate inser- 
tion and removal. Diligent aftercare was required to prevent second- 
ary infections or esophageal plugging with coarse foods. Rumen 
fistulization was carried out using a two step method. First the 
rumen was exteriorized through a 4 cm incision made in the upper 
left flank in the angle between the last rib and the transverse 

rocesses of the lumbar vertebrae. An external clamp held the rumen 
in position until the serosal surface of the rumen had healed to the 
peritoneum, muscles and skin. After 10 to 14 days the exposed rumen 
above the clamp became necrotic and could be easily removed. A 
soft Jarrett type rubber cannula was placed into the fistula complet- 
ing the preparation. 


49982 Reindeer with fistula in range studies: a study 
of methods. png S. (Norwegian State Tame Reindeer Re- 
search Inst., Harstad); aa P.; Gaare, E.; Lenvik, D. pp 528- 
545 of In Proceedings of the first international reindeer and caribou 
symposium. Luick, oR (ed.). Fairbanks, Alaska; Univ. of Alaska 
(Sep 1975). 

From 1. international reindeer and caribou symposium; Fair- 
banks, Alaska, United States of America (USA) (9 Aug 1972). 

See CONF-720870—. 

Three reindeer (males, 1/2 year) with esophageal fistulas 
were kept on four types of fall and winter pastures located from 
coastal to _— regions. The plant cover of the ranges was de- 
scribed and amount of each species expressed by the percentage 
cover. Collections from fistulas were taken on three successive days, 
giving nine samples from each locality. Saliva was removed by 

tering. The _—— were analyzed botanically and chemically. No 
significant differences were found between animals when the sam- 
ples were estimated chemically on localities with relatively homo- 
geneous vegetation. These similarities were not found in the botani- 
cal estimation. A fourth locality with a heterogenous plant cover 
had a wider variation of the chemical com — suggesting that 
the methods were valid on homogeneous plant societies. The influ- 
ence of saliva on chemical composition was determined in a separate 
study. When saliva is removed, the fistula sample overestimates 
es rotein 17 percent and ash by four times that in the pure reindeer 

hen diet. For grass, the sample underestimates protein 16 percent 
and overestimates ash by 120 percent. The techniques of preparing 
and operating an esophageal fistula are described. 


49983 Temperature and salinity tolerances of larval Californian 
grunion, Leuresthes tenuis (Ayres): a comparison with Gulf grunion, L. 
sardina (Jenkins and Evermann). Reynolds, W.W. (Pennsylvania 
State Univ., Wilkes-Barre); Thomson, D.A.; Casterlin, M.E. J. Exp. 
Mar. Biol. Ecol; 24: No. 1, 73-82(1 Oct 1976). 

Tem and salinity tolerances were determined for 
larval ifornia grunion, Leuresthes tenuis (Ayres), and compared 
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with previous data for Gulf of California grunion, L. sardina (Jen- 
kins and Evermann). Larvae of similar and acclimation history 
showed little inters ic difference in tolerance, as mea- 
sured by half-hour LTso values for 20 to 30 day old late postlarvae 
acclimated at various temperatures, and by upper and lower incip- 
ient lethal temperatures for 18°C-acclimated Praere f The upper 
incipient lethal temperature differed by 1 deg.-C (32°C for L. tenuis, 
31°C for L. sardina), while the lower incipient TS CCL. tenuis for 
the 18°C acclimated prolarvae of both os was 7.5 C. L. tenuis 
larvae were much less euryhaline than L. sardina, with incipient 
lethal salinities of 4.2 to 41 percent for prolarvae and 8.6 to 38 
percent for 20-day-old postlarvae; comparable values for L. sardina 
are 4 to 67.5 percent and 5 to 57.5 percent. Both species show a 
decrease in temperature and salinity tolerance with age. The larvae 
of these disjunct — ers show a significant physiological diver- 
gence in euryhalinity but not in overall temperature tolerance. These 
tolerances are discussed in relation to the respective geographic 
ranges and behavioral responses of the two species. 


A.; Chailakhyan, M.Kh.; Frolova, 1.A. (Michigan State Univ., 
Lansing) Proc. Natl. Acad. Sci. U. S.A.; 74: No. 6, 2412-2416(un 
1 

Flower formation in the dayneutral tobacco (Nicotiana taba- 
cum L.) cultivar "Trapezond” was accelerated by graft union with 
the short-day tobacco "Maryland Mammoth” when the grafts were 
kept on short days and by graft union with the -day it N. 
silvestris L. when they were kept on —_ ys. 
Mammoth/Trapezond grafts were kept on long days, flower forma- 
tion in Trapezond was not, or only slightly, delayed compared to 
Trapezond/Trapezond controls; but when N. silvestris/Trapezond 

were kept on short days, flower formation in T: was 
inhibited and its growth changed to dwarf-like habit. 
results indicate transmission of flower-promoting ——_ (“flori 
gen”) from photoperiodic plants maintained under flower- 
daylength conditions to a dayneutral graft partner; the latter indicate 
the presence in the long-day plant N. jw 3 under short-day 
conditions of potent flower-inhibiting and growth- 
material(s) that can also be transmitted to a day-neutral partner. 
Analogous flower-inhibitory materials seem not to be present, or to 
be present to a much lesser extent, in the short-day plant Maryland 
Memeneth under long-day conditions. 


PUBLIC HEALTH 
REFER ALSO TO CITATION(S) 49755 


49985 Nonidentifiability in stochastic models of illness and death. 
Clifford, P. (Univ. of California, Berkeley). Proc. Natl. Acad. Sci. 
U.S.A.; T4: No. 4, 1338-1340(Apr 1977). 

The interpretation of animal survival ts in which 
disease incidence is determined at death or following sacrifice is 
shown to involve certain ambiguities. In » quantities of 
interest such as the expected duration of life for an animal contract- 
ing a specific disease at a ic are found to be nonidentifiable. 
An example is constru in which two —— of animals will 
appear similar to the experimenter but in which animals fe the fe 
a particular disease in one population may bg double the 
expectancy of similarly afflicted animals in the other population. 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 47965, 49755, 49924 


summary report of an ex- 
Nevada Test Site 1971—1975. 


49986 (EMSL-LV—0539-9) Five-year 
perimental dairy herd maintained on the 
Daley, E.M. (Environmental Protection Agency, Las V Nev. 


(USA). Environmental 39. 46p. and Support Lab.). Jun 1977. 
Contract EY-76-A-08-0539. PC A03/MF AOl1. 

The Environmental Mocktoring ‘and Support Laboratory-Las 
Vegas, U.S. Environmental Protection 'y, maintains an experi- 
mental dairy herd in Area 15 of the U.S. Energy Research and 
Development Administration's Nevada Test Site. This report covers 
the period January 1, 1971, through December 31, 1975, giving the 
status of the herd for this period of time. Improvements, changes, 
and additions made on the facilities, the er and reproduction 
statistics of individual cows and the herd, and summaries of metabo- 
lism studies that involved the dairy herd are also covered in this 
report. Data are included from studies on the tissue distribution of 
tracer doses of **Pu and /sup 129m/T1 in selected cattle. 


49987 (LA—6700-MS) Long-term strategies for 


nitro- 
gen to crops. Gutschick, V.P. (Los Alamos Scientific ., N.Mex. 





5184 ERDA ENERGY RESEARCH ABSTRACTS 


(USA)). pe 1977. Contract W-7405-ENG-36. 73p. Dep. NTIS, PC 
A05/MF Ai 


Raining food for present population requires nitrogenous fer- 
tilizers in addition to indirect management of the biosphere’s nitro- 
gen cycle. The Haber process for making the ammonia base of 
fertilizers is increasingly pressed by shortages of energy, while only 
minor improvements are still possible. I discuss the Haber process 
and 15 alternatives for increasing the nitrogen available to crops 
using less fossil energy. These alternatives span technology of fertil- 
izer synthesis, farm management and technology, crop genetics, and 


meeting the numerous biological/physical con- 
straints posed by soils and plants. The alternatives vary in scope and 
efficacy due to scientific, economic, and political constraints which 
need to be appreciated by policy-makers and researchers alike. I 
conclude that the Haber process will be the mainstay for nitrogen- 
nutrition of crops for 50 years, and a few alternative strategies will 
slowly achieve a partial replacement of the Haber process. Full 
replacement in the longer run requires commitment within a few 
decades to developing the strongest alternatives. 


49988 (LA-UR—77-519) Effects of electronic identification, 
temperature monitoring, and ELA on the meat industry. Holm, D.M. 

Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
—_—- 15p. (CONF-770307—1). Dep. NTIS, PC A02/MF 
AOl. 

From Meat industry research conference; Chicago, Illinois, 
United States of America (USA) (24 Mar 1977). 

Electronic identification of CaHl/sub e/ and temperature 
monitoring of tolerance to environmental changes are technically 
feasible for the management of breeder herds and dairy cattle. Some 
commercial organizations are already manfacturing simple forms of 
electronic identification. A nearly ideal system can become a reality 
if the various potential user groups work together with the develop- 
ers, manufacturers, and regulatory agencies. Widespread use of 
electronic identification and temperature monitoring in the livestock 
industry would improve the cost/benefit ratios to all portions of the 
industry by ing efficiency of production and management of 
records. The enzyme-labeled antibody (ELA) serological test of 
cattle in the slaughter plant makes it possible to screen for many 
diseases in a simple, fast inexpensive way. 


(ORNL-tr—4367) Effect Hf different factors on residual 
chlorine. Dussault, H.P.; Belanger, M. 1972. Translation by S.D. 
= Jr. of Canadian annual report. 7p. Dep. NTIS, PC A F 


The use of chlorine (sodium hypochlorite) in different forms 
or in combination is universally accepted as a general disinfection 
method in nearly all modern food products plants and is recognized 
as one of the most efficient disinfection methods. Because of a 
number of health and hygienic problems that exist in the fish 
industry, chlorine is particularly appreciated because of its great 
values and merits. As a matter of fact, chlorine is known in this 
industry as a powerful disinfectant and simultaneously as a very 
effective cleaning and deodorizing agent. A large number of factors 
can modify or alter the effectiveness of chlorine, and some of these 
factors that appear frequently during the mentioned processes and 
which ncn reduce the amount of residual chlorine after 
treatment were studied. These included the effect of salinity, organic 
matter, and the presence of mollusks on the residual chlorine con- 
tent. 


49990 magnitude of calcium uptake by excised roots 
of vetch and barley. Volz, M.G. (Univ. of California, Berkeley); 
Jacobson, L. Plant Soil; 46: No. 1, 79-91(Jan 1977). 


trast to Ca uptakes by both vetch and barley i 
uptake was primarily non-metabolic under Re ohne -nm Bell 
Eee nen oe Romany Cie © 
was removed by a Ba solution suggests that, for short time periods, 

uasi-reversible ion exc’ existed between Ba 

Fundamen a ete agg nen a 
attributed to this non-metabolic process. It was concluded 
that uptake of Ca by enced vow end bertay costa io besleally off a 
surface nature. 
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RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 

49991 SC nuclear magnetic resonance studies of radiation 
damage: radiation-induced of glycine. Box, H.C.; Lilga, 
K.T.; Potienko, G. (Roswell Park Memorial Inst., Buffalo). Proc. 
Natl. Acad. Sci. U.S.A.; 74: No. 6, peg ape“ 1977). 

The stable products generated in polycrystalline glycine ex- 
posed to ionizing radiation and subsequently dissolved in water were 
identified by using °C nuclear magnetic resonance spectroscopy. 
The study was done on isotopically enriched samples. The results 
can be correlated with the results of many other studies on irradiated 
glycine using other methods. 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


49992 (AD-A—034976) A deficiency of hematopoietic stem cells 
in steel mice. Scientific report. McCarthy, K.F.; Ledney, G.D.; 
Mitchell, R.G. (Armed Forces Radiobiology Research Inst., Bethes- 
“ Md. — Sep 1976. 1 14p. (AFRRI-SR—76-51). NTIS, PC 


Steet Dickie mice which have a genetic defect were selected 
for a model to determine some of the interaction of ionizing radi- 
ation with bone marrow cells. Therefore, po} pense sizes of high 
self-renewal potential stem cells, i.c., colony forming units and low 
self-renewal potential stem cells, i.e., transient endogenous colony 
forming units in Steel mice and their normal congenic littermates 
were measured and compared. By correcting for differences in the 
seeding efficiency ‘f', it was sible to demonstrate that SI Si(d) 
mice suffer a ddteney of both stem cell populations. It is conclud- 
ed that the defective stromal tissue of Si(d) mouse does not 
support normal size stem cell populations. 


49993 (CONF-770637—1) Combined effects of hyperthermia and 
radiation in cultured mammalian cells. Ben-Hur, E.; Elkind, M.M.; 
Riklis, E. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31- 
109-ENG-38. 26p. Dep. NTIS, PC A03/MF A011. 

From 2. international sym, jum on cancer therapy b 
perthermia and radiation; Essen, , Federal Republic of ER 
Germany) (2 Jun 1977). 

Hyperthermia (temperatures of a or tng enhances the 
killing of mammalian cells by ionizing radia 
neutrons and x-rays). ie cemtnand le canteen 
pee rape ow hg octet ture and for a fixed temperature 

lethality varies inversely with dose 

‘or Sai up to 41°C, dose acsieention measurements 
indicate that hyperthermia i inhibits the repair of sublethal damage. At 
a ake iy peratures, the expression of potentially lethal = * 

Sines Gat citeet of bent tx quectes 1 oail> lnndinaes 
during DNA synthesis, the radiation i 
hyperthermia. In additi 


t ratio. i to het eee could signifi- 
cantly increase the margin of damage between tumors and normal 
tissues. 


49994 Radiation-induced murine leukemia ERLD in cell culture. 
Albrecht, A.M.; Biedler, J.L.; Hutchison, D.J.; S oe es 
Stockert, E. (Memorial Sloan-K. Cancer Center, 
Cancer Res.; 36: 3784-3788(Oct 1976). 

The lymphoblastic leukemia ERLD, induced by radiation in a 
CORRAL aan, en lied fo echore Three cell lines, 
ERLD/Y3, ERLD/T, and ERLDTwo, have been in culture for 
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49995 Replicative repair of uy damage to normal human cells. 
5 an Y.; Tatsumi, M. (Kobe Univ., Japan). Mutat. Res.; 38: No. 
35-336(Oct 1976). 

icine-sensitive post-replication repair has been fairly well 
documented in uv-irradiated xeroderma pigmentosum (XP) cells 
from rodents and humans. Here we show that normal human cells 
perform an alternative replicative repair of uv lesions. Smaller 
nascent segments made in cells from normal human skin (NHSF) 
shortly after uv exposure were almost normally elongated during 
chase in caffeine (2 mM), as revealed by alkaline sucrose gradient. 
Unlike the effect in A-group XP cells, the man lethal uv dose for 
NHSF cells was not reduced by caffeine. The DNA from NHSF 
cells that had been incubated in unlabeled BUGR for the first 2 h 
after exposure to 20 J m~* and then 2 h in [*H]-radioactivity was 
totally associated with DNA banded at a +~y density of 1.725 g 
ml~', but not with heavy DNA, showin t de novo gap-filling 
repair may not take place in the cells. =. NHSF cells were 
prelabeled with BUdR for 2 h, irradiated with 0 or 20 J m™?, and 
then incubated in [*H]BUdR for 1 to 2 h. The neutral CsCl profile of 
the extracted DNA showed that the DNA replicating in irradiated 
cells was com of a large portion of ee a DNA 
(1.730 g ml“? for hybrid 1.752 g ml~' and light band 1.700 g ml~'), 
hybrid (usually seen in irradiated cells) and a small amount of heavy- 
heavy DNA (1.805 g ml~'). The intermediate and yr eller et 
DNAs were chased into a single hybrid after an additional 2 
chase in BUGR. Thus, replication of NHSF cells seems blocked at a 
uv lesion without forming a gap, and perhaps a newly synthesized 
strand may be utilized as a template to replicate a damaged site in the 
parental DNA, thereby restoring the proper genetic information. 


49996 Mammalian cell mutagenesis: comparison of the sensitivity 
in assay systems of mutations induced by radiations and chemicals. 
Selon M. wa Univ., Japan); Suzuki, F.; Ban, S. Mutat. 
Res.; 38: No. 5, 337(Oct 1976). 

Establishment of sensitive assay systems for mutations of 
mammalian cells in vitro is urgent for detection of various potential 
mutagens present in the human environment as well as for elucida- 
tion of the mechanisms of somatic mutation and phenotypic expres- 
sion in cultured mammalian cells. We have isolated several kinds of 
mutant (azg- — cells, azg-sensitive cells, prototrophic cells 
(Ala*, Asn’, Asp*, Hyp*, Glu*) and auxotrophic cells 
(TdR- )} from a yt cultured Chinese hamster hai cell line and 
compared the induced forward- and reverse-mutation frequencies by 


radiations (x-rays and uv) and — chemical mutagens (ethyl 


methanesulfonate, 4-nitroquinoline-N-oxide and N-methyl-N’-nitro- 
N-nitrosoguanidine) using these mutants. The forward mutation 
system using prototrophic cells was most sensitive for assay of 
mutations induced by radiations and chemicals. The reverse muta- 
tion system using azg-resistant cells and auxotrophic cells was also 
useful. The forward system using azg-sensitive cells was not sensitive 
as an assay system, when compared with other systems reported by 
many workers to date. These results point out the complexity of 
studies on mutagenesis with cultured mammalian cells, especially 
since the ind mutation frequency in cultured cells is affected by 
mutation expression time, size of cell inoculum, concentration of 
selective agent, etc. Additionally, we found that AF-2 (or furylfura- 
mide), a nitrofuran antimicrobial food additive, had a powerful 
mutagenic activity in our forward mutation system using prototro- 
phic cells. 


49997 Decreased of gamma damaged DNA in progeria. 
Rainbow, A.J.; Howes, M. (McMaster Univ., Hamilton, Ont.). Bio- 
chem. Biophys. "Res. Commun.; 74: No. 2, 714-719 1977). 

A sensitive host-cell reactivation technique was used to exam- 
ine the DNA repair ability of fibroblasts from two patients with 
classical progeria. Fibroblasts were infected with either non-irradiat- 
ed or gamma-irradiated adenovirus type 2 anc at 48 hrs after 
infection cells were examined for the presence of viral structural 
antigens using immunofluorescent staining. The production of viral 
structural antigens was considerably reduced in rogeria lines as 
compared to normal fibroblasts when pane fread wre virus was 
used, indicating a defect in the repair of gamma ray damaged DNA 
in the progeria cells. 


49998 Different rate-limiting steps in excision —_ of ultravio- 
let- and N-acetoxy-2-acetylaminofl INA in normal 
human fibroblasts. Ahmed, F.E.; Setlow, R.B. be National 
Lab., Upton, NY). Proc. Natl. "Acad. Sci. U.S.A.; 74: No. 4, 1548- 
1552(A r iki 

fn normal human cells the amount of excision of ultraviolet 
damage to DNA saturates at high doses. In these cells some chemi- 
cals mimic ultraviolet damage as far as their biological and repair 
characteristics are . One of these chemi is N-acetoxy- 
2-acetylaminofluorene. We determined whether the timited repair 
capacity for ultraviolet damage was affected by treatment with N- 
acetoxy-2-acetylaminofluorene.To measure repair we determined 
unscheduled DNA synthesis and the number of sites sensitive to an 
ultraviolet endonuclease in an assay using an extract of Micrococcus 
luteus. The nuclease does not act on DNA treated with the chemi- 
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cal. The amount of unscheduled DNA synthesis due to a combined 
chemical and ultraviolet treatment was the sum of those observed 
from the separate treatments, even at saturation doses. The combined 
treatment did not affect the removal of nuclease-sensitive sites. We 
conclude that there are different rate-limiting — in excision repair 
of the ultraviolet and the chemical and suggest a model 
involving a complex of enzymes to explain the data. 


49999 Formation of products of the 5,6-dihydroxydihydrothymine 
type by ultraviolet light in HeLa cells. Hariharan, P.V.; Cerutii, P.A. 
(Univ. of Florida, Gainesville). Biochemistry; 16: No. 12, 2791- 
2795(14 Jun 1977). 

The formation 


of 
ean sada tt ent (/aup UV, UV) and an cyclobutane type 
pyrimidin : todimers H2O) by mon- 
ochromatic light at 240, 265, 280, and 313 a nm sd -band-width) 
was investigated in HeLa S-3 cells which were labeled in their DNA 
with [methyl-*H]thymine. The efficiency of the — Es all 
three products was maximal at 280 nm and 
and shorter wavelengths. The efficiency of 
more strongly towards longer and shorter wavelengths 
efficiency o t/sup UV/ formation (comparison at a dose of 5 x S08 
m~*). Total monomeric thymine ring saturation (t/sub sat/) was 
estimated from the t/sup UV/ data. It was calculated that 0.06 t/sub 
sat/ was formed for each TT at 280 nm, but 0.73 t/sub sat/ per TT 
at 313 nm. It follows that monomeric thymine ring saturation repre- 
sents a minor photochemical reaction relative to pyrimidine dimeri- 
zation in the far-ultraviolet but a major reaction in the near-ultravio- 
let. The formation of *H2O by ultraviolet light from [methyl-* Hi} 
thymidine-labeled HeLa cells most likely indicates the attack 
hydroxyl radicals on the cellular DNA; 5 coaiieiianannll radicals 
formed as a consequence of the reaction may be important interme- 
= in ultraviolet-induced DNA-DNA and DNA-protein cross- 
ng. 


Formation dropped 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 


50000 (SU—326P7-29) Repair of damaged DNA in vivo. Annual 
progress report, May 9, 1975—May 10, 1976. Hanawalt, P.C. (Stan- 
ford Univ., Calif. (USA). Herrin Labs.). 1976. Contract EY-76-S-03- 
0326-007. 7p. Dep. NTIS, PC A02/MF AO1. 

PolA1 mutants of E. coli deficient in DNA polymerase I are 
sensitive to ultraviolet (UV) and have been shown to perform 
increased repair synthesis compared to pol* strains. We have inter- 
preted this result as an increase in a large patch com t of repair 
synthesis. Both polymerases II and III are an capable of eas 
repair replication and could account for this synthesis. PolAl mu- 
tants have nearly normal levels of the 5’ yields 3’ exonuclease and 
perform dimer excision at only tly reduced rates. We have 
examined several mutants deficient in 5’ yields 3’ exonuclease; 
The 5’ yields 3’ exonuclease deficient mutants polAex1 and polAex2 
isolated by Konrad and Lehman, and polA107 of Glickman, and the 
conditionally-lethal mutant BT4113ts a Olivera and Bonhoeffer, 
deficient in both polymerizing and exonuclease activity at the re- 
strictive temperature. These strains all form increased repair 
synthesis relative to that in a pol* strain. UV sensitivity of the the 
ex and ex2 mutants is intermediate between that of polA1 and pol*, 
and there is only a slight stimulation of UV-induced — a ecIAl 
tion in these mutants, compared to extensive 
and BT4113ts. The enhancement of repair synthesis in the the 5" y winds 
exonuclease-deficient mutants is less than in polA1, while the doubly 
deficient mutant BT4223ts shows even more repair synthesis than a 
polA | strain. We are ¢ the dimer excision capabilities of the 
various strains and have — that the polAex2 mutant does excise 
dimers. We conclude that other where mm can substitute for ea gee! 
ase I in both the excision and steps of excision-repair and 
that the resultant repair patches are of larger average size. 


50001 (N—77-10782) Experiments aboard biosatellites kosmos- 
690 and kosmos-782. Grigoryev, Y.; Sedov, A. Translation of Med. 
Gaz.; 3(9 Apr 1976). 8p. (NASA ST F725). NTIS, PC A02;MF 
AOl. 


An artificial source of irradiation was installed aboard the 
biosatellite Cosmos 690 for simulating the effect of solar flares on 
white rats. The bioblok microlaboratory was carried aboard the 
Cosmos 782 satellite. Bioblok consisted of a pair of identical units 
gathered in a single coordinate system of alternati Ay wd of 
dielectric track detectors and biological objects enc! restrain- 

plates. The experiment was conducted to stud the t biological 
effect of heavy ions of galactic cosmic irradiation. objects used 
in the experiment _— Brachiopoda subclass eggs, yeast cell colo- 
nies, tobacco seeds, and Arabidopsis. (Author) 


50002 Ultraviolet induction of lambda during inhibition 
of deoxyribonucleic acid synthesis by hydroxyurea. Caen B.K.; 
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Pollard, E.C. (Pennsylvania State Univ., University Park). J. Bacter- 
iol; 129: No. 2, 698-701(Feb 1977). 

Hydroxyurea inhibited synthesis of certain deoxyribonucleic 
acid (DNA) precursors and caused the cessation of DNA synthesis. 
It did not cause induction of lambda. Superinfection of an irradiated 
lysogen with lambda ind™ could prevent induction, but the percent- 
er ee ee enn See ane 

ection increased. The presence of hydroxyurea did not in- 
crease the time d which cells could be rescued by superinfec- 
tion. The accumulation of DNA precursors after ultraviolet or 

ionizing radiation was not necessary for the induction of lambda 
prophage to occur. 


50003 Delayed ultraviolet light-induced cessation of respiration 
by inadequate aeration of Escherichia coli. Joshi, J.G.; Swenson, 
P.A.; Schenley, R.L. J. Bacteriol; 129: No. 2, 714-717(Feb 1977). 
Inadequately aerated Escherichia coli B/r cultures did not 
shut their respiration off 60 min after ultraviolet light (52 J/m? at 254 
nm) as they did when well supplied with oxygen. Since cessation of 
pi rd ke spender lee Loy the result suggested that 
toxicity by su eee 
it be responsible for for cell death. The specific activity of superox- 
ide Fauna which scavenges Oz" radicals, increased twofold after 
90 min of adequate aeration, but the s 
remained constant. Respiration and 
affected setiadl Gertie amenies etemaieaas natant ace 
slightly by the presence of catalase. Metal ions such as Mn* and 
ve , inducers of superoxide dismutase, had no effect on respiration 
and viability. When irradiated cells were incubated under Nz for 90 
min, the respiration, growth, and viability time-course responses 
were the same as for cells not exposed to anaerobiosis. We conclude 
that superoxide anions generated at the time of irradiation play no 
part in cessation of respiration and cell death and that i uate 
aeration or anaerobiosis delays the ultraviolet light-induced syn 
of proteins responsible for the irreversible cessation of respiration. 


mutants 
cerevisiae. Prakash, Prakash, S. (Univ. of 
Rochester, NY). Genetics; 86: No. 1, 33- sS(Mtay 1977). 


We have isolated mutants sensitive to methyl methanesulfon- 
ate (MMS) in Saccharomyces cerevisiae. Alleles of rad1, rad4, rad6, 
rad52, rad55 and rad57 were found among these mms mutants. 
Twenty-nine of the mms mutants which complement the existing 

sensitive (rad and rev) mutants belong to 22 new comple- 
mentation groups. Mutants from five complementation groups are 
sensitive only to MMS. Mutants of 11 complementation groups are 
sensitive to uv or x rays in addition to MMS, mutants of six 
complementation groups are sensitive to all three agents. The cross- 
sensitivities of these mms mutants to uv and x rays are discussed in 
terms of their possible involvement in DNA repair. Sporulation is 
reduced or absent in homozygous diploids of mms mutants from nine 
complementation groups. 


FOOD PRESERVATION 
50005 ae ont ee Gone > eens atte & 
additions. 


affected by irradiation 
pee fy A Cohen, J.S.; Maen VCs Winebicki E. (Army Natick 
and D Command, MA). J. Food Sci; 42: No. 4, 885-8 1977). 
The effects of food-grade phosphates; sodium tripolyphos- 
phate ‘isa ol tetrasodium pyrophosphate (PP), a mixture of tripoly- 
phosphate (HMP), and sodium chloride 
tdaitons (005, 1.0, and 1.5 percent) in irradiated boneless chicken 
rolls were emperatures during irradiation processing 
0°C, -30°C, and -80°C, and all samples received a 45 to 56 kJ/kg 
ens Or Caan ernie ont at 
ence by technological or Textural differences 
were determined u Reflectance values at 
640 nm were using a reflectometer. The sensory character- 
tics and preference of the chicken rolls were significant fete 
by temperature during irradiation. Samples i at 0°C were 
rated lower in preference and had intensities for off-odor and 
irradiation flavor. No significant differences were found between 
samples irradiated in a range of -30°C to -80°C. Shear press values 
increased and reflectance val 


irradiation temperatures. 

0.5 percent tripolyphosphate significantly improved the 

ratings of irradiated chicken rolls. No differences in the sensory 
te tenn ee ae ee ih SS pret 
additions of TPP, PP, or a TPP and HMP combination. 

ee ae dy affected by the addition of NeCl end TPP 
in both irradiated and nonirradiated samples. 





BASIC STUDIES 
REFER ALSO TO CITATION(S) 50001 
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RADIATION EFFECTS ON ANIMALS 


MAN 


50006 CE Nuclear radiation dose comparisons of 
mb Ty Aur E F Weapons Lab. Kistland AFB, 

Final report. Burgio, Air Force Weapons 

N.Mex. (USA)). Feb 1977. 37p. (AFWL-TR—76-313). NTIS, PC 


= This re f results obtained from the 
report presents comparisons of results 
SMAUG computer code to recently published infinite na 
air data generated by ANISN one-dimensional dis- 
crete-o computer code, using the DLC-31 cross sections. 
SS ee a (R)(R) tissue dose from a fission and 
thermonuclear neutron source and a prompt gamma source over the 
range of 1 to 600 grams/sq. cm. From 10 to 300 grams/sq. cm the 
SMAUG neutron tissure dose from a fission source was higher and 
the resulting secondary gamma tissue dose was lower. For the 
thermonuclear source both the SMAUG neutron and secondary 
ee es ae See ee. a 
IMAUG results are lower for ranges less than 100 grams/sq.cm, 
about equal between 100 and 150 grams/sq. cm, and higher for 
ranges greater than 150 grams/ sq. cm. (Author) 


50007 a Comparison of the light flash 
McNulty, ae 


+ ge space and experiments. 

Pease, V.P.; Bond, V.P. ym Upton, N 
(USA)). 1976. Contract EY-76-C-02-0016. 14p. Dep. S, PG 
A02/MF A01. 

observing ay yee Ra one — Ay. 

a variety of visual phenomena w eyes were 
closed and adapted to darkness. These observations were studied 
under controlled conditions during a number of sessions on board 
Apollo and Skylab and the data available to date on these 
so-called light flashes is in the form of eee a 
and frequency of occurrence. Similar visual phenomena have been 
demonstrated in a number of laboratories by ne S the eyes of 
See Onan Se Seeee eas Se a protons. 
More than one physical mechanism is involved in the laboratory and 
space phenomena. No direct comparison of the laboratory and space 
observations has been made by observers who have experienced 
both. However, the range of visual phenomena observed in the 
any > nas SS Se mb 
Measured detection efficiencies 
cine ith whieh vetians shapenttan weal be dheieead tf Ge 
was exposed to cosmic rays in space. 


50008 (CONF-761230—1) Why is a high accuracy 

dosimetry. Lanzl, L.H. (Franklin McLean Memorial Research Inst., 
Chicago, th. (USA)). 1976. Contract EY-76-C-02-0069. lip. Dep. 
NTIS, PC A02/MF AO1. 


From Advisory group meeting on i parison 
dardization procedures in the dosimetry of Co-60 gamma radiation 
and x-rays; Vienna, Austria (6 Dec 1976). 

Dose and en eo ouienl eae 


tional basis have become an im; 
ance in the 


bog Gog of Seton assur- 


(CONF-770321—4) Need for improved standards in neu- 
dosimetry. Auxier, J.A. (Oak Ridge National Lab., 
— 1976. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC 


00 rads; this may have an important impact on neutron standards 

preparation. 

= (FDA—77-8021) 8th annual national conference on radi- 
peony ee mer ery ode Arg oy hy 

{23p. (CONF-7603156-). Technical Information, Rockvi 

428p. (CONF-7605156—). Technical Information, 

F * national conference on 
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radiation control programs, as well as Federal agencies, discussed 
mutual radiation control programs. The formal presentations and the 
reports of the various task forces and workshops are included in 
these proceedings. 


50011 Treatment of chronic radiation enteritis and colitis with 
salicylazosulfapyridine and systemic corticosteroids. Goldstein, F.; 
Khoury, J.; Thornton, J.J. (Thomas Jefferson Univ., Philadelphia). 
Am. J. Gastroenterol.; 65: No. 3, 201-208(Mar 1976). 

From 15. congress of the Bockus International Society of 
Gastroenterology; Morelia, Mexico (11 Oct 1974). 

Four patients with severe chronic radiation enteritis and/or 
colitis were treated with anti-inflammatory drugs that are used 
conventionally in the treatment of idiopathic inflammatory bowel 
disease. Salicylazosulfapyridine (SASP) was used in the treatment of 
all four patients, while one patient received oral prednisone together 
with SASP. All four patients were treated and observed for over one 
year, with follow-up observations now extending to over three 
years. The four patients showed striking clinical improvement, ac- 
companied by improvement in the radiographic appearance of af- 
fected bowel, complete or almost complete in three and incomplete 
in the fourth patient. The results of this pilot investigation are 
encouraging and call for wider clinical trials of the same and related 
drugs in larger groups of _ with chronic radiation enterocoli- 
tis, a serious condition that has until now not been successfully 
treated with drugs. 


50012 Localization of *’Ga citrate in salivary glands following 
radiation therapy. Lentle, B.C.; Jackson, F.1; McGowan, D.G. 
(Cross Cancer Inst., Edmonton, Alberta). J. Can. Assoc. Radiol.; 27: 
No. 2, 89-91(Jun 1976). 

Gallium-67 citrate was found to localize in the salivary glands 
of eight patients after therapeutic doses of radiation to a treatment 
field including the glands. In two patients, autopsy evidence to the 
effect that no primary disease was present to explain such uptake 
was obtained. In another two patients the abnormal uptake was not 
observed on follow-up. The recognition that radiation sialadenitis is 
a potential cause of false-positive gallium scintiscans is important in 
their interpretation. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 50001 


50013 (AD-A—038470) Immediate effects of 33 to 180 rad/min 
(60)Co exposure on and blood pressure in monkeys. 
Topical report. Bruner, A. (Lovelace Foundation for Medical Educa- 
tion and Research, Albuquerque, N.Mex. (USA)). Sep 1976. Con- 
tract DNA001-74-C-0098. 69p. NTIS, PC A04/MF AOI. 
oun” also Rept. no. DNA—3660T dated 30 Jul 75, AD-A— 
Four groups of monkeys received 1000 rads (60)Co at 33, 50, 
75, or 180 rad/min wholebody irradiation while performing a de- 
layed matching-to-sample task. Systematic dose rate effects were 
observed on lormance and blood pressure within the initial 20 
min postirradiation. The incidence and severity of performance 
decrement (PD) increased with higher dose rate. The appearance of 
irradiation hypotension was systematically delayed and its rate 
of fall prolonged as dose rate was lower. The hypotension likewise 
a less with lower dose rate exposure. Based on the 
ulated cumulative dose absorbed at the time of symptom appear- 
ance two coactive thresholds were proposed to exist: a total dose 
threshold of approximately 300 rads (midbody measurement), and a 
dose rate Id of about 25 rad/min. 


Response of the developing rat brain to varying doses and 
dose-rates of y-radiation. Martin, P.G. (Comparative Animal Re- 
search Lab., Oak Ridge, TN). Growth; 41: No. 1, 41-49(Mar 1977). 

it rats were irradiated on day 18 of gestation at doses 
of 40, 80, 160, 200 and 240 rads delivered at 1, 3, 10 and 47 rads/min. 
Postnatal growth patterns were followed by changes in weight, 
DNA, protein and RNA in the cerebral eps eg (cortex) and 
rest-of-brain (RB) at birth, 21, 63 and 160 days of age. Reductions in 
the parameters studied were independent of dose-rate at 40 and 80 
rads in both the cortex and RB. At the higher doses, as dose-rate 
increased, brain size decreased (1 greater than 3 ter than 10 and 
47 rads/min). Comparisons are made between effects produced by 
prenatal irradiation in rat and man during a comparable developmen- 
tal stage. 


INVERTEBRATES 


Effects of gamma-radiation on eggs of Pomacea Haustrum 
Pampulha Lake, Belo Horizonte, M. G. 

(prosobranchia, Pilidae). Dos Santos Carvalho, O.; 
Andrade, R.; Ricardo C. Adriano, A.; Mansur Neto, E. (Instituto de 
Pesquisas Radioativas, Belo Horizonte, Brazil). Rev. Bras. Biol.; 34: 
No. 4, 565-572(1974). 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


Pomacea haustrum eggs, with less than 24 hours after ovi 
tion in the field, were in groups, to 500, 1,000, 1,500, 
2,500, 3,000, 3,500, 4,000 rad, respectively. As regards 
irradiated eggs, only 23.9 percent (1,460) achieved eclosion, w! 
—- varied according to the ww dosage used: 41. 
percent for 500 rad; 35.5 percent for 1,000; 21.1 percent for 1,500; 7.9 
t for 2,000; 4.9 percent for 3,000 and, finally, 0.3 t for 
,500 rad. The 6 egg-masses (1,500 eggs) irradiated with 2,500 rad as 
well as the 4 (1,401 eggs) exposed to 4,000 rad did not hatch up to 30 
days after exposure to -rays. Hatching, among the irradiated 
eggs, started 11 to 16 days later, their maximum incubation period 
having ranged from 14 to 16 days. It has also been observed that 
both the pated of cess ee es ee 
irreversibly damaged by the gamma-rays are proportional to the 
intensity of radiation. Field and laboratory investigations have 
shown that the eggs in a same mass do not hatch oe = 
period of two or more days having already elapsed between the 
and last eclosion. 


50016 Effects of gamma radiation on development of Brugia 
pahangi in a susceptible strain of Aedes aegypti. Richey, T.J.; Rodri- 
guez, P.H. (Univ. of Texas, San Antonio). J. Parasitol; 62: No. 4, 
655-656(Aug 1976). 

Female mosquitoes were fed on an infected jird having a 
microfilarial density of 201 per mm* of blood. Mosquitoes were 


exposed to doses of 3,000 and 5,000 rads of gamma radiation before 
and after infection. Mosquitoes were dissected 8 to 10 ee and 
the number of active larvae was recorded. Results indi that 
“~~ radiation affected the development of Brugia pahangi. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 49509 


50017 (BNWL—2209) User guide for computer program food. 
Baker, D.A. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Feb 1977. Contract EY-76-C-06-1830. 45p. Dep. NTIS, PC 
A03/MF AOI. 

An interactive code, FOOD, has been written in BASIC for 
the UNIVAC 1108 to facilitate calculation of internal radiation doses 
to man from radionuclides in food products. In the dose model, 
vegetation may be contaminated by either air or irrigation water 
containing radionuclides. The model considers two mechanisms for 
radionuclide contamination of vegetation: direct deposition of 
leaves, and uptake from soil through the root system. The user may 
select up to 14 food categories with co: i pare an 
rates, growing periods, and either irrigation rates or atmospheri 
deposition rates. These foods include various kinds of juce, 
grains, and animal products. At present, doses may be for 
the total body and six internal organs from 186 radionuclides. Dose 
summaries can be displayed at the local terminal. Further details on 
percent contribution to dose by nuclide and by food type are 
available from an auxiliary high-speed printer. This output also 
includes estimated radionuclide concentrations in soil, plants, and 
animal products. 


(UCRL—52138(Rev.1)) Computer code for calculating 
personnel doses due to tritium exposures. Graham, C.L.; Parlagreco, 
J.R. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 2 Feb 1977. Contract W-7405-ENG-48. 39p. Dep. NTIS, PC 
A03/MF AO1. 

This a describes a computer code written in LLL modi- 
fied Fortran that can be used on a CDC 7600 for calculating 
personnel doses due to internal exposures to tritium. The code is 
capable of handling various exposure situations and is also capable of 
detecting a large variety of data input errors that would lead to 
errors in the dose assessment. The critical organ is the body water. 


50019 Environmental radiation and the lung. Hamrick, P.E.; 
Walsh, P.J. (National Inst. of Environmental Health Sciences, Re- 
hy Triangle Park, NC). Environ. Health Perspect.; 9: 33-52(Dec 
1974). 

Environmental sources of radioactive materials and their rela- 
tion to lung doses and lung burdens are described. The — 
used and the problems encountered in estimating lung are 
illustrated. Exposure to radon daughter products is contrasted to 
exposure to plutonium as particular examples of the hazards associat- 
ed with ioactive materials of different chemical and physical 
characteristics. 

50020 Early indices of cancer risk among uranium miners with 
reference to modifying factors. Saccomanno, G. (St. Mary’s and 
Veterans Administration Hospitals, Grand Junctions, CO); Archer, 
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V.E.; Saunders, R.P.; Auerbach, O.; Klein, M.G. Contract AT(11-1)- 
1826. Ann. N.Y. Acad. Sci.; 271: 377-383(28 May 1976). 

Cancer of the lung develops from normal epithelial changes 
that progress from regular squamous cell metaplasia to progressively 
more and more atypical stages to eventually develop into squamous- 
cell carinoma in situ. The in situ stage sheds large numbers of cells 
that can often be identified as malignant cells in sputum. This allows 
early localization, and resection, increasing, it is hoped, 
survival bronchogenic carcinoma. 


REFER ALSO TO CITATION(S) 49787, 49788, 49789, 49790, 49986 


50021 (COO—2969-1) Plutonium decorporation by mixed ligand 
chelates. Final report, June 2, 1976—. 15, 1977. Schubert, J. 
page Pa. (USA)). Apr 1977. Contract EY-76-S-02-2969. 


ay 02/MF AOl1. 
PCA A 
ae a effects of mixed ligand chelates on the removal of *°Pu 


and *“Th from the tissues of mice were investigated. The primary 
so Li, used were mainly EDTA and DTPA, while the second- 
, La, were of the bidentate type, as, for example, catechol, 
and benzohydroxamic acid. A suitably chosen mixed 
binds Pu or Th at a about 10" to 10% 
than EDTA or DTPA. An ultrafiltration screening 
as employed in which soluble Pu or Th salts were 
mice, the livers were removed several days later and 
in the presence of different concentrations of the single 
mixed chelants. Similarly, in vivo studies were carried out in 
hich mice rend treated 4 hours a Pu (monomeric) injection 
(.P.) with a (1.P.) of the chelant systems. Results to 
date show that an chelant systems are roughly 10 times more 


Ey 
hig 


i 
i 


Régee 
Ha 


effective than EDTA or DTPA alone. Thus, under conditions where 


. In an in vivo 

i a single injection of DTPA plus catechol 
reduced the liver burden from 45 percent to 2.3 percent and the 
skeleton from 22 percent to 5.5 percent. 


PLANTS 
REFER ALSO TO CITATION(S) 49787, 49788 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 47655, 50010 


50022 Fate of iodine-131 in man. Fu, Y.K. (Inst. of Nuclear 
Energy Research, Lung-Tan, Taiwan); Hsia, D.Y.; Liu, K.Y.; Hou, 
C.C. Nucl. Sci. J. (Taiwan); 13: No. 3, 118-136( 1976). 
The fate of '*'I in man was studied using both three-compart- 
—. and four-compartment models to account for the metabolism of 
ny The differential equations were solved with Ri A 
Kotte (Gill) method by the HP 9820A calculator and plotted wi 
HP 9862A calculator plotter. Some of these theoretical results of 
both models have been compared with the experiments on: iodine 
— rate of thyroid, daily intake of stable iodine, biological and 
fective half-life of '**I, and body retention and excretion function 
of ™*]. The three-compartment model for iodine metabolism seems 
more reasonable to apply on the internal radiation protection prob- 
lem in Taiwan, Republic of China. 


ANIMALS 
REFER ALSO TO CITATION(S) 49848 


§0023 Influence of acute tissue injury on in vitro incorporation of 
Zn by erythrocytes. Sasser, L.B.; Bell, M.C.; Jarboe, G.E. 
(Oak Rid, ational Lab., TN). J. Anim. Sci.; 41: No. 6, 1679- 
1685(1975). 

pees tae tesemeetion by et 
injured animals may reveal zinc-status i 

Senn can. Seen eee red blood cells of skin- 

ee Sp wana than that of cells from control 

Scag Seg Se aie wie sadist. Tas inseenned 
Zn uptake was not by the change in packed cell 
volume, nor could the uptake be altered by extcorporeal radi 
tion of the red blood cells. The nominal rate of Zn uptake during a 
pe deena Tose adhe ind Ad en ES 
1.4% per hour for cells from injured sheep. Hypoalbuminemia and 


ap ee resulted from the irradiation injury, and this 
in plasma composition could account for part, but not all, of 


ERA VOL. 2, NO. 20 


the differences in uptake between cells from injured and control 
sheep. Significant erences between the cells from these two 
sources were still observed when the influence of the plasma was 
removed. a ee could be a . = inc: mega oa 

eability res rom injury sustain y cells as 
prem ~ he tissue, or may be associated with the role 
of zinc in wound healing. 


50024 Estimating 9 of sediment-bound trace metals 
with chemical extractants. ma, S.N.; Jenne, E.A. (Geological 
Survey, Menlo Park, CA). rd "343- 351 of In Trace substances in 
environmental health. X. phill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

Chemical extraction from laboratory prepared sediments of 
pt mmpligh y available fraction of Ag, Cd, Co and Zn is best 

ed by complexation and/or mild dissolution procedures. 
Deposit-feeding clams (Macoma balthica) were exposed in 
experiments to radio-tracers of the 4 elements bound to 6 physico- 
chemically different types of sediment (organic detritus, iron oxides, 
organically coated iron oxides, manganese oxides, inorganic carbon- 
ates and biogenic carbonates). At the end of each experiment, tracer 
concentrations in clam soft tissues were compared with the concen- 
tration of tracer chemically extracted from experimental sediments 
by several geochemical techniques. Because Ag was highly available 
from all types of sediment, uptake by the clam correlated well with 
most indicators of non-crystalline Ag concentrations. However, 
uptake of Cd, Co and Zn was strongly influenced by physicochemi- 
cal form. Concentrations of Cd or Co accumulated by the clam from 
the different sediments correlated significantly only with the concen- 
tration of the metal extracted by 70% ethanol or 1 N ammonium 
acetate. Bioaccumulation of Zn was most closely estimated by 1 N 
ammonium acetate extraction or 1 N NaOH plus EDTA extraction 
of the different sediments. Concentrations of Cd, Co and Zn extract- 
ed by weak acids (0.1 N HCl; 25% acetic acid), reducing agents (1 N 
hydroxylamine hydrochloride in 0.01 N HNOs; sodium dithionite 
plus citrate) or oxidizing agents (3% HzO: plus citrate) correlated 
poorly with bioaccumulation. 


50025 Influence of age and sex on mineral absorption from the 
alimentary tract. Strain, W.H.; Pories, W.J.; Michael, E.; Peer, R.M.; 
Zaresky, S.A. (Case Western Reserve Univ. School of Medicine, 
Cleveland). pp 487-495 of In Trace substances in environmental 
health. X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 
(Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

The influence of age and sex on mineral absorption, es; y 
iron and zinc, from the alimentary tract has been studied in a rat 
model using radioisotope retention measurements by means of a 
whole body counter for small animals. The body burden measure- 
ments made after oral administration of each radioisotope showed 
that the radionuclides were absorbed and retained more by — 
than by old rats, and more by female than by male animals. 
effect was slight in young rats and became very pronounced in — 
old animals. Old female breeder rats absorbed more of the radioiso- 
topes than virgin adult females. The animal results agree well with 
human stable and radioisotope Fe and with the limited data on 
radiozinc absorption. The experimental model seems to have general 
Tied deere for ~ ee the influences of age and sex on trace 
min 


THERMAL EFFECTS 


MICROORGANISMS 


50026 (DP-MS—77-6) Survival and ay of ei Y= 
in a thermally altered reservoir. Gorden, R.W.; Teena B. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). 1977. Contract EY-76-C-09-0001. 32p. (CONF- 
770511—1). Dep. NTIS, PC A03/MF AO1. 

From Symposium for American Society for Microbio 
Tn. Orleans, Louisiana, United States of pee Bee (USA) (8 

a ARRAN 
reservoir receiving thermal effluent from a nuclear production reac- 
spi nay maton of cn ea coli in these aquatic 
systems is not an indication o recent fecal contamination. Known 


yor 
ambient water 
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ditions (reactor operating). E. coli populations were observed for 
changes in density by using optical density and direct and indirect 
counting methods. Data show that E. coli survives and grows for 
extended periods of time while it is in diffusion chambers in both 
aerobic and anaerobic portions of the water column. 


50027 Heterotrophic bacterial dynamics in the lower Fraser 
River: its estuary and Georgia Strait, British Columbia, Canada. 
Albright, L.J. (Simon Fraser Univ., Burnaby, B.C.). Mar. Biol.; 39: 
No. 3, 203-211(1977). 

Annual cycles in the glucose heterotrophic potentials of the 
bacterioplankton of the lower Fraser River, its estuary and Georgia 
Strait surface waters were observed. Maximal microbial heterotro- 
phic potentials were noted during the winter and early spring 
months, whereas maximal heterotrophic productivities were ob- 
served to occur during the summer and fall months. Temperature 
and soluble organic carbon levels appear to be the most important of 
the assayed physico-chemical parameters in regulating activities and 
productivities of the heterotrophic microbes of these waters. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 49940 


50028 Aspects of the thermal tolerance of the tropical mussel 
Trichomya hirsuta L.: a multivariable approach. Wallis, R.L. (Univ. of 
New South Wales, Australia). Aust. J. Mar. Freshwater Res.; 27: No. 
3, 475-486(Sep 1976). 

The mussel T. hirsuta was held in the laboratory at 31 
salinity-temperature combinations (ranges: 5 to 35 percent; 5 to 
30°C). The survival response after 19 days is described by response 
surface analysis. Salinities less than 15 percent are beyond the 
tolerance of the species. At higher salinities a thermal range of 10 to 
32°C can be tolerated. The effect of a sudden temperature increase 
of 10°C to simulate power station output over the 19-day survival 
regime is described for exposure periods up to 114 h over 26 salinity- 
temperature combinations. The area of minimum mortality shi 
toward higher salinities along the 17°C temperature axis with in- 
crease in exposure time, indicating that high salinities aid thermal 
resistance. The effect of acclimation on the response surface in the 
upper temperature region is negligible. The biological reasons for 
this are discussed with implications for the use of this method as a 
tool in thermal studies. In relation to thermal addition to Lake 


Macquarie at least 50 percent mortality is —— with pronounced 
lo 


sublethal effects under summer conditions. 
thermal resistance was detected. 


50029 Breeding of Panulirus longipes cygnus George under natu- 
ral and controlled conditions. Chittleborough, R.G. (CSIRO, North 
Beach, Australia). Aust. J. Mar. Freshwater Res.; 27: No. 3, 499- 
516(Sep 1976). 
ertilization of Panulirus eggs is external: the female does not 
need to be newly moulted to be mated. The incubation period of 
eggs (19 to 68 days) varied inversely with water temperature, being 
-¥ at 19°C and shortening towards an asymptote at 25°C. Most 
adult females breed every year. When given abundant food, 77 
percent of those breeding in aquaria at ambient temperature had two 
successive spawnings in a breeding season, whereas in a relatively 
crowded of the natural population less than 12 percent of the 
breeding females spawned twice in a season. When held at a constant 
temperature of 25°C and given abundant food, adult females bred 
continuously, averaging six spawnings and three moults each year. 
In the natural population, size at first breeding and mean size of 
breeding females did not vary with — but differed from one 
locality to another. At the Abrolhos Islands where the present 
density of breeding stock is highest, adults appear to be stunted and 
fecundity is relatively low. This situation may have existed to some 
extent in other parts of the population before heavy commercial 
ing of the past 20 years or more reduced the density of the 
breeding stock to present levels. The operation of density-dependent 
regulation of fecundity in this population is discussed. 


50030 Effects of the juvenile hormone mimic ZR-512 (Altozar) on 
larval development of the mud-crab Rhi at var- 
cy Christiansen, M.E. (Univ. of Oslo); Cost- 
low, J.D. Jr.; Monroe, R.J. Mar. Biol; 39: No. 3, 281-288(1977). 
Effects of the juvenile hormone (JH) mimic hydroprene (Al- 

tozar: ZR-512), which exhibits high activity against a 
were studied on the larval development of the mud-crab Rhithropan- 
opeus harrisii (Gould) (Brachyura: Xanthidae). Larvae reared in 20 
%/o S at 3 cycles of temperature of 20° to 25°C, 25° to 30°C and 30° 
to 35°C, were exposed to 0.01, 0.1 and 0.5 ppM hydroprene from 
hatching to the first crab stage. Larvae were ex to 0.1 and 
0.5 ppM hydroprene only from the megalopa stage to the first crab 
stage. When larvae were treated with hydroprene throughout larval 
life, survival was significanty reduced with increasing concentrations 
of the compound at all temperature cycles. Synergistic effect be- 
tween hydroprene and temperature on survival of zoeal larvae was 


influence of size on 
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not observed. On the average there was 11 percent less survival in 
the zoeal stages at the 0.01 ppM concentration of h in 
the control, an additional reduction of 13 percent occurred at 0.1 
ppM, and finally there was a further decrease of 46 percent at 0.5 
ppM hydroprene. Reduction in survival and increase in duration of 
larval deve — were presumably related to stress conditions 
caused by hydroprene. 


50031 Effects of the juvenile hormone mimic ZR-515 (Altosid) on 
larval development of the mud-crab in var- 
ious salinities and cyclic temperatures. Christiansen, M.E. (Univ. of 
i m~” J.D. Jr.; Monroe, R.J. Mar. Biol.; 39: No. 3, 269- 
1 , 

Effects of 0.01, 0.1 and 1.0 ppM methoprene (Altosid: ZR- 
515), a juvenile ee (JH) mimic which shows high activity 
against some economically important insect ially Diptera, 
were tested on larvae of the mud-crab Rhi harrisii 
(Gould) (Brachyura: Xanthidae) from hatching to the first crab stage 
under optimum and stress conditions of a number of salinites and 
cyclic temperatures. There was a significant reduction in survival of 
zoeal larvae with increasing concentrations of methoprene in nearly 
all combinations of salinity and temperature. On the av there 


prene than in the control, and in the 0.1 pp 

survival was further reduced by another 16 percent. At 1.0 ppM 
methoprene no larvae survived beyond the first zoeal stage. 

at 0.1 ppM in 27.5 °/oo S, survival of the megalopa was not signi 
cantly reduced in 0.01 or 0.1 ppM methoprene in any salinity or 
temperature. The first zoeal stage was the most sensitive to metho- 
prene as well as to salinity and temperature stress. The duration of 
zoeal development was significantly with an increase in 
concentration of ~_— under nearly all conditions of salinity 
and temperature. The mimic had, however, no significant effect 
on the duration of megalopa development. A significant synergism 
between methoprene, salinity and temperature was not observed. It 
can be concluded from the results that rene does not inhibit 
metamorphosis of R. harrisii larvae at the 0.1 ppM level or lower. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 49983 


50032 Improved rotatory-flow technique applied to cod (Gadus 
morrhua L.). Lindahl, P.E.; Oloesson, S.; Schwanbom, E. (Inst. of 
Zoophysiology, Uppsala). Water Res.; 10: No. 9, 833-845(1976). 

An improved version of rotatory-flow is described, 
allowing tests of fitness with fish of different size at constant tem- 
perature. Cod (Gadus morrhua, L.) was used as experimental animal, 
and its treatment and behavior during different phases of the test are 
described in some detail. Each test results in ination of the 
“critical rev min™'” at which the fish is just brought to rotate with 
the water. The mean of a series of 10 critical rev min™* with the 
same fish, multiplied by the interior circumference of the rotational 
tube used, gives the "critical peripheral velocity” of the specimen. 
Critical peripheral velocities of a sample of fish, plotted against the 
standard length of the fish, arrange themselves —“: straight line 
which intersects the vertical axis near the origin. Divided by the 
corresponding standard lengths the critical peripheral velocities give 
"reaction quotients,” the mean of which describe the reaction of the 
whole sample of fish. Optimal experimental conditions have been 
found by investigating the effects of systematic variation in stream- 
ing velocity, relationship between rotational tube diameter and fin- 
breadth, temperature and effects of repetition of test-series on 
successive days etc. on the results of testing. Changes in temperature 
of 3 to 6C induced significant changes in mean reaction quotients 
only when the upper critical temperature of cod was reached. 


50033 Oxygen uptake by rainbow trout blood, Salmo gairdneri. 
Eddy, F.B. (Dundee Univ., Scotland). J. Fish Biol.; 10: No. 1, 87- 
90(Jan 1977). 

Oxygen uptake rate by rainbow trout red cells was measured 
in the temperature range 5° to 40°C. Between 5° and 20°C there was 
a steady increase in rate and at 20°C a maximum rate of 2.5 pl O2/ 
min/ml red cells occurred, followed by a decline in the rate as the 
temperature increased. A morphological ——— of the red cell 
was conducted and possible functions of the nucleus in fish red blood 
cells are discussed. 


50034 Some effects of temperature, meal size, and body weight on 
gastric evacuation time in the dab Limanda limanda (L). Jobling, M.; 
Gwyther, D.; Grove, D.J. (Marine Science Labs., Anglesey, -). 
J. Fish Biol.; 10: No. 3, 291-298(Mar 1977). 

Gastric emptying time in the dab, Limanda limanda, has been 
studied using an X-ray technique. The addition of 25% barium 
sulphate to a test meal did not significantly affect the transit time. 
Lowering the experimental temperature from 16.4 to 8.5°C marked- 
ly decreased gastric evacuation time. An increase in ration size led to 
an increase in the time required to empty the stomach and also to 
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increase the amount of food digested per unit of time. For any given 
ration size, expressed as percent body weight, the larger the animal 
the longer is the time required for evacuation of that meal. We 
SS Se Se en oe Oe. 2 geteee & Eve tety 
weight, will be smaller for larger L. limanda in the 


50035 Application of temperature preference pat ation _~ environ- 
mental impact assessment. Gift, J.J. (Ecologi , Mel- 
vile, NY) ls. Rex Board Cans 34 No b. 3, 146 145(May 1977). 

Seeeaeny Spee anneny one See a temperature pref erence 
and avoidance on fish in power plant siting and environmental 
impact assessment studies has created a need for evaluation and 
standardization of methodologies. Relevant considerations and appli- 
cations are discussed. 


Res. Board Can.; 34: No. 5, 
739-74: y 1977). 


report briefly summarizes current information from field 
and laboratory studies on temperature selection by fishes, with a 
tabulation of final temperature preferenda and upper and lower 
avoidance temperatures. 


50037 Temperature as a proximate factor in orientation behavior. 
Reynolds, W.W. (Pennsylvania State Univ., Wilkes-Barre). J. Fish. 
Res. — Can.; 34: No. 5, 734-739(May 19 
emperature serves as a proximate factor (cue, guidepost, 
sign simi or directive factor) affecting locomotor responses of 
fishes. Although temperature can also serve as an ultimate ecological 
factor, as in behavioral thermoregulation, nonthermal factors may in 
some cases provide the ultimate adaptive or ecological value of a 
temperature response; some examples are habitat selection, intraspe- 
cific size segregation, in ific niche differentiation, isolating 
mechanisms, predator ee may y location, escape reactions, 
and migrations (thermoperiodic, diel, seasonal. spawning). Converse- 
ly, nonthermal variables such as ‘ight intensity or water depth may 
act as accessory proximate factors in thermoregulation. In spawning 
migrations, thermal requirements of eggs and larvae may take prece- 
dence over the (often different) preferenda or optima of adults. 
Although thermal responses of fishes are largely innate and species 
specific, ontogenetic and other changes can occur. Since tempera- 
ture can serve as an unconditioned reinforcer in operant condition- 
ing, thermal responses are not limited to simple kineses or taxes. 
Nonthermal factors such as photoperiod, circadian rhythms, cur- 
rents, social and biotic interactions, stresses, infections, or chemicals 
can affect thermal responses, and may account for some lack of 
conformity between laboratory preferenda and field distributions 
and behaviors. 


50038 Physiological and behavioral reactions of fishes to tem- 
perature change. Crawshaw, L.I. (Yale Univ., New Haven). J. Fish. 
Res. Board Can.; 34: No. 5, 730-734(May 1977). 

Teleost fishes possess a central nervous system thermoregula- 
tory mechanism remarkably similar to that of other vertebrates. 
Inputs from peripheral and anterior brainstem itive ele- 
ments are integrated to effect appropriate thermoregulatory re- 
sponses. The integrated output signal from the thermoregulatory 
center also appears to — an input to the respiratory system. 
po hn deviations a given temperature alter respiratory 

uirements, produce acid-base imbalance, and cause disturbances 
in in fluid-electrelyte regulation. Acclimation to a given temperature 
involves changes that counteract these disturbances. 


50039 Effects of diet, ambient and holding condi- 
tions on plasma trout (Salmo gairderi). 
Leatherland, J.F.; Cho, C.Y.; Sli , S.J. (Univ. of Guelph, Ont.). J. 
Fish. Res. Board Can.; 34: No. 5,6 


-682(May 1977). 

Rainbow trout (Salmo gairdneri) ow bent I 19°C and fed 
a pelleted diet of either 6 percent so eee a eS omces ellen Os 
had similar plasma thyroxine levels (0.62 +- 0.10 and 0.69 +- 0.08 
#g/100 ml, respectively), althou acclimated to 7°C and fed 
the soybean diet gave (P less than 0.05) higher plasma 
thyroxine concentration (1.32 +- 0.13 100 ml) than the group fed 
the tallow fat diet Ld +- 0.12 pg/l by The plasma thyroxine 
concentration in the fish fed the soybean i ena S 

leas than 0.01) higher at 7°C than ot 19°C There was no 
difference between the two groups of fish given the tallow fat diet. 
Epithelial cell its were largest in groups with the highest plasma 
thyroxine levels. Epithelial ce height in the two groups at 19°C 
Sete ae het Ss Sat gene et 7°C, the cell height was 
Si tly greater than in ei ups at 19°C (P less than 
0. rir cieencdtte WC alee at diet with both groups of 
7°C acclimated fish and comparison of the two groups on the 
soybean oil diet: P less than 0.05 for comparisons of the 19°C, 
held at 7°C and given the tallow fat 


50036 Compilation of temperature data. Coutant, C.C. 
(Oak Me National Lab., TN). J. 


a 12h light: 12 


ily. 
over the light p! suas 
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h dark photoperiod, nor did the limitation of light entering the 
aquaria significantly affect plasma thyroxine values. 


and 
Ph game ae mortality rates yield 
Salmo gairdneri. eS K.E.F.; Kleiner, C.F.; 
(Environmental section, Ageacy, Duluth). i 
Fish. Res. Board Can.; 34: No. 5, 639.648(May 1 

Specific growth and mortality rates of juvenile rainbow trout 
(Salmo gairdneri) were determined for 50 days at seven constant 
temperatures between 8 and 22°C and six diel temperature fluctu- 
ations (sine curve of amplitude +-3.8°C about mean temperatures 
from 12 to 22°C). For constant temperature treatments the maximum 
specific growth rate of trout fed excess rations was 5.12 percent/day 
at 17.2°C. An average specific mortality rate of 0.35 percent/day 
was observed at the optimum temperature and lower. At tempera- 
tures in excess of the growth optimum, mortality rates were signifi- 
cantly higher during the first 20 days of this experiment than the last 
30 days. The highest constant temperature at which specific growth 
and mortality rates became equal (initial biomass remained constant 
over 40 days) was 23°C. The upper incipient lethal temperature was 
25.6°C for trout acclimated to 16°C. A yield model was developed 
to describe the effects of temperature on the living biomass over 
time and to facilitate comparison of treatment responses. When yield 
was plotted against mean temperature, the curve of response to 
fluctuating temperatures was shifted horizontally an average of 
1.5°C towards colder temperatures than the curve of response to 
constant temperature treatments. This response pattern to fluctuating 
treatments indicates that rainbow trout do not respond to mean 
temperature, but they acclimate to some value between the mean and 
maximum daily temperatures. These data are discussed in relation to 
establishment of criteria for summer maximum temperatures for fish. 
50041 Effect of temperature and feeding rate on the liver-somatic 
index of the largemouth bass, Micropterus salmoides. Hei * C.; 
Crawford, S.D. (Southern Illinois Univ., Carbondale). J. Res. 
Board Can.; 34: No. 5, 633-638(May 1977). 

At a controlled food intake level after 14 days at a given 
feeding regime, the liver-somatic index (liver weight as a tee 
of body weight) of largemouth bass, Micropterus salmoides, w: 
positively correlated with daily food intake. At temperatures of 20.0 0 
and 28.0°C there was no overlap in the ranges of the liver-somatic 
index of bass fed 0, 2, and 4 percent of their body weight in live 
green sunfish (Lepomis cyanellus) per day. Within a given feeding 
regime, increased temperature lowered the liver-somatic index. 
50042 Laboratory methods for determining temperature prefer- 
ence. McCauley, R.W. (Wilfrid Laurier Univ., Waterloo, Ont.). J. 
Fish. Res. Board Can.; 34: No. 5, 749-752(May 1977). 

Different types of temperature-gradient devices used in the 
laboratory to determine temperatuze preferences of fish are classified 
and reviewed. The type of device used seems to have less effect on 
experimental results than do other variables such as age, size, season, 
physiological state, or social interactions. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 47574, 49835 


50043 Effects of acid mine wastes on aquatic ecosystems. Par- 
sons, J.D. (Southern Illinois Univ., Carbondale). Water, Air, Soil 
Pollut.; 7: No. 3, 333-354(Mar 1977). 

The Cedar Creek Basin (39th N parallel 92nd W meridian) 
was studied for the period June 1952 through August 1954 to 
observe the effects of both continuous and periodic acid effluent 
flows on aquatic communities. The acid strip-mine effluent contained 
ferric and ferrous Fe Cu, Pb, Zn, Al, Mg, titratable acid, and 
elevated H ion concentration, and was toxic to many of the aquatic 
organisms. In the areas of Cedar Creek, subjected to continuous acid 
flow, planktonic and benthic species had become adapted to the 
severe conditions and varied in abundance and diversity. No fishes 
were observed in the continuous acid effluents area. Downstream, 
where periodic mineral acid conditions changed drastically during 
an excessive effluent flow, planktonic and benthic communities had 
high diversity but low density. The populations of fishes were 
variable in this stream reach. The chemical basis of water quality 
ee es 8 ee eS 
the aquatic communities. Physical, chemical and biological condi- 
tions of acid lakes formed by surface were reviewed. In 
addition to apparent physical and chemical di in lakes, due 

ee Sane Snenenne Sie to Cements ealee <f Te, 
ee en Cees we reviewed. It 
that degradation of such lakes can be reversed. 
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CELLS 


50044 (CONF-770559—1 He, Sister chromatid exchange: the most 
sensitive mammalian system for determining the effects of mutagenic 
Wolff, S. (California Univ., San Francisco (USA). Lab. 
of Radiobiology). 1977. Contract EY-76-C-03-1012. 40p. Dep. NTIS, 
PC A03/MF AOl1. 

From Expert conference; Oslo, Norway (11 May 1977). 

The induction of sister chromatid exchanges in cultured cells 
by mutagenic carcinogens provides a sensitive cytogenetic test for 
the observations of the ef effects of these compounds on DNA. The 
induction of sister chromatid exchanges (SCEs), occurs at very low 
concentrations, far lower than those at which effects can be noticed 
in mammalian systems with more ordinary mutagenic and cytologi- 
cal tests. The SCE tests have the advantage of being very =) or 
instance, CHO cells can be seeded into flasks on one day, treated on 
the next, and fixed 24 hours later. The cells can be quickly stained 
and scored. Since such a large number of SCEs is induced 
chromosome, statistically significant results can be obtained w 
only 20 cells are scored, as contrasted to the tedious lengthy scoring 
required to observe significant differences with ordinary chromo- 
some aberrations. 


50045 Effect of on mitochondrial structure and func- 
tion. ne H.M. (Veterans Administration Hospital, Martinez, 
CA); Lee, Packer, L. J. Supramol. Struct.; 3: 275-283(1975). 
Rat liver mitochondria were treated with ethylacetimidate 
and methylbutyrimidate, monofunctional imidates, and with 
dimethylsuberimidate, a bifunctional imidate, and the effects on 
structure and function studied. Mitochondria treated with 5 mM 
dimethylsuberimidate or greater did not respond osmotically when 
placed in deionized water. Sodium dodecylsulfate-polyacrylamide 
gel electrophoresis revealed that at concentrations <5 mM 
dimethylsuberimidate nearly all mitochondrial polypeptides failed to 
enter 6% —_ indicating crosslinking of both membrane and soluble 
tensive —— by “ “a and methylbu- 
had ascorbate- 
on a AE tee) while a. inhibition re- 
sulted from dimethylsuberimidate treatment. The possible involve- 
ment of molecular motion in electron transport is discussed. 


50046 Sisene extiane caste Soe Gio cialy 66 eleiun 50a ee 
toxicity and vitamin E action. Diplock, A.T.; Giasuddin, A.S.M. 
(London Univ.). pp 423-428 of In Trace substances in environmental 
health. X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 
(Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

A system is described, using mouse fibroblast cells in culture, 
for studying the action of vitamin E and selenium and the toxicity of 
Se. Foetal calf serum (FCS) is a necessary of culture media for 
cells in vitro. FCS is deficient in vitamin E and media containing 
FCS have been employed to study deprivation of fibroblasts of 
tocopherol. Using a rat bioassay technique we found that FCS 
contains only aj ey 0.2 wg Se/ml and that, when included 
in media at 2.5%, FCS provides only 6 ng of biologically available 
Se in 1.5 ml of medium used for each culture. Cells grew slowly in 
this medium and the growth rate was increased by the addition of 
aa 75 pg of vatrecncth ah. r dish, and by the inehaiee of 0.1 nmol Se 

ish (as NazSeOs). The addition of 0.5 nmol Se per dish showed 
a vaudine stimulation of growth than 0.1 nmol Se per dish, and 10.0 
nmol per dish was inhibitory. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 47254, 49800 


PLANTS 
REFER ALSO TO CITATION(S) 49739, 49753, 49803, 49987 


50047 (ORNL-tr—4095) Contents of oxygen in soil water and 
carbon dioxide in soil air in forest bogs of the central Ukrainian 
Polesie [forest area]. Polyakova, O.Yu. Translated by S.D. Blalock 
Jr. from Visn. Sil'skogospodar. Nauki; 6: 63-66(1970). 4p. Dep. NTIS, 
PC A02/MF AOl. 

The exchange of air in the ground and the regime of the 
oxygen supply of plants are of great importance in the life and 
devel t of forest areas, since the activity of root systems 
Somibte considerable extent on the conditions of oxygen sypply. 
Results are reported from studies on the effect of the oxygen content 
of the soil water and that of carbon dioxide of the air on the 
~_—_ a cael stands during drainage operations at the Polesie 

forest station. The experiment was carried out 
caerdeu conditions or humid growth of pines at both fairly infertile and 
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fairly fertile sites in drained and undrained areas. The latter were 
used as controls. 


pan oe (PB—265452) Effect of air pollution on (Pinus strobus I.) 
and genetic resistance: a literature 


review. Final report. Gerhold, 
H.D. (Pennsylvania State _- University Park (USA)). Jan 1977. 
53p. NTIS, PC A04/MF Ai 
Effects of the main phytotoxic gases that j jure eastern white 
pine (Pinus strobus L.) and the possibilities of resistant trees 
are discussed in a comprehensive literature review. main pur- 
pose of the report is to summarize knowledge which may be used in 
providing protection to a valuable species. Implicitly related topics 
are reviewed briefly, including sorption and emission of gases by 
plants, air quality standards, bioindicators for monitoring air quality, 
and silvicultural measures for y abated trees me injuries. 


RAK inh . A: Sander, © asd Soa ihe. roe nny hy U Pullman 
einho! niv., 


CONF 6. Contract EY-76-C-06- 
rie 7 INF-7 son) De NTS, PC PC pre tata ang 
rom 3. international 


a tore Republic of R Germany) 73 Tul 1976). 1976). 

per reports results of experiments to test two 
tes reletod Co tenet emommeni cates ead tp diiapatan tate 
this mutagen on barley chromosomes. It also briefly describes results 
from a concurrent investigation of the effect of azide on bacteria 
DNA in vitro and in vivo. The latter are included since they 
helping to provide a basic un of the action of azide 
the nature of mutations it induces in barley. 


presence G.L.; 
Lafayette, IN). Soil Sci. Soc. Am. Ft 
While chelates have been shown 


in their absorption, hence, relative flux of Ca vs. Sr could be used to 
evaluate uptake mechanisms. The chelates used were: EDTA 
ethyl tetraacetic acid), DTPA 
(diethylenetriaminepentaacetic acid), and HEDTA 





(hydroxyethylenediaminetriacetic acid). Flux into corn (Zea mays 
L.) roots was determined by "Double labeling and c! 


deple- 
tion from solution with time. Double of Ca and Sr with 
“Ca and ®Sr was used. Ligand concentrations were measured using 
Cd titration, '*C-labeling, and UV-absorption measurements of Cue Cu- 
ligand complexes. Calcium and Sr were removed from solution more 
rapidly than the chelate. Only 11 to 16 percent of the chelating 
ligand was absorbed over a 5-day period whereas 90 percent or more 
of an h of Ca and Sr was absorbed. The Ca/Sr ratio of uptake 
indicated that some of the Ca and Sr was absorbed directly from the 
chelate. However, where Ca”* was maintained by continual addi- 
tion, chelated Ca appeared relatively unavailable to the plant. 


50051 Iron transport in a Lake Tahoe tributary and its potential 
influence upon phytoplankton Elder, J.F. (Univ. of California, 
Richmond, CA); Osborn, K.E.; Goldman, C.R. Water Res.; 10: No. 
9, 783-787(1976). 
Water from Ward Creek, a tributary of Lake Tahoe, Califor- 
nia-Nevada, was analyzed for iron content from October 1972 to 
April 1974. Two analytical techniques were used: a bathophenanth- 
~~ colorimetric method which produced total iron data, and x- 
ray fluorescence which permitted separate determinations of dis- 
solved and articulate iron. Iron concentrations show marked season- 
al variability. The total iron transport during a one-year period in 
1972-73 was approximately 6000 kg, or 0.2% of the total iron 
content of Lake Tahoe. Most iron in stream water of the Lake 
Tahoe basin results from erosion, producing a high predominance of 
particulate forms. Because of the possibility of various breakdown 
— this iron is potentially stimulatory to algal growth in 
the lake 


50052 Heavy metal tolerance and metal accumulation 

tonic algae. Mierle, G.; Stokes, P.M. (Univ. of Toronto). 
of In Trace substances in environmental health. X. Hemphi 
(ed.). Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

The uptake of copper by 2 species of Scenedesmus was 
resolved into 2 parts: a fast component that was insensitive to the 
calcium concentration but sensitive to pH, and a slow component 
tit wes very soutitive to thee qeenanee.09 Sstvase ee Sosa aaaae 
The former was interpreted as binding to the cell wall and the 
is uemaport conus See poommtenaen io comes OF aa 
species, the metal tolerant Scenedesmus did not accumulate Cu 
across the cell membrane during a 2-hr exposure to 0.1 ppm Cu 


pitta 
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under a variety of conditions. Copper that was transported into the 
cell of the non-tolerant species was bound, probably by sulfhydryl 
i ecological implications of the results are briefly dis- 

and a simple model to explain the difference in response of 
the 2 species to Cu treated growth cultures is proposed. 


F.W.; Cunningham, L.M.; Hutchinson, T.C. 

3 . pp 145-166 of In Trace substances in environ- 

men . X. Hemphill, D.D. (ed.). Columbia, MO; Univ. of 
Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

The time-course of Cd-mediated dry weight suppression over 
a 21 day treatment period was investigated for a range of substrate 
Cd concentrations. extent of the ae yield inhibition and 
Cd bioaccumulation were distinctly di it for roots, stems and 
leaves after 21 days’ treatment. Comparative dose-response curves 

that leaves were conspicuously more sensitive to accumu- 
lated Cd than either stems or roots, but in each organ the overall 
accumulation process was independent of treatment. Chemical frac- 
tionation studies indicated that most of the total leaf Cd in control 
plants was solubilized by PAW (phenol : acetic acid : water) and was 
associated with trifoliate, as opposed to primary, leaves. With in- 
creasing Cd treatment, the physical distribution of Cd rather than its 
chemical (solubility) characteristics was progressively altered. These 
findings, along with an evaluation of other available data for Cd and 
Zn in plant tissues, are discussed in terms of possible mechanisms of 
Cd toxicity in soybean. 


50054 Effects of chlorine and chloramine on uptake of inorganic 
nitrogen by phytoplankton. Toeiz, D.; Varga, L.; Pierce, M. (Oklaho- 
ma State Univ., Stillwater). Water Res.; 11: No. 3, 253-258(1977). 

Chlorine (Ch) and chloramine had a debilitating effect on the 


respective controls. Small quantities of Cl or chloramine 
may destroy or inactivate enzymes in the cell membrane that are 
responsible for uptake of nitrate. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 49800, 49801 


of cadmium by Mytilus edulis. George, S.G.; Coombs, T.L. (Inst. of 
ae ° _ , Aberdeen, Scotland). Mar. Biol.; 39: No. 3, 
uptake, storage and excretion of cadmium by the 

common mussel Mytilus edulis (L.) has been studied at sub-lethal 
i ing the radioactive iso’ /sup 115m/Cd as a 

i at low concentrations 


water 
0.7 4g Cd/ml sea water. A decrease occurs at higher concentrations 
i ti ee ane wae Segnally. PEAS came 
e of the cadmium with either EDTA, humic and alginic 
acids or pectin doubles both the rate of accumulation and the final 
concentrations (order: kidney much greater than viscera - 
uch greater than mantle greater than muscle) and 
period, suggesting that ionic cadmium must first be 
before uptake can occur. A mechanism for this effect, 
ich may involve thionein, i described. The rate of excretion of 


stream marginal- 
Tomkiewicz, S.M. Jr.; 
Univ., University Park). Water 
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biomass from 6.5 g/m? to 2.2 g/m? At the two stations further 
downstream, the diversity index remained relatively constant and the 
biomass leveled off at about 1.2 g/m*. The number of taxa declined 
steadily from 30 at the control station to 13 at the lowest site. 

ulations of Coleoptera, Ephemeroptera and Trichoptera showed 
little or no recov as the acid pollution ameliorated slightly. 
Representatives of the orders Diptera and Plecoptera ( ly 
Nemoura) showed a decided recovery and increase in numbers near 
pH 5.0. If fish were able to survive in acid mine polluted waters of 
pH’s between 4.5 and 5.0 they should find sufficient insect food for 
maintenance of a limited population. 


50057 Effects of inorganic complexing on the toxicity of 

to Daphnia magna. Andrew, R.W.; Biesinger, K.E.; Glass, G.E. 
(Environmental Protection Agency, Duluth). Water Res.; 11: No. 3, 
309-315(1977). 

Effects of carbonate-bicarbonate, orthophosphate, and pyro- 
phosphate on the toxicity of copper (II) to a magna were 
studied at constant pH and total hardness. Mortality rates and 
reciprocal survival times were directly correlated with cupric 
(Cu*) and copper hydroxy (Cu(OH)n) ion activities as determined 
by equilibrium porte orm ms. Toxicity was negatively related to ac- 
tivities of soluble copper carbonate (CuCOs) and other complexes, 
and was found to be independent of dissolved copper or total copper 
concentrations. 


VERTEBRATES 


REFER ALSO TO CITATION(S) 47254, 49734, 49738, 49942, 
49943, 49944 


50058 (ORNL-tr—4353) Study of the toxic effect of zinc on one- 
summer old carp. Part I. Lethal concentrations. Tishinova, V. Trans- 
lated by S.D. Blalock Jr. from God. Sofii. Univ., Biol. Fak.; 67: No. 1, 
107-110(1975). 3p. Dep. NTIS, PC A02/MF AO1. 

Results are reported from a laboratory study that show that 
One-summer old carp can withstand rice, enema large concentra- 
tions of zinc. The statement found in the literature, that 15 isa 
fatal dose for all fish, was not confirmed. It is difficult to j the 
cause of this difference, since the data in the literature do not always 
provide the duration of the test, the conditions under which it was 
conducted, the ae gery oe condition of the fish, their age, etc. It is 
a well-known fact that these factors bear on the effect of a toxic 
agent. 


50059 Investigations on the influence of NO2 and SO, as well as 
a combination of the two gases on the production of precipitating 
antibodies in guinea pigs. Antweiler, K.; Kompch, K.H.; Brockhaus, 
A. Zentralbl. Bakteriol., Parasitenkd., Infektionskr. Hyg., Abt. 1. Orig., 
Reihe B; 160: No. 3, 212-224(1975). (In German). 

The influence of nitrogen dioxide and sulfur dioxide, or a 
combination of the two, on the production pf precipitating anti- 
bodies was studied in guinea pigs. The gas concentration was 10 mg/ 
cu m. Continuous exposure began 3 days before sensitization and 
lasted up to the testing date. Sensitization was done subcutaneously 
and intramuscularly with fresh chicken albumen plus complete 
Freund's adjuvant. Production of pone antibodies was tested 
by the double diffusion method of Ouchterlony. Total protein con- 
tent was measured and an immunoelectrophoretic separation of the 
protein fractions was performed with polyvalent anti-guinea pi 
serum. The statistical evaluation of the results yielded no capest tr 
an interaction of NO. and SO:, or their combination, in the concen- 
tration used on the formation of precipitating bodies. 


50060 Skin tumor initiating ability of benzo(a)pyrene 4,5- 7,8- 
and 7,8-diol-9,10-epoxides and 7,8-diol.  ~ T.J. (Oak Ridge Na- 
tional Lab., TN); Viaje, A.; Berry, D.L.; Bracken, W. Cancer Lett. 
(Amsterdam); 2: 115-122(1976). 

The skin tumor initiating abilities of both K-region and non- 
K-region epoxides of benzo(a)pyrene(BP) were determined in mice 
yh two-stage system of tumorigenesis. BP-4, xide and BP- 
7,8-dihydrodiol-9, 1 xide (anti) were found to weak tumor 
initiators whereas BP-7, xide had about a third of the activity as 
the parent hydrocarbon, BP. However, the 7,8-dihydrodiol of BP 
was found to be approximately as potent as BP suggesting that it 
may be a proximate carcinogen. 


50061 Further studies on the regulation of cultured rabbit endo- 
metrial cells by diethyistilbestrol and progesterone. Gerschenson, 
L.E.; Berliner, J.A. (Univ. of California, Los Angeles). J. Steroid 
Biochem.; 7: 159-165(1976). 
OO a J ae. pe bb nn epee 

number o -rep ; progester- 
one had an opposite effect. However, both hormones induced a 
significant increase in the i ion of labeled uridine and amin- 
oacids into TCA ipitates. hormonal effects were rapidly 
reversed upon removal of the hormones from the culture medium 
and were also inhibited by actinomycin D and cycloheximide. Hy- 
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drocortisone did not change the effect produced by diethylstibestrol 
on DNA replication but inhibited the progesterone action. Dibutyril 
3’,5’-cyclic AMP did not alter the effect of the same hormones on 
DNA replication. However it was surprisingly found to inhibit the 
hormonal effects on the incorporation of labeled uridine and amino 
acids. Neither sex hormone altered the specific activity of alkaline, 
acid phosphatase, or lactic dehydrogenase, or the uptake of 3-O- 
methyl-D-glucose or a-aminoisobutyric acid. It is suggested on the 
basis of our findi that progesterone induces these endometrial 
epithelial cells to differentiate in vitro into non-dividing, secretory 
cells and that there is no need for hyperemic and/or cell membrane 
transport changes for the expression of these estrogenic effects. 


50062 Effect of arsenic on embrional development of rainbow 
trout (Salmo gairdneri, Rich.). Dabrowski, K.R. (Inst. of Ichthyobio- 
logy and Fisheries, Olsztyn-Kortowo, Poland). Water Res.; 10: No. 
9, 793-796( 1976). 

Studies were made on the toxic effect and accumulation of 
arsenic in developing ¢ of rainbow trout. Fertile e were 
incubated at 6-7°C in sodium arsenate or arsenic trioxide solution at 
concentrations of 0.05-50.0 ppm As. The effect of arsenic on the 
survival of embryos and on the accumulation of the element in eggs 
were found to be related to the arsenic concentration and to the 
arsenic compound used (value of As-ion). 


50063 Comparisons of carcinogenicities of nickel compounds in 
rats, Sunderman, F.W. Jr.; Maenza, R.M. (Univ. of Connecticut, 
Farmington). Res. Commun. Chem. Pathol. Pharmacol; 14: No. 2, 
319-330(Jun 1976). 

is study demonstrates marked differences in the incidences 
of sarcomas in Fischer rats within 2 years after a single im injection 
of 4 insoluble nickel-containing powders amorphous nickel monosul- 
fide (NiS), nickel subsulfide (aNisS2), ially converted nickel-iron 
sulfide matte, and metallic nickel. The powders (<2 ym median 
particle diameters) were administered in penicillin suspension, and 
each powder was tested at 2 dosages. Whereas aNisS: was highly 
carcinogenic, amorphous NiS did not induce any tumors. The car- 
cinogenic Pye of partially converted nickel-iron sulfide matte 
was less @NisS, but greater than Ni powder. No sarcomas 
occurred at the injection site in two groups of control rats that 
received im injections of penicillin or Fe powder. The observed 
differences in carcinogenic potencies of aNisS: and amorphous NiS 
may provide an experimental approach to elucidate the molecular 
mechanisms of nickel carcinogenesis. 


50064 Oxygen consumption by sticklebacks (Gasterosteus aculea- 
tus L.) exposed to zinc. Brafield, A.E.; Matthiessen, P. (London 
Univ.). J. Fish Biol.; 9: No. 4, 359-370(Oct 1976). 

The rate of oxygen consumption by sticklebacks has been 
studied by long-term continuous-flow respirometry. Exposure to 1 
ppM zinc in calcium-free water causes wide variations in individual 
responses, but oxygen uptake tends to rise and then become extreme- 
ly erratic, before declining as death approaches. Behavioural abnor- 
malities such as increased ventilation rate, loss of balance, and long 
periods of inactivity alternating with spasmodic swimming also 
occur. Exposure to 6.5 ppM zinc in high-calcium water generally 
causes a rise in oxygen consumption, followed by fluctuations in the 
rate of uptake, but no behavioural abnormalities occur and deaths 
are rare even after exposure for 400 h. If restored to zinc-free water 
after 40 h exposure to zinc, recovery is generally complete, although 
fluctuating rates of oxygen uptake persist. These results are discussed 
in relation to previous work on the effects of heavy metals on fish 
respiration. 

50065 Site-specific evaluation of power plant chlorination. Mat- 
tice, J.S.; Zittel, H-E. (Oak =. National Lab., TN). J. Water 
Pollut. Control Fed.; 48: No. 10, 2284-2308(Oct 1976). 

The literature on chlorine toxicity to aquatic organisms is 
critically reviewed regarding methodology. Extant toxicity data for 
marine and freshwater organisms are s i using log concen- 
tration versus log time plots of median tolerance (50 percent) levels. 
Acute and chronic toxicity thresholds are — by enclosing 
these data points and then shifting the resultant lines. The chronic 
toxicity threshold for fresh water is 0.0015 mg/1, while that for salt 
water is 0.02 mg/I. A site-specific procedure for evaluating chlorina- 
tion schemes at a power plant is proposed based on comparison of 
dose-times expected in its discharge plume with the above toxicity 
thresholds. Dose-times higher than the threshold are considered to 
= mortality while those below it are not toxic. An analysis of a 

ypothetical marine-based power plant is presented. 


50066 Environmental geochemistry of agricultural soils in Mis- 

souri and its association with swine birth defects. Selby, L.A.; Tidball, 

R.R. (Geological Survey, Denver). PP 63-70 of In Trace substances 

in environmental health. X. Hemphill, D.D. (ed.). Columbia, MO; 

Univ. of Missouri (Dec 1976). : 
From 10. annual conference on trace substances in environ- 

Ey ee Columbia, Missouri, United States of America (USA) 

un , 
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See CONF-760632—. : 

During 1968-72 a statewide geochemical census was conduct- 
ed in Missouri. The study of soils in this census included the analysis 
and interpretation of agricultural soil from Missouri's 114 counties. 
Some 1140 soil samples were analyzed for more than 30 trace 
elements in this study. In a concurrent statewide study of swine birth 
defects, semiannually for 3 years, mailed questionnaire data were 
collected on the number and type of defects, bad size and o 
ic location of each farm from some 40,000 producers. Because of an 
a priori hypothesis that swine birth defects could be associated with 
environmental conditions, a com ive study was i to 
evaluate distribution of elements in agricultural soil with geo- 
graphic distribution of swine birth defects. Bivariate correlation 
ani _ and stepwise multiple regression were used in this compara- 
tive study. 


50067 Association of Delta-aminolaevulinic acid with the neuro- 
logical and behavioural effects of lead exposure. Moore, M.R.; Mer- 
edith, P.A. (Univ. of Glasgow). pp 363-371 of In Trace substances in 
environmental health. X. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

Delta-aminolaevulinic acid (ALA), an endogenously synthe- 
sized amine with pharmacological activity, is shown to be taken 
by various tissues, including the brain in rats after injection. 
curvilinear relationship is shown between blood and brain concen- 
trations of ALA. In rats and in gerbils, ALA is shown to have 
behavioural effects similar to those produced by lead. The elevations 
of systemic ALA in humans subsequent to Pb exposure are a 
function of elevations of ALA synthetase activity and depression of 
ALA dehydratase activity within the haem biosynthetic pathway. 
The results suggest that overproduction of ALA in Pb exposure may 
be an important intermediate factor in the development of the 
neurological and behavioral effects of Pb. 


50068 Chronic toxicity in methylmercury in the adult cat. Char- 
bonneau, S.M. (Health and Welfare Canada, Ottawa); Munro, I.C.; 
Nera, E.A.; Armstrong, F.A.J. pp 435-439 of In Trace substances in 
environmental health. X. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

To assess the effects of long-term consumption of fish con- 
taining methylmercury, dosages of 3, 8.4, 20, 46, 74 and 176 ug Hg/ 
kg/day were fed for 39 months to groups of adult cats, as 
methylmercuric chloride or as MeHg-contaminated fish. The groups 
SS and 74 pg Hg/kg/day developed advanced, clinical 
signs of MeHg toxicity after 16 and 62 weeks, respectively, at which 
time they were sacrificed. The groups recei 4 ‘day 
developed a minimal, non-progressive neurological deficit after 60 
weeks of treatment. No egy ae oe Amy - bed Tig levels in _ 

ups receiving 20, 8.4 or 3 ug Hg/kg/day. levels in 

F ioner dose groups plateaued after 40 weeks. There were no 
differences in toxicity between MeHg administered either as pure 
methylmercuric chloride or as MeHg-contaminated fish. wpe of 
tissues indicated an increased biotransformation with time of MeHg 
to inorganic Hg which was most pronounced in the liver and 
kidneys. Pathological changes, observed in the groups receiving 176, 
74 and 46 pg H day were limited to the central nervous system 
and consisted of neuronal degeneration with replacement by reactive 
and fibrillary gliosis. 


50069 Limiting conditions for the induction of hypertension in 
rats by cadmium. Perry, H.M. Jr.; Erlanger, M.W.; Perry, E.F. 
(Washington Univ. School of Medicine, St. Louis). pp 459-467 of In 
Trace substances in environmental health. X. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (Dec 1976). : 
From 10. annual erence on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun ay 
See CONF-760632—. 
Beginning in 1962, Schroeder repeatedly observed that feed- 


ing rats 5 ppM cadmium in drinking water induced h 

without poses obvious toxic effects. During the last 5 years, 
statistically significant increases in systolic pressure, averaging 15-20 
mm Hg, were observed in our laboratory for each of 8 groups of 
female Long-Evans rats, a total of 175 animals, which received 5 
ppM Cd according to Schroeder’s standard techniques. Having 
demonstrated that chronic Cd feeding can induce i 
under one well-defined set of conditions, we have begun to vary the 
conditions as follows. yn has occurred when 1-25 ppM 
Cd have been added to drinking water, with large doses having an 


early but transient effect and small doses — a dela’ but 
apparently permanent effect. Mercuric ion, 5 and 10 ppM, has a 
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pressor effect comparable to that of Cd. Selenium, at half the 
concentration of Cd, can block the induction of hypertension by Cd; 
Zn can also block Cd induced hypertension, but a 10-fold excess is 
required. Cadmium can induce hypertension in male Long-Evans 
rats and in female Sprague-Dawley rats; this hypertension is compa- 
rable to that seen in the female Long-Evans rats we routinely use, 
oe that the effect is neither sex nor strain related. The results 
presented here involve smaller amounts of ingested Cd than have 

reviously been tested. Our results to date indicate that 0.1, 0.25, and 

.5 ppM Cd produce the same degree of hypertension as the 1 ppM 
Cd we have previously tested, or as Schroeder’s standard 5 ppM Cd. 


50070 Copper and copper enzymes in induced liver necrosis: a 
model of disease progression. Flynn, A.; Pories, W.J. (Case Western 
Reserve Univ. School of Medicine, Cleveland). pp 469-474 of In 
Trace substances in environmental health. X. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun 1976). 
See SoNF-760632—. 


Copper and Cu enzymes changed dramatically with single 
and multiple necrosis-inducing doses of acetaminophen. Studies on 
132 Sprague-Dawley male rats, 200-250 g, related c es in plasma 
Cu, ceruloplasmin, liver Cu and liver cytochrome oxidase activity to 
the progress of liver involvement. Animals received either a 7 
IP injection of 500 mg/kg acetaminophen or 3 daily injections of 
mg/kg acetaminophen. Single injected groups were sampled 1, 2, 4 
and 8 days after drugging and multiply injected groups were sam- 
pled 2 days after the last injection. Sharp increases in plasma Cu, 
which were not directly correlatable to increased ceruloplasmin 
production, were measured in both the singly and multiply treated 
groups. It is suggested that the unparalleled increase in plasma Cu 
may be related to the destruction of the mechanism of synthesis of 
this liver produced protein. Liver Cu concentrations remained rela- 
tively constant although liver weight decreased significantly with 
acetaminophen treatment. Liver cytochrome oxidase activity de- 
creased significantly in the multiply treated animals, eee ger. 
haps a defect in synthesis similar to ceruloplasmin. Plasma Zn effects 
of acetaminophen were the opposite of those noted for Cu. In the 
singly injected groups a significant decrease in plasma 7n was 
delayed until the eighth day after injection, ey a different 
mechanism of involvement and lack of relationship of Zn decreases 
with Cu increases. Liver Zn and Cu values were maintained at 
control levels. 


50071 Behavioral, developmental and general toxicologic effects 
of cerium in the mouse. D'Agostino, R.; Olson, F.C.; Stineman, C.H.; 
Massaro, E.J.; Lown, B.A.; Morganti, J.B. (State Univ. Coll., Buffa- 
lo). pp 475-480 of In Trace substances in environmental health. X. 
Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

Cerium (citrate complex) was administered subcutaneously at 
the LD; level to pregnant Swiss Webster mice on days 7 or 12 of 
gestation and to dams 2 days post partum. Cerium does not cross the 
placenta and only trace amounts were detected in offspring 1 day 
post partum. Small amounts Ce were transferred to neonates (appar- 
ently through the milk) following administration to dams 2 days post 
partum. Behavioral analyses revealed that maternally administered 
Ce at all time intervals investigated resulted in decreased offspring 
activity (most pronounced for administration during the neonatal 
period). Adult Swiss Webster mice received Ce (citrate) at the LDs 
or LDss level via the i.g. or s.c. route. Significantly depressed scores 
for ambulations and rearings in the open-field were observed princi- 

ly for the s.c. route at 4 hr and 1 day post administration. 
ignificant negative correlations were found between behavior and 
Ce levels in the brain, lung, liver and kidneys. 


50072 Environmental interaction of lead and cadmium on repro- 
duction and metabolism of male rats. Der, R.; Fahim, Z.; Yousef, M.; 
Fahim, M. pp 505-517 of In Trace substances in environmental 
(ee iors) emphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

To study the environmental interaction of lead and cadmium 
on reproduction and metabolism, 70 male Sprague-Dawley rats were 
divided equally into 7 groups. Groups | and 2 served as controls, 3 
and 4 were injected daily with 50 and 250 wg of Pb, respectively, 5 
and 6 with 50 and 250 yg of Cd, respectively, and group 7 with 25 
pg of both Pb and Cd. After 70 days of injections rats were 
sacrificed. In group 6 Cd injection caused enlargement of adrenal 
gland, liver, kidney and spleen but retarded gro’ and reduction in 
size of prostate, testes, epididymis and hepatic enzyme activity. 
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Groups 4 and 6 had the highest and most significant mineral concen- 
tration in blood and liver. Testes histology of group 7 showed an 
absence of spermatogenesis in some seminiferous tubules, indicating 
that low levels of Pb and Cd together have a synergistic effect more 
damaging to rat testes than higher levels of Pb or CD alone. This 
study suggests that blood mineral levels should be used with other 
more sensitive clinical tests to assess the toxicity picture in humans. 


50073 Transfer to fish of petroleum paraffins and organic sulfur 
compounds, Ogata, M. (Okayama Univ., Japan); Miyake, Y.; Kira, S.; 
Matsunaga, K.; Imanaka, M. Water Res.; 11: No. 4, 333-338(1977). 

Eels were maintained in a controlled laboratory environment 
in water with suspensions of crude oil. Gas chromatography of the 
eel flesh revealed the presence of paraffins and organic com- 
pounds whose concentration increased with rearing time. 


50074 Nitrogen as health hazard. Magee, P.N. (Ti ee Univ. 
School of Medicine, Philadelphia). Ambio; 6: No. 2-3, 123-125(1977). 

Possible ways in which disturbances of the nitrogen cycle 
might result in deleterious effects on human and animal life are 
discussed, including the hazardous properties of oxides of nitrogen, 
NO/sub x/, nitrate and nitrite, and certain N-nitroso compounds that 
may be found in the environment. The main biological actions of 
NO/sub x/ are caused by NO: which is a powerful respiratory 
irritant. Nitrates have relatively low toxicity but nitrites can cause 
methemoglobinemia, particularly in infants, which may be fatal. 
Nitrosamines occur in the environment in very low concentrations in 
certain foods, in tobacco smoke, and in the atmosphere in some 
ose, SRS agie Senet cep ee te ee 
reaction of endogenous amines with nitrites, part of the latter being 
derived from saliva. Although nitrosamines are established as power- 
ful carcinogens in animals their possible role in human cancer is 
unknown and requires further study. 


50075 Copper as an initiating factor of vibriosis (Vibrio anguil- 
larum) in eel (Anguilla anguilla). Rodsaether, M.; Olafsen, J.; Raa, J.; 
Myhre, K..; Steen, J.B. (Univ. of Tromsoe, Norway). J. Fish Biol.; 10: 
No. 1, Eck tan 1977). 

Eels (Anguilla page which were exposed to copper-con- 
taminated fresh water (30 to 60 yg Cu/I) died with signs of vibriosis 
(Vibrio i ). Eels kept in non-contaminated fresh water 
(less than 6 pg Cu/1) remained healthy. V. anguillarum was shown 
to be present in the eels with symptoms of vibriosis. We suggest V. 
peta) cr is a common inhabitant of eels and copper can change a 
commensal association between fish and bacterium to one of patho- 
genicity. 

50076 Acid precipitation and reproductive success of Ambystoma 
salamanders. Pough, F.H.; Wilson, R.E. (Cornell Univ., Ithaca, NY). 
Water, Air, Soil Pollut.; 7: No. 3, 307-316(Mar 1977). 

The two species of mole salamander that occur in the Ithaca, 
New York, region (Ambystoma maculatum and A. jeffersonianum) 
creed in temporary ponds that are formed by accumulation of melted 
snow and spring rains. Water in many of these pools during the 

reeding season is acid; pH values as low as 3.5 have been measured. 
In laboratory experiments A. maculatum tolerated pHs from 6 to 10 
and had greatest hatching success at pH 7 to 9. Ambystoma jeffer- 
sonianum tolerated pH 4 to 8 and was most successful at pH 5 to 6. 
Mortality rose abruptly beyond the tolerance limits. The pH opti- 
mum shi upward with increasing temperature for A. jefferson- 
ianum and downward for A. maculatum. Judging from our laborato- 
ry studies, the acidity measured in breeding ponds should cause 
mortality in A. maculatum and permit normal development in A. 
jeffersonianum. In a 4 yr study of a large, acidic vernal pond, 938 
adult A. maculatum produced 486 metamorphosed juveniles (0.52 
juvenile/adult), while 686 adult A. jeffersonianum produced 2157 
juveniles (3.14 juveniles/adult). Because the effects of acid precipita- 
tion on the salamanders’ breeding ponds are cumulative from year to 
yout, profound changes in the salamander populations can be antici- 
pated. 


isheries and Marine Service, Winnipeg, Manitoba). Water, Air, Soil 
Pollut.; 7: No. 3, 317-332(Mar 1977). 

Blood serum and other tissues of white suckers (Catostomus 
commersoni) and other species of fish have been examined in a 
a © & erstand losses of fish from acid lakes. 

turing females of highly acid George Lake failed to show the 
normal degree of increase in serum Ca over males captured in the 
same location. Elevated serum Ca was always observed in females, 
relative to males, from non-acid locations when maturation stages 
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mechanisms of fish losses such as asphyxia and starvation are unlike- 
ly to have been si icant, however, they do not firmly establish any 
alternate mechanism. As a working hypothesis we suggest that Ca 
dynamics may limit ovarian development : and that absorption of this 
metal at exchange surfaces may be im 3 


50078 Effects of a 


(Cestoda:P. A 


parasite, Eubothrium _ salvelini 
phyllidea), on the resistance of juvenile — 
salmon, Oncorhynchus nerka, to zinc. Boyce, N.P.; Yamada, S. 
(Fisheries and Marine Service, Nanaimo, B.C.). J. Fish. Res. ace 
Can.; 34: No. 5, 706-709(May 1977). 

Most research to date on the tolerance of natural populations 
to physical and chemical stressors appears to have weletaa that 
parasites may themselves be stressors, and that they may be capable 
of modifying the resistance of the host to other applied stressors. 
Sockeye salmon (Oncorhynchus nerka) smolts trapped at the outlet 
of Babine Lake, central British Columbia, were subjected to 1 mg/1 
dissolved zinc under laboratory conditions. Smolts infected with the 
intestinal cestode Eubothrium salvelini proved to be significantly 
more — to zinc than were noninfected smolts. We recom- 
mend that future investigations of environmental effects, especially 
on wild populations, include consideration of the state of parasitism 
of the test organisms. 





MAN 


REFER ALSO TO CITATION(S) 47358, 49706, 49707, 49734, 
49735, 49760, 49817 


— (COO—2874-8) Use of doubly stochastic poisson process- 

in estimating health effects due to air pollution. Cuzick, J.M. 
(SIAM Inst. for Mathematics and Society, New Canaan, Conn 
(USA)). 1976. Contract — 2874. 10p. (CONF- 760757—1). 
Dep. NTIS, PC A02/MF AO1 

From SIMS research application conference on environmen- 
tal health; Alta, Utah, United States of America (USA) (5 Jul 1976). 

Some questions associated with statistical inference of doubly 
stochastic Poisson processes are discussed. This general model ap- 
pears to be of value in studying a number of problems in environ- 
mental health in which the factors which affect the rate at which 
certain diseases occur cannot be deterministically characterized. The 
model's applicability to a study of air pollution and incidence of 
acute respiratory diseases in the New York City area is examined. 


50080 (ORNL/TIRC—77/1) Selected case histories and epide- 
miological examples of human mercury poisoning. I. State-of-the-art 
review. II. An abstracted litera co cnn 1947—1976. Gerstner, 
H.B.; Huff, J.E.; Black, S.A. (Toxicology Information Response 
Center, Oak Ridge, Tenn. (USA)). May 1977. Contract W-7405- 
ENG-26;NLM-INA-40-274-71. 10ip. Dep. NTIS, PC A99/MF A0O1. 

To illustrate the various clinical pictures resulting from toxic 
effects of mercury and its compounds, highlighted literature excerpts 
have been prepared and arranged in a logical sequence. Particular 
emphasis is placed upon early diagnosis and prevention of epidemic 
outbreaks involving intoxication aay organomercurials. An ab- 
stracted collection of 566 references from the 1947 through 1976 
literature is included. 


(UCID—17464) Environmental technology ene 
fact file on toxic contaminants in industrial waste process streams. 
Newkirk, H.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 11 May 1977. Contract W-7405-ENG-48. 232p. 
Dep. NTIS, PC All/MF AO1. 

This report is a compendium of facts related to chemical 
materials present in industrial waste process streams which have 
already been declared or are being evaluated as hazardous under the 
Toxic Substances Control Act. Since some 400 chemicals are pres- 
ently covered by consensus standards, the substances reviewed are 
only those considered to be a major threat to public health and 
welfare by Federal and State regulatory agencies. For each hazard- 
ous material cited, the facts relate, where ible, to an identifica- 
tion of the stationary industrial sources, the kind of waste stream 
impacted, pro regulations and established effluent standards, 
the volume of emissions produced each year, the volume of emis- 

unit of industrial product produced, present clean-up 
capes limitations, and costs. These data should be helpful in 

viding information for the assessment of potential problems, 
ould be be of use to the manufacturers of pollution control equipment 
or of chemicals for pollution control, should be of use to the 
operators or potential operators of processes which produce pollut- 
ants, and should help to define industry-wide emission practices and 
magnitudes. 


Treatment of Parkinson's disease and allied conditions. 
Cotzias, G.C.; Papavasiliou, P.S.; Ginos, J.Z.; Tolosa, E.S. pp 323- 
329 of In Nervous system. Volume II. The Clinical neurosciences. 
Tower, D.B. (ed.). New York; Raven Press (1975). 
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Most patients receiving L-DOPA exhibit the “off-on” phe- 
nomenon or dyskinesia, or both, after several months of treatment, 
or even later. If these side effects emerge, they will also be evoked 
early in treatment with subsequent use of all other potent dopaminer- 
= drugs administered by themselves. The finding that injection of a 

— os into patients receiving oral treatment of a 
erent drug (L-DOPA) diminished both the “off-on” phenomenon 
and dyskinesia indicated that the ipheral tissues must have 
become the sites of a metabolic lesion caused by an agent that 
nonspecifically changes the cerebral uptake and distribution not only 
of L-DOPA but also of the other dopaminergic drugs. Such a 
nonspecific agent was found in animals to be growth hormone, the 
release of which is caused by L-DOPA, APO, N-propy - 
phine, and probably bromocriptine. In L-DOPA-treated patients the 
released hormone produced serum patterns aoe diurnal rises, 
thus differing from the flat records of untreated mtn A and 
to approximate normal patterns. It is conceivable, however, that this 
normalization of the growth hormone pattern in the circulation is 
injurious to the transportation mechanisms of dopaminergic drugs. 


50083 Seaton of teens anne et ee 2 ee 
The investigation of lead levels in rib and vertebra samples from 
Canadian residents. Forbes, W.F.; Finch, A.; Esterby, S.R.; Cherry, 
W.H. (Univ. of Waterloo, Ont.). pp 41-51 of In Trace substances in 
environmental health. X. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 
(8 Jun 1976). 

See CONF-760632—. 

In a previous paper, lead concentrations were reported for rib 
samples obtained at autopsy from 100 Canadian residents, and the 
appropriate methodology was described. The p —— he mas 
Pb determinations on additional rib samples and also 
on vertebra specimens. These rib and vertebra determinations were 
carried out on autopsy samples from the same subjects, so that the 
data provide for some estimate of internal consistency of two differ- 
ent bones from the same individual. The results indicate that in 
= eneral there is a consistent trend in both rib and vertebra samples. 

data also show that there are marked differences in Pb levels 
between males and females and there are indications that certain sub- 
populations may have different Pb concentrations. 


50084 Maternal-fetal tissue levels of 16 trace elements in 8 
selected continental United States communities. Creason, J.P.; 
Svendsgaard, D.; Bumgarner, J.; Pinkerton, C.; Hinners, T. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC). pp 53- 
62 of In Trace substances in environmental th. X. Hemphill, 
D.D. (ed.). Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun ty 

See CONF-760632—. 

The developing fetus probably represents one of the sub- 
groups of the general on, meme most vulnerable to the toxic effects 
of trace elements. There have been numerous reports of abortion or 
fetal malformation due to excessive exposures of the ——— 
mother to mercury and other trace elements. This inv 
aimed at gaining information on the levels of trace elements pontine 
in the blood of a term fetus, and on the relationship .of these levels to 
the levels found in the placenta and selected maternal tissues. Once 
transplacental passage of the trace elements and their levels in the 
placenta and fetus are established, other researchers may attempt to 
ascertain whether these conditions actually result in overt or subtle 
impairments of the developing fetus. 


50085 Potential role of mycotoxins and of trace elements in 
laxis of leukemia. Aleksandrowicz, J. (Medical Academy, 
Krakow). 133-135 of In Trace substances in environmental 
health. X Hem phill, D.D. (ed.). Columbia, MO; Univ. of Missouri 
(Dec 19 
Foon 10. annual conference on trace substances in environ- 
mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun on 

See CONF-760632—. 

Some topics discussed are as follows: relationships between 
cancers and leukemia and dietary patterns; relationship between 
malignancy and onco; = factors, immunodepressive —— of 
mycotoxins; effects of selenium on immunity; effects of magnesium 
deficiency on leukemia; and mechanisms responsible for reduction of 
magnesium in soils. (HLW) 


50086 Formation of organometallics and carcinogens 
version processes and shale oil extraction. Koppenaal, | Manahan, 
S.E. pp 279-286 of In Trace substances in environmental health. X. 
Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (Dec 1976). 
From 10. annual conference on trace su in environ- 
5 ie. Columbia, Missouri, United States of America (USA) 
un 7 
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Sees CONF-760632—. 

Coal and shale oil products have a long history of carcinogen- 
icity, including occu; cancer among chimney sweeps in 
London in the late 1700's, high incidence of cancer among Scottish 
oil shale workers in the late 1800's, recognition of carcinogenicity of 
coal tar and occurrence of cancer among coke plant workers. 
Among the potential health hazards associated with shale oil extrac- 
tion are organically bound metals, arsenic and high content of 
organic nitrogen compounds in the oil and occurrence of polycyclic 
aromatic pee pap —: in the spent shale (ash). Direct hydro- 
genation of coal to and coal liquids has particular 
potential for the p ae of environmentally and occupationally 
troublesome materials. These include PAH, nitrogen-containing or- 
ganics, organometallics and halogenated hydrocarbons. Processes 

high carbon monoxide pressure result in the formation of 

yl compounds, and probably arene carbonyl complexes. 

Coals contain practically all of the elements in the periodic table at 

trace levels or above, and the fates of these elements during conver- 

sion processes are largely unknown. If coal conversion or shale oil 

extraction processes are to contribute appreciably to fuel supplies, 

careful consideration will have to be given to hazardous by-products 
production. 


acid dehydratase 
activity erythrocytes. Kuhnert, P.M.; Kuhnert, 
B.R.; Erhard, P. (Case Western Reserve Univ., Cleveland). pp 373- 
381 of In Trace substances in environmental health. X. Hemphill, 
D.D. (ed.). Columbia, MO; Univ. of Missouri (Dec 1976). 

From 10. annual conference on trace substances in environ- 


mental health; Columbia, Missouri, United States of America (USA) 


(8 Jun 1976). 
See CONF-760632—. 
The relationship of blood lead levels to erythrocyte delta- 


aminolevulinic acid dehydratase (ALAD) activity and certain clini- 
cal parameters has been evaluated in urban pregnant women and 
fetuses. It was found that the Pb levels in both maternal and fetal 
cord erythrocytes were high enough to inhibit ALAD activity. 
Approximately 27% inhibition was observed in the mothers and 
11% inhibition in the fetuses, and significant correlations were found 
between the erythrocyte Pb levels and the activity of the ALAD 


enzyme. The mean Pb levels in the mothers and fetuses were —~ 
to be 45 and 31 yg Pb per 100 ml red blood cells, respectively. The 
mean levels of ALAD activity were 1040 nmol pee 


formed/ml RBC/hr in the mothers and 1230 nmol PBG/ml RBC/hr 
in the fetuses. A significant correlation was also found between the 
maternal and fetal Pb levels. Smoking mothers and their fetuses were 
found to have higher Pb levels and lower ALAD activity than 
nonsmoking patients. These results indicate that a biological effect of 
Pb is measurable in the erythrocytes of the pregnant woman and 
fetus with “normal” urban Pb levels, and that the degree of Pb 
— of the fetus depends directly on the level of exposure of the 
mother 


50088 = of heavy metals in bg Ethiopia, and the 
incidence of Klein, A.E. (Univ. of 
London). ca Res.; 11: No. 3, SERIITT 1977). 


ples of surface water from e Abbaya, Ethiopia, and 
from nearby hot springs, have been analysed for heavy metals and 
other consituents. Significant levels of mercury and arsenic were 
observed. These findings may be relevant to the high incidence of 
non-parasitic elephantiasis in the immediate vicinity of the lake. 


50089 Oxides of nitrogen in the atmosphere: origin, fate, and 
public health Knelson, J.H.; Lee, R.E. (Environmental 
Protection “ee Research Triangle Park, NC). Ambio; 6: No. 2-3, 
- oxides are important air pollutants which are associ- 
ated with photochemical reactions in the atmosphere and adverse 
health effects. Although inaccuracies recently uncovered with the 
widely used colorimetric method invalidated much of the historical 
data for NOn:, relatively —_ measurement techniques are now 
available. Nitrogen oxides follow a regular diurnal pattern in urban 
areas reflecting variations in emission sources, — from motor 
vehicles, and meteorological conditions which facilitate photochemi- 
cal reactions. Although the toxicity of nitrogen oxides is not as well 
defined as that for other major air polutants, evidence is accumulat- 
ing that short-term exposures have different effects than the same 
dose administered over a longer period of time, The most important 
effects of NO2 appear to be on resistance to respiratory ee 
whereas atmospheric nitrates seem to effect respiratory allergy. 


50090 Ai carbon monoxide and sulfur oxides 
by occupants of while idling in drive-up facility lines. Myr 
onuk, D.J. (San Jose State Univ., CA). Water, Ai Air, Soil Pollut.; 7: No. 
2, 203-213(Feb 1977). 

For a line- —< automobiles waiting for a period of time at a 
any facility, idling engine emissions are expelled in a rear- 
ward direction ‘and tend to envelope the vehicles at the end portion 
of the queue. Factors that affect these highly localized pollutant 
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accumulation episodes include local meteorological conditions, 
number, age and tune-up condition of the cars, exhaust pipe location, 
interior air handling equipment, vehicle separation ae and 
natural or artificial barriers that form troughs in which vehicular 
emissions can accumulate or be trapped. In a series of typical vehicle 
line-ups, local CO concentrations were measured. With Santa Clara 
Valley t background levels of 2 to 5 7, the 15 min average driver- 
area concentration levels ranged from 15 Te to 95 ppm with short 
term peaks between 100 and 1000 ppm. ure of humans to 
these concentrations of CO can result in mild he or nausea, 
failure to react quickly to —_ (like ment traffic) as well as 
setting a strain on the heart and lungs. effects are tempo: 
and reversible. A far more serious local air quality and health 
problem arises in the growing production of SO/sub x/ and sulfate 
—— unds attributable to > & legislated use of oxidizing catalytic 

lers for new pc go control and oxidation of the Prem 
$ ‘found in all the CO levels as indicators of the 
accumulation o Pe fa ile produced pollutants, when a ma- 
jority of cars are equipped with catalytic converters, the anticipated 
adverse effects of Dee x/ concentrations, irritation and inflamma- 
tion of healthy lung tissue of young and old people alike, as well as 
aggrevation of — conditions of lung or heart impairment, 

be a most le feature of drive-up facility services. 
Potential reductions in the extent of this developing problem include 
S removal, SO/sub x/ traps and exhaust system redesign. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


50091 (AD-A—034166) Biological effects of nonionizing electro- 
radiation. Vol. I, No. 1. A digest of current 

Kleinstein, B.H.; Saboe, E.P. (Franklin Inst. 

Research Labs., Rockville, Md. (USA). Science Information Ser- 

vices ae Oct 1976. Contract TP-6AC041. 48p. NTIS, PC A03/ 


MF A 

CTs digest serves as a vehicle through which current docu- 
mentation of research ts on the biological effects and health 
implications of nonionizing electro radiation (microwave 
and radiofrequency radiation) are —— condensed, and dissemi- 
nated on a regular basis. It is intended to be a highly useful current 
awareness tool for scientists engaged in research or related activities. 


50092 (AD-A—035057) The measurement of threshold tempera- 
tures in the ocular fundus for laser-induced visible lesions. Interim 
report. Priebe, L.A.; Welch, A.J. (Texas Univ., Austin (USA). Elec- 
tronics Research Center). 1 Feb 1976. Contract F44620-71-C-0091. 
216p. SS an NTIS, PC A10/MF AO1. 

Measurements of temperature increases resulting from expo- 
sures to argon laser irradiations were made in the eyes of living 
rhesus monkeys with 10-20 micrometer diameter thermocou 
Using the appearance of an ophthalmoscopically visible lesion as the 
criterion for e, the temperature associated with the appear- 
ance of a threshold lesion 5 minutes post exposure was determined. 
Temperature increases at the center of the lesion and at the scans of 
the ple through the laser image and from ophthalmosco- 

pic measurements of the lesion radius. Temperatures associated with 
threshold lesions were measured for a number of exposure durations 
and for image sizes from 100-200 micrometer (half-power diameter). 
Threshold were acquired for both macular and (tempo- 
ral) exposure sites. The av e macular threshold —— 
increases at beam center were 66.1 C, 29.4 C, 24.1 C, and 19.9 C for 
exposure durations of .01 second, .1 second, 1 second, and 10 
seconds exposure durations. 


(AD-A—035220) Annotated bibliography of reports. Sup- 
ber 1976. Annual oO 
erospace Medical Inst., Pensacola, Fla. 
ite. PC A02/MF AOl1. 
ted 30 Jun 1975, AD-A—014435. 

Sauces Ee. yrta ss Functions in tional Envi- 
ronments; Investigation of Causes of a Aircraft Accidents 
Involving Pilot V / Disorientation; Lo erm Pulmonary Ef- 
fects of Repeated Use of 100% Oxygen t Nere of Microwave 
Radiation on Naval Personnel; Effects o' Becunehy Low Frequency 
Radiation on Man; Behavioral Characteristics of thecens and Rats 
Irradiated with Microwaves; Evaluation of the Squirrel Monkey 
(Saimiri sciureus) as an Experimental Animal Model for Dysbaric 
Osteonecrosis; Oculovestibular Effects on Visual Performance in 
Moving nee d 7 Chronic Exposure of Mammals to Non- 


Fields--Physiological and Psycho- 
physiological Et Effects; Open Literature Publications by Staff 


50094 (AD-A—037615) Evaluation of a laser rifle for 
the US Army ~~ Engineering Laboratory, Proving 


Ground, Maryland, January . Nonionizing radiation protection 
special study. Lyon, T.L.; Del Valle, P.F. (Army Environmental 
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ye ency, Aberdeen Proving Ground, Md. (USA)). Jan 
1977. 18p. (USAEHA—42-0325-77). NTIS, PC A02/MF AOI. 

A special study of the optical radiation hazards associated 
with the operation of a He-Ne laser mounted to an American 
International Corporation Model 180 Law Enforcement Rifle was 
performed by this Agency. Radiometric measurements were con- 
ducted on 11 January 1977, for the US Army Human Engineering 
Laboratory at Aberdeen Proving Ground. It was determined that 
the protection standards for momentary viewing were exceeded out 
to a hazard distance of 9 m and to 100 m when viewing through an 
optical instrument. Long-term staring at the laser from within the 
beam exceeded the protection standards out to a caution distance of 
490 m. (Author) 


50095 (AD-A—037617) Optical hazards of weather service in- 
strumentation, January 1977. Nonionizing radiation protection special 
study. Sliney, D.H.; Marshall, W.J.; Del Valle, P.F. (Army Environ- 
mental Hygiene Agency, Aberdeen Provi Ground, Md. (USA)). 
Jan 1977. 2ip. (USAEHA—42-0321-77). IS, PC A02/MF AOl. 

A nonionizing radiation protection special study of five types 
of weather instruments was performed by the US Army Environ- 
mental Hygiene Agency during January 1977. It was determined 
that the three ceilometers, one transmissometer and a laser weather 
identifier did not represent optical hazards under normal use for 
expected viewing conditions. However, during maintenance or test- 
ing, it was conceivable that optically aided viewing within the beams 
of these instruments could be hazardous. (Author) 


50096 (AD-A—037829) Investigation of ocular effects of chronic 
exposures of primates to microwave radiation at 2.45 ghz. Phase I. 
Final technical Le 29 September 1974—30 Jun 1975. Heynick, 
P.; Karp, A. (Stanford Research Inst., Menlo Park, 
Calif (USA)). Sep 1976. Contract DAMD17- 74-C-4135. 60p. NTIS, 
PC A04/MF A0Ol. 

The development is described of a prototype module for 
irradiating-nonhuman primates of sizes up to and including stumptail 
macaques at 2.45 GHz for long time periods without constraining 
the animals (except for cage confinement). This developmental work 
represents the first phase of an investigation to determine whether 
eye damage can be caused by chronic, low-level exposure to micro- 
waves. Containers having various quantities of saline were used as 
first approximations to the RF losses of monkeys in a number of 
calorimetric measurements of ‘whole-body’ absorption dose rates as 
related to: values of net (forward minus reflected) power into the 
cavity and its contents, container placement within the cavity, and 
saline water mass. The results indicate that absorption dose rate at 
any given input power is insensitive to container location (indicative 
of isotropy) and is inversely related to the water mass. 


50097 (ANL/ES—56(Vol.1)) Survey of fish impingement at 
power plants in the United States. Volume I. The Great Lakes. 
Sharma, R.K.; Freeman, R.F. III. (Argonne National Lab., Il. 
(USA)). Mar 1977. Contract W-31-109-ENG-38. 218p. NTIS, PC 
Al4/MF AOl1. 

Impingement of fish at cooling-water intakes of 20 power 
plants located on the Great Lakes has been surveyed and data are 
presented. Descriptions of site, plant, and intake design and oper- 
ation are provided. Reports in this volume summarize impingement 
data for individual plants in tabular and histogram formats. Informa- 
tion was available Fro rom differing sources such as the utilities them- 
selves, public documents, regulatory agencies, and others. Thus, the 
extent of detail in the reports varies greatly from plant to plant. 
pene me lag ye involved an extrapolation procedure that has 

reader is cautioned in the use of information 
mn ary in this volume to determine intake-design acceptability or 
intensity of impacts on ecosystems. No conclusions are presented 
herein; data comparisons are made in Volume IV 


(ANL/ES—56(Vol.2)) Survey of fish impingement at 

plants in the United States. Volume II. Inland waters. Freeman, 

Fit st Sharma, R.K. (Argonne National Lab., Ill. (USA)). Mar 

1977. Contract W-31-109-ENG-38. 328p. Dep. NTIS, PC Al5/MF 
AOl. 


Impingement of fish at tay Seay intakes of 33 power 


plants located on inland waters other the Great Lakes has been 
surveyed and data are presented. Descriptions of site, plant, and 
intake design and operation are provided. Reports in this volume 
summarize impingement data for individual plants in tabular and 
histogram formats. Information was available from differing sources 
such as the utilities themselves, public documents, regulatory agen- 
cies, and others. Thus, the extent of detail in the reports varies 
greatly from plant to plant. Histogram preparation involved an 
—o procedure that has inadequacies. The reader is cau- 

tioned in the use of information presented in this volume to deter- 
mine intake-design acceptability or intensity of impacts on ecosys- 
tems. No conclusions are presented herein; data comparisons are 
made in Volume IV. 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


waters. Stupka, R.C.; Sharma, R.K. ( 
(USA)). Mar 1977. Contract W-31-109-ENG- 
PC Al4/MF AO1. 


themselves, public documents, regulatory agencies, and others. Thus, 
the extent of detail in the reports varies — from plant to oe. 
Histogram preparation involved an extrapolation procedure that 


intensity of impacts on ecos 
herein; data comparisons are made i in Volume IV. 


pm ad (BNWL—2262) Biological effects of static and low-fre- 
fields: an overview of United States literature. 

Phillips, .3 D.; Kaune, W.T. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). 12 Apr 1977. Cortract EY-76-C-06-1830. 40p. 
Dep. NTIS, PC A03/MF AO1. 

Results are reviewed from a number of studies on the Per age 
cal effects of static and low frequency electromagnetic fields 
animals. Based on 0 long history of enpecionss qth ectite alae 
the utility industry, it appears that intermittent and repeated expo- 
sures to strong 60-Hz electromagnetic fields from present power 
transmission systems have no obvious adverse effect on the health of 
man. It has been recognized recently that this belief must be tested 
by carefully designed and executed experiments under laboratory 
conditions where precise control can be exercised over coexisting 
environmental factors. A number of studies have been initiated in 
response to this need to evaluate possible effects from both acute and 
chronic exposures. 100 references. 


50101 (N—77-10778) First results of an investigation of the 

effects of microwave radiation with low power density on the behavior 

Re — B.; Heebels, Oto. Ringik Ox J.C.M.; Wolthuis, O.L. 
iksve: rganisatie 

disch Biologisch Lab> TNO). 1975. 14p. (M RUMBL-< 197413 ois TOCK 

64396). NTIS, PC AO2MF AOI. 

The effect of microwave radiation on the spontaneous motor 
activity of the male Wistar rat was investigated. Rats were exposed 
to microwaves of 10.7 GHz, continuous wave (CW), 3 GHz, CW or 
3 GHz pulsed wave (PW) with power densities of about 1 mW/sq 
cm for 185 h. Moreover, a small number of rats was irradiated with 3 
GHz, PW at 25 mW/sq cm for 17 days. Spontaneous activity was 
automatically measured and analyzed in 5 classes of movements of 
increasing amplitudes. After termination of the irradiation no differ- 
ences were found between the irradiated rats and the non-irradiated 
controls. In the experiment with 3 GHz, PW at 25 mW/sq cm for 17 
days, rats were used that had been pretrained to a constant top 
performance on a 2 m long runway. Their running-times were not 
influenced by the irradiation. No deleterious effects of the micro- 
wave irradiation have been found as yet. (Author) 


50102 (SAND—76-5471) Effect of Bae sory | in electromagnetic 
interactions with biological systems. Wayland, J.R. (Sandia Labs., 
ey Wiis Fe .Mex. Ar pe a 1976. Gonteet EY-76-C-04-0789. 


Using the theory of front reaction rates, the influence of 
electromagnetic fields on biological systems has been investigated. In 
this paper, the effect of changing the frequency of the electromag- 
netic field on chemical reactions is studied. The extension to biologi- 
cal effects is discussed. 


50103 (ORNL-tr—4336) Ecological effects of electrical trans- 
mission lines, poles and their accessories, on birds. Schmidt, E. 
Translated from Beitr. Vogelkd.; 19: No. 5, 342-362(1973). 35p. Dep. 
NTIS, PC A02/MF AO1. 

Results are reported from a on the high tension 
electrical transmission wires and other electrical (telephone) wires 
and their accessories (iron and wood poles, supports, etc.) as con- 
cerns their effect on various types of birds. The effect produced in 
the types of birds living in a given biotope when such absolute 
civilization/technological installations are introduced into the bio- 
tope, the extent to which they influence their life functions, and the 
extent to which the individual species could make use of the effects 
are reported 
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HEALTH AND SAFETY 


tg Findings of epidemiological investigations of pneumoconio- 
sis. Reisner, M.T.R. Glueckauf; 113: No. 1, 21-26(Jan 1977). (In 


From International symposium ‘silicosis hazards in mining’; 
Pecs, Hungary (30 Sep 1976). 

9 figs.; 3 tabs.; 18 refs. 

The relations between the development of oconiosis 
8 ee Se Se ees 1960. 

The fundamentals of these studies were the monthly records of 

activity and dust exposure at the wo 5 place —_ for every miner 
since 1954 and the results of work- heck-ups. The occur- 
Sheen 48 adie qeeumaccaieds ts cunidueaity dependent on the 
cumulative dust amount and thus on the average respirable dust 
concentration poe a certain period of exposure. The average time 
of residue of the ee Se Fee Se Se ae. 
Furthermore the FB ae cto perme Rnd Bros 
influencing factor. Differences in the risk of pneumconiosis on the 
individual mines were explained by a different specific noxiousness 
of the dusts which depend on the geologic age and the degree of 
carbonization of the layers. The quartz and the mineral contents of 
the le dust are not sufficient to explain its specific noxious- 
ness. results of progression of existing dust-diseases to — 
degrees of severity show that besides dust exposure, the late 
of dust depots already acquired have important influence. 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 47375, 47393 


50105 (UCID—17476-76) Earth Sciences Division annual report, 
1976. Hornady, B.; Duba, A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 20 May 1977. Contract W-7405-ENG- 
48. — Dep. NTIS, PC A05/MF A01. 

ation lists abstracts of papers, internal reports, and 
talks Bene oe 1976 at national and international meetings by 
members of the Earth Sciences Division, Lawrence Livermore Lab- 
oratory. Subjects include: coal gas stimulation, geother- 
mal fields, oil shale retorting, radioactive waste management, geo- 
chemistry, geophysics, seismology, explosive phenomenology, and 
miscellaneous studies. 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 47279, 47377, 47378, 47379, 
47380, 47383, 47389, 47394, 47397, 47407, 47503, 49750 


50106 (ARH-C—13) Ringold identification correlation, and sam- 
pling program. (Fenix and Scisson, Inc., Tulsa, Okla. hy Jun 
1976. Contract EY-76-C-06-2130. 65p. Dep. NTIS, PC A04, 


AOl. 

Boyles Brothers Drilling Company was the successful a 
on Contract SA-221 for the Atlantic Richfield Hanford Com 
This contract was to core glaciofluvial sediments and Ringo! for. 
mation down into the first basalt flow. Five wells were completed in 
this manner and one well was cored through two basalt flows into 
the underlying interbed. Core recovery was 90 t of all forma- 
tion drilled and total footage drilled was 1,515 feet. The basalt flows 
encountered at the bottom of all holes were geologically identified. 


50107 -ee Aerial gamma-ray and magnetic survey 
of the Red River area, Block C, Texas and Oklahoma. Final report. 
‘Volume 2, (Texas Instruments, Inc., Dallas (USA)). Mar 1977. Con- 
tract EY-76-C-13-1664. vp. MF AO Oi. 

This document consists of 4 parts. 

Aerial and magnetic survey maps are presented for Block C 
of the Red River area of Texas and Oklahoma. Histograms of U, Th, 
and K deposits are included. (CH) 


= Te pols ye rock properties to explo- 

sive energy coupling. fornia Univ., Livermore 
(USA). Lawrence Livermore Lab.). ; Feb 1977. Contract W-7405- 
ENG-48. 67p. Dep. NTIS, PC A04/MF AOI. 

Small-scale high explosive ae were conducted at the 
Nevada Test Site ie ceaericed as energy sources in 15 
geol materials. Gages, placed y from the source, recorded 

velocity and stress time histories. Data 
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i icle velocity and peak stress attenuation as 
saacton of oie The o strongest coupling was observed in water 
observed in materials was attributed to viscosity and finite 
strain, and, in the case of consolidated rock, to microcracks and 
pe grain boundary effects. The weaker coupling observed in the 

ther materials was related to other material properties. The weakest 
coupling was observed in materials with large amounts of dry 
ity. In addition, strength was an important coupling ~~ 
Because | it limits the radius for major inelastic response. 
observed to cause major effects on B. 
ne multiple-com t interactions in water-saturated rocks 
and phase transformation in ice-saturated soils. 


50109 (USGS-OFR—77-123) Review and analysis of hydrogeo- 
potential nuclear- 


ps in 9 spre a ‘The: deviation from ideal elastic behavior 
in 


Eddy and Lea € j 
= Survey, Albuquerque, N.Mex. (USA)). Feb 1977. 33p. 


This interim report reviews and summarizes the hydrogeo- 
logy of rocks associated with the Permian salt beds (Castile and 
Salado Formations) of Los Medanos area in southeastern New 
Mexico. The information will be considered, to with other 
factors, in the preparation of an analysis of the impact of a potential 
nuclear waste repository on the environment. 


50110 ee ee Summary of the geology and phys- 
ical properties of the climax stock, Nevada Test Site. Maldonado, F. 
rer Survey, Denver, Colo. (USA)). 1977. Contract EY-76- 
7 ae. Dep. NTIS, PC A03/MF AO1. 
stock is a composite stock of Cretaceous 

composed of quartz monzonite and granodiorite, which in 
sedimentary rocks of Paleozoic and Precambrian age. Tertiary rocks 
consisting of tuff, welded tuff, and breccia overlie the stock and 
sedimentary rocks. Hydrothermal alteration of the granodiorite and 
} se monzonite is found mainly along joints and is extensive, but 

intensity of alteration varies from place to place. The a 
ing sedimentary rocks (carbonates) have been metasomatically 
tered to tactite and marble as much as 1,500 feet (457 oy he 
contact with stock; the degree of ag eee gry decreasing away 
from the intrusive. The major faults fo in the vicinity of the 
Climax stock are the Tippinip fault, the Boundary fault, and the 
eeedce een PL SE° We ZEON, Ne cate eeetioahs wand B35 e 
attitudes are N. 32° W., 22° N. 64° W., vertical; and N. 35° 
vertical. Two major tunnel complexes have been driven into the 
Climax stock, the Tiny Tot tunnel complex and Pile Driver-Hard 
Hat tunnel complex. In the Pile Driver-Hard Hat tunnel complex 
two underground nuclear tests have been conducted. 


50111 Geology of the U.S. continental margin from Maine to 
Florida: a resume. Scott, K.R.; Cole, J.M. (Exxon Co., Houston, 
TX). pp 33-43 of In Canada’s continental margins and offshore 
petroleum exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadi- 
an Socigty of Petroleum wm Goctegi (1975). 

rom Continental margins and offshore petroleum explora- 


in coe (29 Sep 1974). 


ly, the Atlantic margin of the United States has 
been one — most extensively studied regions of the world, with 
one exception--no hydrocarbon exploration tests have been drilled 
offshore. structural and depositional features of the margin 
reflect a history of continental rifting in the Triassic, seafloor spread- 
ee a ees ee ae 
Mesozoic and Cenozoic time. A magnetic feature known as the 
ximates the continental/oceanic crustal bound- 
itional maxima located along this feature form 
a composite Atlantic margin trough. The stratigraphic section of the 
ly expanding sequence of Jurassic 

Cretaceous beds overlain by thinner Cenozoic units. Beneath 

prism rests ly on 
. However, Tri 


prospec- 
include: (1) Georges Bank with 
Embayment with more 

2 kilometers of oh and (3) the Southeast 
Enbayment and its extension beneath the Blake Plateau ih neatly 
10 kilometers of sedimentary section. Published estimates of poten- 
tially recoverable h: for the U.S. Atlantic margin vary 
greatly In 1970 a National Petroleum Council study y group estimated 
oc the sheif und dope worth of Florida. The most optmastic caine 
eee ero estimate 
of 48 billion barrels of eum liquids and 220 cubic feet of 
gas for the Atlantic area was made by the U.S.G.S. In any 
case, the U.S. Atlantic continental margin promises to be a major 

ucing province. 


50112 Development of Atlantic Canada as a result of continental 
collision: evidence from offshore gravity and magnetic data. Haworth, 
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R.T. (Geological Survey of Canada, Dartmouth, Nova Scotia). pp 
59-77 of In Canada’s continental margins and offshore petroleum 
exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society 
of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; , Canada (29 Sep 1974). 

See CONF-7409163—. 

Crude sand model experiments to simulate a mid-Paleozoic 

vile « ue collision between a laterally stepped North American (Gren- 

continent and a straight-edged African continent show the 
development of two sets of transcurrent faults; one parallel to the 
colliding margins, and one in the direction of approach. In nature, 
the transcurrent faults parallel to the ancient continental margin 
were reactivated with vertical motion during the Carboniferous 
which established the boundaries of the developing Fundy = 
syncline. The second system of faults is represented by the Cobe- 
quid-Chedabucto fault system. The outline of the mid-Paleozoic 
North American margin and the collision-initiated faults can be 
reco, by variations in the potential fields. The Cobequid- 
Chi cto fault system is associated with the land fall of a major 
gravity and magnetic anomaly (the Collector Anomaly) which is 
associated with a shear zone in the mid-Paleozoic African continent. 
Granites may have been intruded along the western margin of the 
Meguma Platform when southern Nova Scotia moved westwards 
and collided with New Brunswick and Maine following shearing of 
the African block. North of the shear zone all trends are flexed into 
the Collector Anomaly, denoting major deformation of that block 
and the extension of Precambrian basement beneath much of the 
Grand Banks. The northeast Newfoundland Shelf is underlain by 
subsided continental crust, the inshore bounding fracture line being 
the locus for the development of a deep, linear sedimentary basin. 


50113 Geological structure in the Minches, the Sea of the Hebri- 

des and in the adjacent northwest British continental shelf. McQuillin, 

RB; a P.E. (Inst. of Geological Sciences, Edinburgh). pp 283-293 
of In Canada’s continental margins and offshore petroleum explora- 
tion. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society of 
Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Cal; ’ Canada ¢ a Sep 1974). 

See CONF-7409163—. 

The apd 4 a Minches and the Sea of the Hebrides is 
controlled by three faults—the Minch Fault, the Camasun- 
ary-Skerryvore Fat a oa the Great Glen Fault. These faults form 
the westerly mar of deep asymmetric troughs filled with upper 
Palaeozoic and Mesozoic sediments, in places injected by Tertiary 
intrusives and overlain by Tertiary volcanics and sediments. Grav- 
ity, magnetic, seismic reflection and refraction studies have been 
combined with a range of sampling and drilling tests to derive a 
structural and stratigraphic history. In the principal basins, the 
infilling rocks, of which New Red  tendoene, Jurassic, Cretaceous 
and Tertiary samples have been obtained, attain maximum thick- 
nesses of 3 to 4 km (interpreted from geophysics). The basins are 
thought to have develo by down-warping and down-faulting in 
an extensive area of post-Carboniferous sedimentation which prob- 
ably included what are now the continental shelves of northern 
Britain, Norway and east Greenland. Structural affinities are ap 
ent throughout these areas and can be compared with features o the 
Canadian shelf off southern Labrador and eastern Newfoundland. 


50114 Geology of the Irish Sea. Wright, J.E. (Inst. of Geological 
Sciences, Eng.). pp 295-312 of In Canada’s continental mar- 
gins and offshore petroleum exploration. Yorath, C.J. (ed.). Calgary, 
Alberta; Canadian Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 


tion conference; , Canada (29 Sep 1974). 
See CONF-7409163—. 

The area described extends from the southwest coast of 
Scotland southwards to St. David's on the southwest tip of Wales. 
The Irish Sea basin north of Anglesey is underlain largely by 
Carboniferous rocks except for an inlier of older, lower Palaeozoic 
slates on and around the Isle of Man. The Carboniferous is of 
Dinantian age on the Irish, Solway, and North Wales coastal mar- 
gins but Namurian and Westphalian sediments occur in the central 

of the basin and in the cashire and Cumberland coalfields. 
eastern part of the north Irish Sea carries a thick cover of 
Permo-Triassic rocks which extend seawards from the Cheshire and 


from Anglesey, southwestwards from Lleyn 

and northeastwards from the Wicklow coast of Ireland, — 
basin from the Mesozoic and Tertiary basins of Trema. 

i Bays and St. George’s Channel. The Tremadoc 

Bay Basin contains Tertiary and Mesozoic rocks penetrated to a 
depth of 1938 m by the Mochras borehole on the coast. To the 


_limited by major faults 
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southwest, the Cardigan Bay Basin contains Permo-Triassic and 

cease ee ee the west and south 

the St. George's Channel Basin may contain Permo-Triassic, Jurassic 

and Cretaceous sediments below a thick Tertiary cover. This se- 

rs SS Se 
iCKNESss. 


50115 ne 6 ee some compari- 

Science Labs. Menai Bridge, Eng), pp’ 313-340 ‘of In Cane’ 
ience enai 's 

continental margins and offshore = Y 


‘From Continental margins and offshore 
tion comtrens Cope Cu Canada (29 Sep 1974). 


Savi magnetic and seismic surveys are 

the general structure of the Irish continental margin. 
(56°-54°N.), the margin exhibits a classic morphology, 
marked shelf break beneath which lies a buried Roi yh 
metamorphic (question) basement rock. This = 

ing the margin at 56°N, 
the latter representing a ible offshore extension 
Glen Fault. To the south (54°-50°N.), the 
encompass a major deep-water embayment, the i rough, i 
which 5 km or more of Mesozoic to Recent it rest 
thinned, quasi-oceanic crust. The trough is flanked on eg mg 4 
drowned continental crust. On the north, the Slyne Ridge has 
sustained some Mesozoic rifting, but is essentially a yaetoug wa 
west ridge of ancient Caledonian ‘ine of at basement rock, bounded 


a beneath which lies a buried ridge of ancient 

ment. Formation of the t Trough by partial Seectanane of 
the continental fragment forming remains a - 
bility, but simple pivotal motion about a point on the Slyne is 
not consistent with the inferred crustal structure beneath the 
bight Trough. Hypotheses for the evolution of the North Atlantic 
suggest a former close conjunction between the 

Canadian counterpart. Thus they might be expected to show geo- 
logical similarities. 

50116 Geology of the Celtic Sea and Southwestern Approaches. 
Blundell, D.J. (Univ. of Lancaster, .). pp 341-362 of In Canada’s 
continental margins and offshore petro exploration. Yorath, C.J. 
— Alberta; Canadian Society of Petroleum Geologists 
197 

‘ , From Continental margins and offshore 

tion ogee CONF Calgary, Cal Canada (29 Sep 1974). 


In a review of the. geology of the sea area between 48° and 

52°N., 5° and 14°W., the dominating structural trend is seen to be 

northeast-southwest with se shaical ran ee 

Interpretation depen ly on geop as only a 

tively small portion of the area has been ans Soe directly, and — 

information is as yet available from drilling. Seismic = 
tic 


petroleum explora- 


indicate a uniform 28 km thick crust beneath most of the 
thinning southwestwards across the continental shelf edge to 16 km 
in the south of Porcupine Seabight. A detailed gravity map shows 
the area to be divided into two — basins, the Celtic 
Sea Basin and the Western Approaches of the ENE- 
WSW trending gravity “lows’ = Sautees to granite batholiths that 
extend southwestwards the Cornish Peninsula and through 
Haig Fras, and which are intruded into a basement ridge 

tes the two major basins. Other gravity “lows” of similar trend 
relate to sediment filled throughs, confirmed from 
In the Celtic Sea Basin, these i 


Carnsore-Eastnet line, and separated from the Celtic 

the southeast by a basement rise. he Lundy Haig Pras. line 
bounded to the southeast along the Lundy-Haig Fras | 
extends southwestwards to em 8°W. Westwards of 
Great Sole trough, with northeast-southwest trend cen' 
50°N., 10°W. and south of this is another at 49°20'N., 9 
These “lows” abut to the west a north 

"high" that marks the shelf edge. Western A 

forms an ENE-WSW — feature p! 
westwards, structurally contro by the Aldorea Usk t line 
the south and the granite intruded ridge to the north. 


50117 ee ni manag dans omen Agr ne 


‘ 
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See CONF-7409163—. 
Baffin Bay is a young ocean basin which opened in the 
Eocene as a second-stage extension of Labrador Sea spreading. 
i i rovide evidence 
| extension of the 


) 

en resulting from the tectonically complicated 
uence. Section beneath this unconformity includes up 
to 2000 feet et (610 meters) of Lower Tertiary and Upper Cretaceous, 
4,500 feet (1,400 meters) of Middle and Lower Cretaceous, and 1,000 
feet (300 meters) of Jurassic and possibly Tylassic. Remnants of 
formerly wide-spread Paleozoic carbonates may approach 1,000-feet 
(300-meters) in thickness in places. A model is a to explain 
Se TES EEG De Caamee enn margin against the 
and Baffin Island shelves, from which movement began in 
the Late Cretaceous. Early Labrador Sea ing was accomodat- 
ed by a series of left-lateral faults northeasterly across 
Greenland. Oceanic crust first in Baffin Bay about 46 
million years ago as os aventnel moved relatively away from Baffin 
Island, aided by left-lateral displacement along the Nares Strait Fault 
Zone. Numerous graben and half- features formed in response 
to tensional fields set up by this second-stage spreading, which 

ceased about 37 million years ago. 


50118 Geological history of the Arctic Ocean Basin. Clark, D.L. 
(Univ. of Wisconsin, Madison). pp 501-524 of In Canada’s continen- 
tal margins and offshore petroleum ———. Yorath, C.J. (ed.). 
Calgary, Alberta; Canadian Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Cal ty (29 Sep 1974). 

See CONF-7409163—. 

The central Arctic Ocean Basin is an irregular triangular 
shaped basin that averages about 3500 meters in depth. The deepest 


ansen and Lomonosov Ridges, 
and the Alpha Cordillera and Chukchi Plateau. The ridges are 
important to a of the basin’s origin. Present seismic 
activity along the Nansen Ridge and its geographic continuity with 
the mid-Atlantic Ridge suggests that former is the modern 
Arctic Ocean spreading axis. Lomonosov ae probably repre- 
sents a portion of the Barents Shelf that has been separated by 
movement away from the Nansen Rid mixture of glacial debris, 
clay and foraminifera comprise the he Pliocene and Pleistocene sedi- 
ment of the Chukchi Plateau and Alpha Cordillera. Turbidites are 
common in the deeper Canada Abyssal Plain. Cretaceous and lower 
Cenozoic tuffaceous sediment has been obtained from the Alpha 
Cordillera. There are different theories concerning the origin of the 
Arctic Basin. There is general agreement that the Eurasian part has 
formed as a result of spreading away from the Nansen Ridge during 
the 40 million or possibly 60 million years. More recently, the 
Alp! pain erggh phe wy RR 
related to expansion of the Atlantic Ocean Basin. The Mesozoic 
Arctic Basin was much warmer than it is at present. The Arctic 
Ocean obtained an ice-cover during the middle Cenozoic and has 
maintained it to the present. 


50119 Post-Paleozoic geology of Banks, Prince Patrick, and Eg- 
linton — a Arctic Canada. Miall, A.D. (Geological Survey of 
Py See a pp 557-587 of In Canada’s continental 

— ——. Yorath, C.J. (ed.). 

Cae, Alberta; ws of Petroleum Geologists (1975). 

From Continental offshore petroleum explora- 
tion conference; , Canada (29 9 Sep 1974). 

See CONF-7409163—. 

Pennsylvanian to Early Jurassic sediments underlie part of 
Sitnee Teanes Biand Cat ane Seeut on Beaty Send. From Early 
Jurassic Early Tertiary time the Banks-Prince Patrick area 
underwent fairly continuous sedimentation. A slower subsidence rate 
than in the Mackenzie Delta and Sverdrup Basin depocentres gave 
rise to correspondingly smaller sediment thickness. A late Early 

transgression covered most of Prince Patrick Island 
and Eglinton Graben and probably filled much of Banks Basin. 
Thick sands and shales result- In the Aptian, uplift and block 
faulting caused a regression . created local _in which 
fluvial sediments accumulated (1ssachsen Formation). 
derived from the craton and from local fault-bounded uplifts. Verti- 
Siren deel oe hon 
nation. and patterns, both thought to have been 
caused by a FE beds (Chrstopher For movement. Succeeding 
en and silty beds ( Formation) reflect an Albian 

marine transgression. Silty shale accumulated in the 


‘ 
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during the Late Cretaceous. A Campanian shoreface sand facies 
developed on the flanks of Storkerson and Cape Crozier Uplifts, 
while extrusive volcanism may have occurred in the vicini spit hom of 
western Banks Island. Fault rejuvenation and differential = 1 
Maastrichtian through Eocene time caused deltaic wed, 
from Storkerson Uplift and the craton into 

iver Basins. Fourier analysis of gamma ray logs shows Ap rho 
ening upward clastic cycles therein thicken with present basin depth, 
indicating a Tertiary origin for the present structural configurations. 


50120 Geologic framework of the Alaskan continental terrace in 
the Chukchi and Beaufort seas. Grantz, A.; Holmes, M.L.; Kososki, 
B.A. pp 669-700 of In Canada’s continental margins and offshore 
petroleum exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadi- 
an Society of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
7 * aaa (29 Sep 1974). 

pa hen magnetic and gravity data indicate that the Chukchi 
and Beaufort epicontinental seas off northern Alaska overlie three 
sedimentary basins, or provinces, separated by structural highs of 
regional extent. The basins trend west to northwest and their en- 
closed sediments become increasingly marine from south to north. 
The Chukchi-Beaufort continental margin is similar to those of 
Atlantic t Hope Basin, in the southern Chukchi Sea, overlies 
strongly ormed Paleozoic to mid-Cretaceous rocks of the Brooks 
Range orogen. The basin is inferred to contain nonmarine and 
marine clastic sedimentary rocks in a one km-thick Upper Creta- 
ceous, a 1.5 km-thick Paleogene, and a 1.5/0.75 km-thick N Neogene 

sequence. A large anticline and many faults and smaller folds disrupt 

oud the older ae. The Hope Basin sedimentary units onlap 
Herald Arch, which trends northwestward from Lisburne in 
the central Chukchi Sea. At the Herald fault zone Brooks 
rocks in the arch are thrust eastward or northeastward over Missis- 
sippian to Jurassic shelf carbonate and clastic rocks of the Arctic 
Alaska (Ellesmerian) basin and overlying Cretaceous flysch and 
molasse of the Colville Geosyncline. These Mississippian to Creta- 
ceous rocks underlie the northeast Chukchi Sea and 
about 10 km thick near the Herald fault zone on 
Peninsula. The North Chukchi Basin may contain about 6 km of 
probable Cretaceous and Tertiary section, which may be deltaic in 
origin. Diapirs (of Cretaceous shale) pierce the gently northward- 
dipping strata of this basin, in places reaching the sea floor. 


50121 North Atlantic Old Red Sandstone: some implications for 
Devonian palaeogeography. Dineley, D.L. (Univ. of Bristol, Eng). Pp pp 
773-790 of In Canada’s continental —e and offshore petroleum 
exploration. Yorath, C.J. (ed.). Calgary, Al 
of Petroleum Gectogiens as7. 

From Con tal margins and offshore petroleum explora- 
tion conferences = Calgary, Cas Canada (29 Sep 1974). 


oid mr) oe ana its of the Caledonian intermontane 
basins extended far beyond present outcrop limits _ a —— 

basin or transition zone between the highlands and 
Ocean existed between Early and Late Devonian times. ae 
ing from general models and from outcrop areas of the Acadian Old 
Red Sandstone, it is tentatively ted that the Acadian orogeny 
produced and involved similar basins, extending and rejuvenating 
continental deposition beyond the Caledonide belt. Relatively little 
of the resulting sediment is known in outcrop east of the Acadian- 
Appalachian highlands, but extensive bodies of red beds or other 
continental strata may underlie the continental shelves of western 
Europe and north-eastern North America. Other 


tion — 


similar deposits 
may have formed on the western side of the Caledonian Orogen, 
While the upland areas were roa almost devoid of vegcaton, 
ee ee a widespread and locally 


(equatorial) flora. The continental collision allowed the 

mingling of the previously rather distinct European and American 

vertebrate faunas and the Acadian collision provided the 

= the vertebrates of ‘North Atlantis” to spread immediately into 
wanaland. 


Kendall, R.F.; Manaing. FS. 5 N a agp een hye of Mining 
lew Yo 
Metallurgical, and leum Engineers (1976). 1 (CO 
761008—185). To 
From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 


Oct 1976 

lear di and mass transfer coefficients were mea- 
sured for Bandera, oy Grove, Noxie and Torpedo 
sandstones ranging in permeability 12 to 420 md. Experimental 
data were obtained from analysis of effluent concentration changes 
resulting from a step increase of the influent tracer concentration. 
Brine and ——— brine won ll were used as tracers. 
Coefficients of dispersion were calculated the 
mental data with solutions of the diffusion pth ayn ante 
ods: (1) analytical solution of the diffusivity equation, (2) a graphical 
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method, and (3) numerical, finite difference, solution. The three 
methods yielded equivalent results. Tailing of the effluent response 
curves was interpreted by introducing two additional eters to 
the diffusivity equation: at) the immobile fluid fraction of the porous 
medium determined independently by capillary pressure measure- 
ment and (2) a mass transfer coefficient to account for tracer 
interaction with the immobile fluid fraction. The Berea sandstone 
exhibited the sharpest displacement front and the least amount of 

it the best ——— for experiments in which steep 
displacement ronts are encountered, such as miscible displacement. 
Molecular diffusion measurements were used to calculate tortuosity 
factors for each of the five sandstones using two pairs of gases: 
hydrogen--air and hydrogen--nitrogen. These results are cunledient 
to tortuosities independently determined by electrical conductivity 
measurements.The coefficient of dispersion and the tortuosity of 
sandstones are shown to be excellent eters for characterization 
of geologic materials for the study of uid flow properties. 


50123 Computer simulation of surface water hydrology and salin- 
ity with an application to studies of Colorado River management. 
Jensen, A.R. Pasadena, CA; California Inst. of Technology (1976). 
333p. (EQL-Report—12). 

Management of a large river basin requires information re- 
garding the interactions of variables describing the system. A 
method has been developed to determine these interactions so that 
the resources ment within a given river basin can proceed in 
an optimal = ¢ method can be used as a planning tool to 
display how different management alternatives affect the behavior of 
the river system. Direct application is made to the Colorado River 
Basin. A ay ood simulation model was developed and used to 
simulate the effects of various management alternatives upon water 
conservation, water quality, and hydroelectric power production. 
The model generates synthetic sequences of streamflows and total 
dissolved solids (TDS) concentrations. The flows of water and TDS 
are then routed through the major reservoirs of the system, Lakes 
Powell and Mead. 


50124 Acoustic velocities and electrical properties of frozen sand- 
stones and shales. King, M.S. (Univ. of Saskatchewan, Saskatoon). 
Can. J. Earth Sci.; 14: No. 5, 1004-1013(May 1977). 

Ultrasonic velocities and electrical properties have been mea- 
sured in the laboratory at permafrost temperatures on a number of 
samples of sandstones and a shale which been recovered from 
boreholes in the arctic and stored in their natural frozen state. 
Compressional and shear-wave velocities, electrical resistivity, and 
pane relationships in the frequency range 0.005 to 100 kHz 

ve been measured on the permafrost samples, at temperatures in 
the range -18°C to +4°C. Results of the tests show that, at a 
particular temperature, there is a small decrease in the electrical 
resistivity measured on all samples tested as the frequency is in- 
creased. The phase-angle differences measured show no consistent 
relationship with either frequency or temperature, but they are all 
less than 12° in magnitude. The electrical resistivity at a particular 
frequency and the ultrasonic velocities are affected in a similar 
manner by changes in temperature. Whereas the sandstones show a 
sharp reduction in velocities and resistivity as the temperature is 
raised to 0°C or above, the shale shows little dependence of these 
ters on changes in temperature in the range tested. An 
increase in shale content of the sandstone results in behavior interme- 
diate between that of a clean sandstone and that of a shale. 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 47279, 47311, 47397 


151970) Mapping the continental basement. Mosaic; 7: No. 6, 9- 
15(1976). 
Geologists are hoping that pare gained from petroleum 
will provide the tools needed for a massive — 
research effort to illuminate the basic characteristics of the North 
American continent. Seismic reflection technique, plate tectonics 
concept and the VIBROSEIS lunar exploration system are discussed 
with possible applications. (PCS) 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 47533 


50126 ape Gate of seismograph stations operat- 
evada Operations 


ed in support of the ERD. Office, January 
1964—June 1976. Navarro, Wuollet, G.M.; Bradley, B.R. (Geo- 
logical Survey, Las V. Nev. (USA)). May 1977. Contract E(29- 
2)-0474. 78p. . NTIS, PC A05/MF AO01. 

The seismograph stations listed in this catalog were estab- 
lished over the period _—- 1964 through June 1976 in support of 
the Energy Research and Development Administration, Nevada 
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RDA/NYV) underground weapons tes! 
‘est Site (NTS), central ftom and pent 

listings before 1964 see Coast and Geodetic 

"Seismic Data Summary 

1963”, by W. V. Mickey and T. R. aoe oe 

nates of stations instrumented for s 

Division (IAD, Plowshar) events are ip ublished in separate “oar 

(Appendix A, page 66). In addition to the stations for monitoring the 

testing pro , Other stations established for specific yf 

studies, such as the Aleutian Seismicity Network, are also 


50127 


rris, D. x. (Geological Survey of Canada, Calgary, Alberta). pp 
soot! of In Canada’s continental margins and offshore petroleum 
exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society 
of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion a AS — (29 Sep 1974). 


fuels reflection and gravity data suggest that the structural 
and stratigraphic framework of the northern Canadian Cordillera 
and adjacent Interior Platform continue seaward onto the continen- 
tal shelf along the southern rim of the Beaufort Sea. The structural 
style of the region, manifested in faults with reverse, strike and 
normal separations, is related to: 1. An array of Early Cretaceous, 
right-lateral faults which lies on the extension of the Kaltag Fault, 
and continues onto Beaufort Shelf. There, in addition to strike-slip 
displacement, many faults have normal with their south- 
east sides down. 2. Late Cretaceous and Tertiary extensional faults 
on the northwest flank of the Aklavik Arch which complement the 
Early Cretaceous array and resulted in the development of a struc- 
tural depression between these two temporally and spatially separat- 
ed families of faults. Collectively they provided a site for the 
deposition of the thick, Upper Cretaceous and Tertiary molassoid 
succession in the vicinity of the modern Mackenzie Delta. This 
faulting may be related to the initial, as of the 
Arctic Ocean Basin during the Mesozoic about an axis ximate- 
ly parallel to and seaward from the northern continental margin. A 
re-evaluation of magnetic and gravity information in the northern 
Queen Elizabeth Islands, in addition to the structures of 
the southern Beaufort Sea in terms of such an opening, suggests that 
- Upper Cretaceous and T succession along the southern 

of the Beaufort Sea developed in response to extensional tecton- 
ics ebaleng the continental margin. 


50128 Western Canadian continental margin. R.L. (Univ. 
of British Columbia, Vancouver); Tiffin, D.L.; Murray, J.W. pp 701- 
721 of In Canada’s continental margins and o} 
exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society 
of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion mee ot Nem Conint (29 Sep 1974). 


The current state of knowledge on the tectonics of the 
Canadian Pacific continental margin is summarized. This is an active 
area of the earth's crust marking the juncture of the Pacific, Ameri- 
can and Juan de Fuca plates. Major tectonic and ph 
features of the area are described. A bathymetric compilation of the 
Canadian continental margin is presented and further illustrated by 
continuous seismic profiles over typical areas. A c in velocity 
and direction of the Juan de Fuca plate about 5 Ma B.P. has resulted 
in a change in movement of the tiple junction al —_ the continental 
margin between the periods 10 to 5 B.P. Ma B.P. to the 
present. 


50129 Hy 


drosphere Fyfe, W.S. (Univ. of 
Western Ontario, meget 


interaction. 

gene of In Canada’s continental 
margins and offshore ee Yorath, C.J. (ed.). 
— Alberta; tan Society of Petroleum Geologists (1975 

_ Continental 1 margins ? acs Sep 191 17a), petroleum explora- 
tion conference; Canada 

See CONE HOGS 

New tectonic theories indicate massive hydrosphere-crust- 
mantle interaction. The ocean ridge environment must be one where 
cooling involves seawater motion. Spilites are the metasomatic prod- 
uct. Later interactions in the moving slab may produce heat. i 
subduction processes large amounts of water may be rec’ a 
— the mantle. The ocean volumes may be diminishing wii 

any major ore deposits may result from such massive fluid 
flow processes. 


50130 Elementary theory of vertical seismotectonic motions. Riz- 
nichenko, Yu.V. (Inst. of Physics of the Earth, Moscow). Dokl. 
Akad. Nauk SSSR; 226: No. 2, 324-327(11 Jan 1976). (In Russian). 

The concepts of tectonic and seismic flows are concretized 
for the case of vertical motions. Seismic flow is considered to be the 
component part of tectonic flow due to residual motions in an 
earthquake. A general equation is derived for the average rate of 
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uplift during seismic flow of mountain masses. On comparing nu- 
merical values of rates of uplift due to seismic flow with rates of 
vertical motions which were obtained from data it is 
concluded that the role of earthquakes is ordinarily very small in the 
observed growth of mountains and in the formation of depressions. 
oventuuies the relation of seismic flows with tectonic flows can be 
erst al the magnitude of an earthquake from geodesic data. 9 


MAGMATISM, VOLCANOLOGY, AND IGNEOUS 
PROCESSES 


50131 Origin of boron in waters of a a, 
LA. Int. Geol. Rev.; 18: No. 8, 929-934(Au te 

Translated from Sov. Geol.; No. i. Sard 2(1975). 

A characteristic feature of the products of mud-volcano activ- 
ity in the Kerch-Taman region is their high boron content. Distribu- 
tion of boron in waters of mud volcanoes is characterized by 
restriction of anomalously high concentrations of boron to | 
volcanoes actively poomnae te at the present time in general, and to 
the most active period of operation of the individual volcano; there 
is a direct correlation between boron and the hydrocarbonate ion (r/ 
sub B//HCOs/ = 0.5), and between boron and carbon dioxide from 
the mud-volcano gases (r/sub B//CO2/ = 0.4). The correlation is 
lacking between boron and mineralization, and between boron and 
chlorine, the correlation is close to inverse. A spatial connection 
between areas of development of mud volcanism and belts of boron 
mineralization has been established. Anomalously high boron con- 
centrations in the products of mud volcanism in the Kerch-Taman 
region are part of the overall increased boron 7x of the Crimea 
and the Caucasus, which has been controlled recent magmatic 
activity. 


GEOPHYSICAL SURVEY METHODS 


REFER ALSO TO CITATION(S) 47374, 47376, 47381, 47382, 
47384, 47386, 47391, 50148 


50132 Investigation of a gravity high: offshore Newfoundland. Le 
Bis, A.P. (British Teueen Exploration Canada Ltd., Calgary). PP pp 
169-180 of In Canada’s continental margins and offshore petroleum 
exploration. Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society 
of Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Cal , Canada (29 Sep 1974). 

See CONF-7409163—. 

Pronounced gravity highs occur on continental shelves 
throughout the world. The classical explanations are usually based 
on the edge effect of a thick continental crust abutting a thin oceanic 
crust, or some variation of that theme. In the partic instance of a 
gravity 9 of offshore Newfoundland, traditional explanations are 

i and an alternative solution is — whereby the 
gravity anomaly is to the weight of sediments resting on a 
rigid plate originally in isostatic equilibrium. 


= ont Mayen Ridge. Johnson, G.L. (Naval Oceanographic 
,» DC). PP hg of In Canada’s continental 
ore ——- Yorath, C.J. (ed.). 
fe En eum ° F Petroleum Geologists (1975). 
rom Continental margins and offshore petroleum explora- 
tion conference; Cal, , Canada (29 Sep 1974). 
See CONF-7409163—. 
The northeastern boundary of the Icelandic Plateau is marked 
ms a north-south striking, flat-topped, ridge—the Jan Mayen Ridge. 
ag extends from the volcanic island of Jan Mayen to about 
68°30" Seismic reflection data across the ridge show a thin (100 to 
300 m) section of sediments overlying truncated eastward dipping 
oe. The western side of the ridge is apparently formed by a 
structural high represented by acoustic basement. It is generally 
accepted that the ridge may be a continental t rifted away 
from the Greenland continental margin as a 
Norwegian Sea spreading axis. Rock samples obtained b aes 
from where the ridge is cut on its northern end by the Jan Mayen 
Fracture zone support a Mid-Tertiary age for the Jan Mayen Ridge. 


50134 Phanerozoic relative motions of North Atlantic Arctic 
lands. Harland, W.B. (Univ. of Cambridge, Eng.). pp 235-256 ay 
Canada’s continental margins and offshore petroleum ex 

Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society of fia 


Geol 
rom Continental margins and offshore petroleum explora- 
tion conference; Cal; * amgaae (29 Sep 1974). 


See CONF- 
en major relative motion between the 
( one 
from the North Atlantic and Arctic Ocean basins and lands (espe- 
cially Canada, Greenland and north western Europe) io considered. 
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A kinematic, step by step sequence in reverse restores, by a series of 
named and defined phases, successively earlier configurations with 
comments on alternatives. By this means, some contradictions that 
result from single stage (continental drift) models are resolved. 


50135 Opening of the Bay of Biscay. Williams, C.A. (Lamont- 
Doherty Geological Observatory, Palisades, NY). pp 363-374 of In 
Canada’s continental margins an offshore petroleum exploration. 
Yorath, C.J. (ed.). Calgary, Alberta; Canadian Society of leum 
Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409 163—. 

An analysis of the magnetic anomaly profiles in the Bay of 
Biscay has produced evidence for the existence of an east-west 
trending former spreading axis in the region. The age of the Biscay 
seafloor deduced from the identification of — anomalies is 
Cretaceous, with the major opening probably beginning in the 
Barremian and terminating approximately 73 My ago, during the 
Maastrichtian. 

50136 Geophysical results from the continental margin off south- 

ern Baffin Island. Grant, A.C. (Geological Survey of Canada, Dart- 

mouth, Nova Scotia). pp 411-431 of In Canada’s continental margins 

= fw leum 7 loration. Yorath, C.J. (ed.). Calgary, 
Society o! P Petroleum Geologists (1975). 

— Continental margins and offshore petroleum explora- 
tion conference; Calgary, Fay (29 Sep 1974). 

See CONF-7409163—. 

Reflection seismic and magnetic data from the continental 
margin off southern Baffin Island indicate a much more complex 
structural style than is observed on the Labrador Shelf to the south. 
Several “geophysical units” can be identified on the southern Baffin 
Shelf on the basis of seismic and magnetic character. By analogy 
with geophysical observations in Hudson Strait-Ungava Bay and on 
the Labrador-Newfoundland Shelf to the south, these units are 
provisionally identified as being Precambrian, early Paleozoic, late 
Paleozoic-Mesozoic and Cretaceous-Tertiary in age. The inferred 
upper Paleozoic to Tertiary sedimentary units are affected by fold- 
ing, faulting, diapir-like intrusions and, off Cape Dyer, are covered 
a of presumed Lower Tertiary basalt. The basalt patches 

re appear to be either faulted or erosional remnants of an 
originally more extensive cover. Buried erosional channels in the 
inferred Cretaceous-Tertiary section off Cumberland Sound exceed 
1 km in th, and may deepen considerably to the north in Davis 
Strait. Review of available survey data suggests that in the region of 
the Davis Strait sill, the sea floor may be underlain — by 
continental crust, which raises strong doubt the h 
that Greenland underwent major separation from Canada during a 
Late Cretaceous-Early Ternary episode of sea-floor —— 


50137 Gravity anomalies and passive continental margins, 
Canada and Norway. Sobczak, L.W. (Dept. of Energy, Mines and 
Resources, Ottawa). pp 743-761 of In Canada’s continental 
- Sian leum -_ loration. Yorath, C.J. (ed.). Calgary, 
Society o' F Petroleum Geologists (1975). 

_ Continental margins and offshore petroleum explora- 
tion conference; Calgary, Canada (29 Sep 1974). 

See CONF-7409163—. 

A belt of prominent, elliptically-shaped, positive, free air 
found over the continental break of pas 100 mgal) generally is 

und over the continental break of passive continental margins. 

These anomalies can be explained by a prograded wedge of Quater- 
a Se ee ern een eer 
Se ee ect and the edge effect anomaly 
between continental and oceanic crusts in isostatic equilibrium 
(Airy) accounts for most of the gravity high along the cy 
roximately 80 mgal). Basement ridges, high density belts in z 
basement, mantle rid; or carbonate banks may account for the 
toa ined portion of the residual anomaly (approximate- 
'y 20 mgal). 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 47210, 47220, 47400, 47405, 
47447, 47673, 47675, 47676, 47677, 47761, 47789 


50138 (BNL—22432) New thermoluminescence techniques for 
mineral exploration. Levy, P.W.; Holmes, R.J.; Y, P.J.; Chen, 
C.C.; Swiderski, H.S. (Brookhaven National ., Upton, N.Y. 
(USA); Columbia Univ., New York (USA)). 1977. Contract EY-76- 
C-02-0016. 13p. (CONF-770316—1; IAEA-SM—216/51). Dep. 
NTIS, PC A02/MF AOl1. 
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From IAEA international symposium on nuclear techniques 
in exploration, extraction and processing of mineral resources; 
Vienna, Austria (7 Mar 1977). 

The thermoluminescence of carbonate host rock in the vicini- 
ty of known lead-zinc and lead-zinc-fluorite mineralization was 
reexamined for possible development as an exploration technique. 
The measurements were made with equipment for determining the 
thermoluminescence spectrum at closely spaced temperature inter- 
vals. Radiation-induced thermoluminescence was also measured. 
Samples were studied from five localities in Mexico, Southwest 
Africa, and the United States. Four thermol ence properties 
were found to vary with “distance-from-ore” in a systematic manner. 
These include the glow peak intensity and temperature and the 
emission spectrum peak energy and full width at half-maximum. For 
example, in both limestone and dolomite, the high-temperature glow 
peak intensities are low or negligible within the ore and as the 
distance from the contact increases the intensity rises rapidly to a 
maximum, or maxima, and then decreases irregularly to constant 
value slightly above that in the ore. Depending on the thickness of 
the ore, the thermoluminescence characteristics associated with the 
mineralization extended from ten to a hundred or so meters from the 
ore host rock contact. 5 figures. (DLC) 


50139 (UCRL—78587) Response of rocks to large stresses. 
Schock, R.N. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 10 Nov 1976. Contract W-7405-ENG-48. 25p. (CONF- 
7609124—1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on planetary cratering mechanics; Hous- 
ton, Texas, United States of ya (USA) (12 Sep 1976). 

To predict the dimensions and characteristics of impact- and 
explosion-induced craters, one must know the equation of state of 
the rocks in which the crater is formed. Recent experimental data 
shed light upon inelastic processes that influence the stress/strain 
behavior of rocks. We examine these data with a view to developing 
models that could be used in predicting cratering phenomena. New 
data is presented on the volume behavior of two dissimilar rocks 
subjected to tensile stresses. 


50140 Termodinamika prirodnykh mul'tisistem s ogranichi- 
usloviyami. a of natural multisystems 
with limiting conditions). LK.; Kiselev, A.L; * iaaecoges 





Karpov, 
P.I. Novosibirsk, USSR; Izdatel’stvo Nauka (1976). 1 
This book presents theoretical principles fs 4 computer 


modeling of the physics and chemistry of natural mineral formation 
processes with a theoretically new statement of the problem of 
calculating chemical — by introducing limiting conditions 
into the initial data in the form of a st of linear equation of the mass 
balance and also of a pots of other limitations determined by the 
character of the model. Data are presented on the formation of 
various silicate minerals. Details are presented on the mathematical 
theory for optimum programing. 230 refs. (SJR) 


50141 Contribution of rock mechanics experiments to the struc- 
tural geology of sedimentary basins. Poulet, M. (Inst Fr du Pet). Rev. 
Inst. Fr. Pet. Ann. Combust. Liquides; 31: No. 5, 781-822(Sep-Oct 
1976). (In French with English abstract). 

Orders of magnitude of the different factors in nature that 
control sress/strain relations, i.e., the stresses involved, rate of strain, 
temperature and anisotropy of rocks are defined. A review is made 
of laboratory test results of the uniaxial type (surface conditions) and 
of the triaxial type (deep conditions), with the nature of the stresses 
involved i specified in each case, i.e., tension, compression and/ 
or shear. Rock behavior during compression tests enables them to be 
classified in three categories: so-called elastic rocks (compact sedi- 
mentary, metamorphic and crystalline rocks), so-called elasto-plastic 
rocks with some porosity (sandstone, limestone), so-called plastic 
rocks (salt, gypsum). With each type thus defined, laboratory experi- 
ments are performed to analyze the influence of the following 
parameters: confining pressure which increases with depth and 
makes for considerable permanent deformation of pean 
rocks, pore pressure which on the contrary makes them more fragile, 
temperature whose influence is predominant for plastic rocks, time 
which alone makes extensive continuous deformation ible under 
low stresses, and anisotropy linked either to deposition (stratifica- 
tion) or to prior deformations. 67 refs. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 47392, 47674, 47675, 47676, 
47677, 47716, 47717 


50142 North American and African drift: the record in Mesozoic 
coastal plain rocks, Nova Scotia and Morocco. Bhat, H. (Societe 
Nationale des Petroles d’Aquitaine, Pau, France); McMillan, N.J.; 
Aubert, J.; Porthault, B.; Surin, M. pp 375-389 of In Canada’s 
continental margins and offshore petroleum exploration. Yorath, C.J. 
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(od. oo Alberta; Canadian Society of Petroleum Geologists 
1975). 

From Continental margins and offshore petroleum explora- 
tion conference; , Canada (29 Sep 1974). 

See CONF-7409163—. 

Sufficient data on Mesozoic and Tertiary deposits in the 
offshore area of Nova Scotia and F walleye are now —- to 
further substantiate the — of sea floor ee 
ment of each area comprises Paleozoic rocks during Ml 
Hercynian orogeny. The earliest Mesozoic rocks are salt and evapor- 
itic sequences of Late Triassic and earliest Jurassic age. These are 
overlain by a shelf clastics and carbonates. In Morocco, 
the Middle and Upper Jurassic grades from clastics in the east to an 
Oolitic limestone bank and marine shales to the west. On both sides 
of the Atlantic the Jurassic succession is overlain by delta-like 
clastics, the youngest of which are Late Cretaceous in age. Addition- 
al similarities in the Mesozoic rocks of these two areas are indicated 
from geochemical data which include information on clay mineral 
assemblages, trace elements, and organic carbon. Following a 
common Mesozoic history, the first important difference between 
come two ous & ciadins ae Ga presence of the 
Wyandot Chalk in the western North Atlantic. Equivalents are not 
— in Morocco. Mesozoic and Tertiary rocks in Morocco were 

olded in the Early and Late Tertiary whereas equivalent formations 
were tectonically unaffected in Nova Scotia. These observations can 

be accounted for by adopting the concept of sea-floor spreading. Salt 
was deposited in narrow restricted npr a during the early 
stages of rifting. As rifting progressed, more open marine 

prevailed allowing deposition of shelf- sediments. 

depths between the continents were ini 

Middle Jurassic. As spreadi rogressed and the land masses 
became more distant from each other, the Mesozoic sections on each 
side of the Atlantic increasingly became different. From Late Creta- 
ceous time onward the margins were sufficiently distant from each 
other that different histories resulted. 


50143 Mantle helium in the Red Sea brines. Lupton, J.E.; Weiss, 
R.F.; Craig, H. (Scripps Institution of Oceanography, La Jolla, Calif. 
(USA)). Nature (London); 266: No. 5599, 244-246(17 Mar 1977). 
It is stated that He isotope studies of terrestrial samples have 
shown the existence of two He components that are clearly distinct 
from atmospheric He. These are termed ‘crustal’ He and ‘mantle’ He; 
the latter was discovered as ‘excess *He’ in deep ocean water and 
attributed to a flux of primordial He from the mantle. Studies of the 
*He/*He ratio in deep Pacific water and in He trapped in 
basalt glasses showed that this ‘mantle’ component is characterized 
by ratios about ten times the atmospheric ratio and 100 times the 
ratio in ‘crustal’ He. Basalt glasses from other sea waters also 
showed similar ratios, and it is indicated that ‘mantle’ He in areas in 
which new lithosphere is being formed has a unique and uniform 
isotopic signature. Measurements of He and Ne are here reported 
that reveal additional information on the origin of Red Sea brines 
and their relationship to the Red Sea rifts. 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 47385 


a (COO—3563-56) Radioelement studies in the oceans. Pro- 

report, January 1, 1976—December 31, 1976. Bowen, V.T. 
(Woods Hole Oceanographic are Mass. Saar ts _ Con- 
tract EY-76-C-02-3563. 13p. Dep. NTIS, PC A02/MF A\ 

During 1976 large-volume seawater and wot asa samples 
were collected for analysis of fallout radionuclides, especially Pu and 
Am, and radionuclides from other sources during cruises in the 
Mediterranean and Atlantic off the Iberian Peninsula and in the 
North Sea and northeastern Atlantic to Iceland. Plankton samples 
were also collected for analysis for radionuclides and the distribution 
and abundance of Foraminifera and Acantharia. A list of publica- 
tions that rt the results of previous studies under this contract is 
included. (C CH) 


50145 Some remarks on regression and transgression in deltaic 
sediments. Dailly, G. (Elf Oil Exploration and Production Canada 
Ltd., Calgary, Alberta). pp 791-820 of In Canada’s continental 
margins and offshore ‘oleum = loration. Yorath, C.J. (ed.). 
Calgary, Alberta; ian Society o' P Petroleum Geologists (1975). 

From Continental margins and offshore petroleum explora- 
tion conference; Cal , Canada (29 Sep 1974). 

See CONF-7409163—. 

By com) m of three large deltas—Niger, Mississippi and 
Mackenzie—it is possible to analyze the overall architecture of these 
huge regressive accumulations of sediments. A number of theoretical 
models are proposed which analyze the most important variables: 
pro tion, subsidence and sediment composition. A composite 

el which combines progradation, subsidence and flexing of the 





ee eerie tay awed is ete. 

i ite model, depression of the lithosphere caused 

vedment [oaing exe beyond the point to which sediments 

A ees Se ee, ee 

dias Coumpestoien to tas geet ed regression in one 

j transgression in the opposite one. In the Niger 

a ee eee 

ita. The distribution of the majority 

i vertical sequence of sediments can 

plai distribution of the transgressive shales in the 
axis. One consequence of this mechanism is that 

transgressions. Ambiguities in the use of the terms 

transgression and regression in a deltaic environment are described. 

For example, the same sedimentary facies can be simultaneously 

——— on the alluvial plain and regressive towards the open 

final conclusion is that the study of deltaic sediments is an 

oy and subtle school for applying the classical concepts of 

geo! 


50146 Ice dynamics in the Canadian 
Arctic Basin as determined by ERTS-1 observations. Ramseier, R.O. 
(Dept. of the Environment, Ottawa); Campbell, W.J.; Weeks, W.F.; 

-Arsenault, L.; Wilson, K.L. pp 853-877 of In Canada’s 
continental margins and offshore petroleum exploration. Yorath, C.J. 
oe ee Alberta; Canadian Society of Petroleum Geologists 

From Continental margins a offsho a petroleum explora- 
tion conf Canada 

See CONF Hostess) 

ERTS-1 “Quicklook” imagery for the period March to No- 
vember 1973 has been utilized to study sea ice in the Canadian 
archi and in the adjacent Arctic basin. The imagery, which 
oo. extensive cov of the area of interest, contains — 

information on variations in sea ice dynamics and ice morphol 

Ss Sy Sate covey See Se steam. Because 0 the 
sidelap of the 1 orbits over the study area, recognizable ice 
floes could be tracked on repetitive daily images for time periods as 
long as 6 days. Information on ice drift velocities, compactness, floe 
size, fast ice and ice melt patterns, and dates of breakup and freezeup 
were obtained. Although details of the ice motion were complex, it 
was possible to delineate some general patterns such as the advection 
of ice southward the islands of the i a 
Viscount Melville Sound, eastward out of 

westward out of Amundsen Gulf. Ice drift velocities of greater bn 
58 km/day were measured in Lady Ann Strait while values of 20 to 
30 km/day were common in Amundsen Gulf. 


50147 Modelling of drift of nearby wind and 
current measurements at a fixed station. Soulis, E.D. 
Engineering Services Co. Ltd., Calgary, Alberta). pp 879-889 of In 
Canada’s continental margins ‘and offshore petroleum loration. 
ante Calgary, Alberta; Canadian Society of leum 
eo margins and offsho 
ton contre 
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tion was jucted in the Labrador Sea b the Fesukty of Eaginesr: 
wi and Applied Science of Memorial University, Newfoundland. 
Vind velocity measurements taken at sea and on shore, cureat 
elocity measurements from a fixed array of current meters, and 
iothens trajectory measurements recorded from a shore base radar, 
cnentnnd. A statistical study shows that an average of 80 percent 
of an tosbarg’s Glaphacoment oma be modeled from wind and current 
measurements. The average response of icebergs to wind and transi- 
tory current effects is presented. 


50148 Shear-wave velocity versus depth in marine sediments: a 
review. Hamilton, E.L. (Naval a Center, San Diego, CA). 
Log Anal.; 18: No. 1, 33-40(1977). 

This paper reviews and studies measurements of the velocity 
of Dene weaves ot veriaus Gout in some walihilied, woter-cntusates 
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ASTROPHYSICS AND COSMOLOGY 
REFER ALSO TO CITATION(S) 49685, 49687 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 49563, 49564, 49591 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 
50149 


gram 
627-641(19 pp 


SO ced or tien at Sem 
presets Gai oeoele att aie to eameene 
transformation is experimentally verified. There are difficulties in the 
reconstruction of the star images from the shadow hologram when 
numerous zone patterns are superim: . The loss of information 
could be minimized in this case by using zone plates having zones of 
reduced width. The advantage of the process in comparison with a 
pinhole camera of equal resolution is a significantly less oe 
time. In this experiment a factor of 30 was yielded. This is 
strated with the use of microdensitometer tracings. The holograms 
were prepared by photographic superposition. 


SOLAR PHENOMENA 


50150 (AD-A—033951) A high resolution spectral 
solar irradiance from 380 to 700 nanometers. Volume I. Tabular form. 
Environmental research papers. Beckers, J.M.; Bridges, C.A.; to 
liam, L.B. (Air Force Geophysics Lab., Hanscom AFB, Mass. 
(USA)). 16 Jun 1976. 174p. (AFGL-TR—76-0126(); AFGL-ERP— 
565-Vol-1). NTIS, PC A08/MF AO1. 

See also Volume 2, AD-A—031301. 

This resents in tabular form the spectrum of the solar 
irradiance wii spectral resolution. 


50151 pig ig Fine structure on the Sun at 2.8 cm. 
Final scientific report 1 7T3—30 Sep 76. » CJ. 
(Stanford Univ., Calif. (USA). Radio Astronomy Inst.). 16 1976. 
Contract F19628-74-C-0053. 67p. NTIS, PC AO#/MF AOI. 

More than 400 hours of observations of the 2.8 cm solar radio 
emission were obtained with the Stanford interferometer. The obser- 
vations were divided into two categories: the emission of the quiet 
Sun and the emission from active regions. The observations of the 
08 Se eae cates Bee She teeta & beeen Se 
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50153 (N—77-10993) The solar gamma ray spectrum between 4 

and 8 Mev. Ramaty, R.; Kozlovsky, B.; Suri, A A.N. (National Aero- 

nautics and Space Administration, Greenbelt, Md. (USA). Goddard 

; xs it Center). Oct 1976. 57p. (NASA-TM-X—71209; X— 
76-229). NTIS, PC A04/MF AOl1. 

Submitted for Publication. 

The properties of nuclear gamma ray emission in the 4 to 8 
MeV range were evaluated. This emission consists of broad and 
narrow lines resulting from nuclear reactions of energetic H, He, C 
and O nuclei with ambient matter. Calculations were com with 
observations of the 1972, August 4 flare and show that: (1) essential- 
ly all the observed radiation in the 4 to 8 MeV region is to the 
superposition of broad and narrow lines of nuclear origin with 
almost no contribution from other mechanisms; (2) the accelerated 
particles in the energy region from about 10 to 100 MeV/amu have a 
relatively flat energy spectrum; (3) the calculated gamma ray spec- 
trum, obtained from an isotropic distribution of accelerated particles, 
fits the observed spectrum better than the spectrum derived from an 
anisotropic distribution for which the les’ velocity vectors 
point towards the photosphere; and (4) it is possible to set a stringent 
upper limit on the ratio of relativistic electrons to protons in flares, 
consistent with the small, but finite, electron-to-proton ratio in 
galactic cosmic rays. 


50154 (NTIS/PS—77/0250) Solar eclipses (a with 
abstracts). Report for 1964—Feb 77. Grooms, D.W. (National Tech- 
nical Information Service, Springfield, Va. (USA)). Apr 1977. 165p. 
NTIS, PC A01/MF AOl. 
Supersedes NTIS/PS—76/0131, and NTIS/PS—75/229. 

Studies on coronal and ionospheric observations during solar 
eclipses are cited. Observations resulted from the eclipses of 1961 
through 1973. (This updated bibliography contains 160 abstracts, 10 
of which are new entries to the previous edition.) 


ge (PB—262499) Solar—geophysical data Number 386. Part 
Il. (Comprehensive ae Data for April 1976—March 1976 and 

miscellanea. Explanation of data reports issued as Number 378 (sup- 

plement) February 1976. Leighton, H.I. (National Geophysical and 
Solar-Terrestrial Data Center, Boulder, ae tates Oct 1976. 

42p. (SGD—386(Pt.2)). NTIS, PC A03/M. 

. See also report No. SGD—385(Pt. D, PB-261462, and PB— 

262498. 


This comprehensive report for April 1976, and March 1976 
and Miscellanea provides data on solar flares, solar radio waves, 
— solar particles, abbreviated calendar record, regional flare 


50156 tang ay J An observational investigation of Ba 
period oscillations in the apparent solar diameter. Doctoral thesis. 
Brown, T.M. (National Center for Atmospheric Research, Boulder, 
Colo. (USA)). 1977. Contract NSF-C760. 117p. (NCAR-CT—42). 
NTIS, PC A06/MF AOl1. 
ations of the apparent solar diameter were undertaken 
to determine whether long-period oscillations might be present. The 
observations discussed consist of 11 time series of the solar diameter, 
ws 7h in length. Power spectrum analyses of these time series 
oscillations throughout the 3 to 7 min period range, with 
rat or amplitudes of 2 X 10-° of the solar diameter. A careful 
consideration of random and systematic errors and a statistical 
analysis of the power spectra show that the oscillations are almost 
certainly a solar af ee and not an observational artifact. It is 
suggested that oscillations are normal mode vibrations of the 
entire sun. A simple theory is presented ———- waves in an 
atmosphere with a constant temperature gradient and Newton's law 
cooling, and used to demonstrate that the normal modes interpreta- 
tion is consistent with available observations of temperature and 
radial velocity, as well as with those of the apparent diameter. The 
observed oscillation periods are in good agreement with predictions 
based on current models of the sun. Since these periods may yield 
direct information about the sun's interior, the observability of the 
oscillations may be of great importance for the study of solar 
structure. 


50157 (PB—265820) A non-local 
ee f 
weak magnetic fields. amara, (Nai 
Center for —— Research, Boulder, Colo. (USA)). 1977. 
Contract NSF-C-760. 118p. (NCAR/CT—44). NTIS, PC A06/MF 


AOl. 

The present work is motivated by the desire to better under- 
stand solar Just as stellar astrophysics and radiative 
Sie aoa eae eae 
too has the study of tive transfer of polarized light in magnetic 
been a esa | of mutual growth. The 

the state of polarization of a beam of 
polarization, and 


through an optically thick medium in a weak 
ee eT ceived bene pat aa aaeeenaiae 


PHYSICS RESEARCH 


of motion. This allows the possibility of interference effects 

from the mixing of atomic sublevels in a weak 
ee ar ae el eis pea 
deriv y, cou} system of equations is presen‘ 

the order of magnitude of the interference effects, shown. Collisional 
effects are not considered. The itude of the interference effects 
in magnetic field measurements of the sun may be evaluated. 


50158 Is the solar neutrino flux deficient. W.E. (Univ. 
of 4+ an Philadelphia). Earth Extraterr. 3: No. 1/2, 43- 


“AIT, cater nsatsinn pusttunily nichered The failure to detect 
the predicted level of neutrino emission from the sun is examined. 
Possible ae for the discrepancy are considered. In addition, 
the solar environment is examined to find if the assumed 
pelle Fw oman distribution of ion velocities can be deficient 
either because of a drain of ions involved in nuclear reactions or 
because of a space correlation effected by the Coulomb It 
is concluded That neither effect changes the standard ss 
solar neutrino emission. spatial correlation deacriqtion i 
to be equivalent to the standard analysis. Recs omeiuale eae 
which may reveal clues to the puzzle are noted. 


50159 (N—77-10991) The ae < os the solar 
corona by means of observation. Onishchenko, 
0.G.; Mersov, G.A. (AN SSSR Mos Moscow. Inst. Kosmicheskikh 
Issledov anij). Oct 1976. Translation of PR—265. (NASA-TT-F— 
17271; —-. ip RIA ee. <n - 
is for inv solar corona 
the me? sic cadiquuade chesrvstion' oy eaueet sane tain 
into a counter-terrestrial mony ate & ——— of the electron 
concentration, it is proposed method measuring group 
delay on two coherent radio frequencies be used. It is shown that 
only prol observations of the Faraday effect make it possible 
to determine the value of the product of the electron concentration 
by the intensity of the magnetic field and its sector structure. Using 
combined measurements of the polarization plane deflection angle 
and group delay, the electron concentration and the magnetic field 
of the dense corona regions are 


50160 Seales ot Oe Se ee (National 
Aeronautics and Noo. Administration, W DC). IEEE 
Trans. —_ Sci,; NS-24: No. 1, 20-28(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The new and — contributions to solar physics, which 
are resulting from the NASA Skylab Program, are reviewed and 
their broader implications in terms of solar c cycle and solar-terrestrial 
relations are discussed. the “active” phenomena studied by 
the Skylab Apollo Telescope Mount (ATM) — experiments are 

coronal bright points, active and coronal transient 
events. One of the most in’ quiet Sane ae 
has been coronal holes. The results of the first Skylab Solar Work- 
shop, which was dedicated to a detailed investigation of these 
features and of their relationship with the solar wind, are also 
presented. 


GALAXIES 
50161 


regions. Dufour, R.J. (Rice 
Sci.; 2: No. 7/8, 245-257(1976). 
A review of and radio studies of the H II 
the Magellanic Clouds is rb Recent studies are 
a te studies ofthe Kinematic, spectra, and chemical 
implications of the studies to the understanding of 
the evolution of stars and 


PLANETARY PHENOMENA 


aan Pel D.P.; Gary, S.A Hot A.F. (Johns Hopkins 

t. Peletier, D.P.; , S.A; le, . Jol 

Univ., Laurel, MD). JEEE Trans. Nucl. Sci.; NS-24: No. 1, 795- 

800(Feb 1 977). 
From 23. nuclear science symposium; New Orleans, LA, 


Panes. Angular dstibuions im the ecliptic plane and pitch angle 
distributions are Obtained using an 8-sector scanning motor. 
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ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 50154, 50170 


50163 (AD-A—035283) Ion and neutral chemistry of the D- 
region during the intense solar particle event of August 1972. Final 
report 15 May 1975—30 Nov 1976. Gunton, R.C.; Meyerott, R.E.; 
Reagan, J.B. (Lockheed Missiles and Space Co., ’Palo Alto, Calif. 
SA). Lockheed Palo Alto Research Lab.). Jan 1977. Contract 
So 91p. (LMSC/D—556351). NTIS, PC A0S/MF 
the intense solar particle event of 3 through 11 

August 1972 (SPE72), simultaneous observations were made with 


with electron density profiles at altitudes from 50 to 90 km obtained 
with the radar at 28 times, principally over a 2-day period, has 
resulted in an extensive set of effective electron loss rates. The data 
are sufficiently accurate and contiguous in time that a detailed 
rn oe ene Steers coe tee See eee 
ionosphere and neutral atmosphere has been obtained. A 
Siisies &f Ge aeents Gulp io Gk ote. uatenaiien of Oo 
Gudllive tan eluates af Gen Ucasinn te Geant @ < —— 
tron loss rates under SPE-disturbed conditions provided that proper 
values are used for the atmospheric density, temperature, and minor 
species concentrations. Our present understanding of the negative 
ion chemistry is, however, not adequate to explain the SPE72 
results. The presently accepted daytime electron detachment pro- 
cesses at altitudes near 60 km underestimate the observed electron 
densities and hence the magnitude of radiowave absorption. The 
eS Sk ee ee en en 
photodetachment, photodissociation, and chemical reactions throu 
which electrons are freed from the complex ions formed from 
negative oxygen ions. 


50164 (AD-A—037645) A study of the effects of temperature 
variations on radio wave absorption. Research and development techni- 
oe hee a Olsen, R.O.; Smith, J.; Stammer, D.B. (Army 
Electronics Command, Fort Monmouth, NJ. (USA)). Nov 1976. 
30p. (ECOM—5807). NTIS, PC A03/MF AO1 
During certain days in winter, radio waves experience higher 
than usual amounts of absorption. A possible cause of these anoma- 
lous winter days is mesospheric temperature variations which alter 
the electron collision frequencies and indirectly enhance radio wave 
The effects of temperature variations on radio wave 
absorption are discussed in this report. Electron collision frequencies 
are determined for different temperature profiles and to account for 
absorption due to electron density variations. Electron density pro- 
files on certain days during the 1972 winter months of January and 
February are obtained from partial 


yer 
* A twilight launch on 6 March 
also occurred during relatively quiet 
conditions. E-layer electron densities of less than 100, 
eee Speen San Sas avtaing eae 
eee See Sates of moderate to 
ition rates 
coho ull nat ammasd ean tien 
ic field strengths. 
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50166 (AD-A—038263) The effects of uncertainties in the two- 
body ion—ion recombination coefficient upon computed ion wit 
tions in the seam report. Heimerl, J. 
(Ballistic Research Labs., A a Md. (USA). 
Mar 1977. i&p. (BRL—1972). NTIS, POA 

A version of the CHEM code (BE) NCHMARK-76) na 
been used to study the sensitivity of the daytime ionic 
decade changes in selected values of the two-body ion-ion sonnee A 
ation rate coefficient over the altitude range 30-80 km, inclusive. At 
one extreme, computed ionic populations change by as much as a 
factor of two in isolated cases. At the other extreme much 
changes are computed. 


50167 oe teen ae Ionospheric analysis and ionospheric 
inal , 1973—October 1976. Miller, D.C.; 


modeling. Final 
Gibbs, J. (Atcon Corp, Wakefield Mass. pony & rag 1977. Con- 
tract a 


wards jt. the bility to communicate 

pheric medium. These studies covered two distinct and separate 
areas. The first was concerned with improvements in ionospheric 
forecasting in the polar region through the pe espa of a 
models for electron density profiles and ionospheric fe ea 
second consisted of the study of various techniques establish- 
ment of high frequency communication circuit parameters. A 

have been made to determine ray paths for ionospheres with apie 
gradients accurately without Ay use of three dimensional 

techniques. 


MAGNETOSPHERIC PHENOMENA 
50168 (AD-A—034120) Relation between ee 
sional coefficients for een at te 


transport 

Interim report. Schulz, M. (Aerospace EI Segundo, Cal 
(USA). Ivan A. Getting Labs.). 8 ~— F Dee 1976 ¢ Contract 701-76-C- 
0077. 16p. NTIS, PC A ‘A02/MF AO 

e unweighted bounce - (NG) of the heric 
(Nj) along a field line and the weighted bounce average ((B(0)/ 
B)N(j) cos*a) are related (for each atmospheric constituent (j)) by an 
inte; or derivative with res t to the sine (y) of the eq 
pitc angle ( (a(0)), where : 0)(= 1/y? sin?a) is the ratio of local 
to equatorial magnetic-field intensity and a. is the local pitch angie. 
The unweighted bounce average (N(j)) is relevant to energy d 
tion by radiation-belt les of all species, while the ted 
bounce eee N(j) cos*a) is relevant to the Sumtyiiee of 
pitch-angle diffusion of radiation-belt electrons. 


50169 (AD-A—037492) Magnetospheric magnetic field model- 

ing. Annual scientific report. Olson, W.P.; Pfitzer, K.A. (M 

Douglas Astronautics Co., Huntington Beach, Calif. (USA)). Jan 

1977. Contract F44620-75-C-0033. 103p. pew hed PC pon a. 
A quantitative model of the magnetospheric 

and associated procedures for accurately cataloging ‘auanes 

data out to and beyond geosynchronous orbit is dev 

magnetic field model incorporates all major magnetospheric curren‘ 

systems and is valid for all tilt angles; i.e., angles of incidence of 

solar wind on the dipole axis. The model accurately represents the 

total magnetospheric magnetic field for conditions of low 

activity and to a geocentric distance of 15 earth radii or to the 

magnetopause. A new (B, I) coordinate system is dev to 

organize charged-particle data more accurately. The electric field 

produced by the daily varying tilt angle is computed. 


50170 (PB—262457) ome and measurement of the plas- 
maspheric electron content. Final report, 1 October 1974—30 
ber 1976. Poletti-Liuzzi, D.A.; Yeh, K.C.; Liu, C.H. (Illinois Univ., 
Urbana (USA). I here Radio Lab.). Sep 1976. Contract F19628- 
74-C-0044. 118p. U-ENG—76-2554). ap ey PC A06/MF AOI. 
Two techniques are used to measure the elec- 
tron content. The Faraday effect, which is — by the Earth 
oa ; insensitive to electrons in the plasmasphere. The 
oe Seay sane eee 
aie a ~ Sinan. by com these techniques, the 
pheric content can be measured. However, the sensitivity of the 
techniques depend on the ionospheric 
order to obtain consistent results from 


Therefore, in 
the sensitivity of the data, computer simul 
tions as sensitivi te) 


ionospheric are carried out discussed. The equipment 
conn and fs the measurement ao 
Results of the measured p! apne yo ob sgt data 
under normal magnetic storms 
—- behavior are also 
presented. 


50171 Spacecraft charging by magnetospheric am. Rosen, A. 
(TRW Defense and Space Systems Group, Redondo Beach, CA). 
IEEE nos Nucl. Sci.; NS-23: No. 6, 1762-1768(Dec 1976). 

From IEEE annual erence on nuclear and space 
effects; San Diego, CA, USA (27 Jul 1976). 


possible causes of ge 
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A potentially catastrophic environmental phenomenon was 
recently vered; large discharges and arcs on spacecraft. The 
purpose of of this paper is to review the charging phenomenon, its 

and the response of the scientific and engin communi- 
ty during the past few years. The similarities and differences be- 
tween spacecraft charging and SGEMP will also be discussed. 


50172 Verification of rates in an IR sensor 


es Aircraft 
lo. 6, 1775- 


radiation background 
system. Holman, A.B.; Smith, E.C.; Autio, G.W. (Hi 
les). IEEE Trans. Nucl. Sci.; NS-23: 


Co., Los 
1780(Dec 197: 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The space radiation environment causes interfering back- 
grounds in orbiting infrared sensor systems. At times this radiation 
can be intense enough to cause a total loss of usable data in the 
system. Adequate shielding and proper detector/electronics design is 
necessary to assure a fully operative sensor for a planned mission. A 
number of models predicting radiation background event rates have 
been published, but they _— = age verified by data obtained 
from an orbiting sensor. presents on-orbit data and 
compares them to event rate Range a fens for the actual system (14 
germanium detectors). Background events in the data are 
attributed to charged icles and bremsstrahlung creating large 
pulses in the detectors. The overall agreement between the data and 
~ predicted event rates ies to the radiation background is excel- 
ent. 


50173 Streaming instabilities in satellite plasma sheaths. Parks, 
D.E.; Wilson, A.; Katz, I. (Systems, Science, and Software, La Jolla, 
CA). IEEE Trans. Nucl. Sci; NS-23: No. 6, 1808-1813(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

The electrical equilibrium of a satellite at high altitudes, 

resenting the balance between emission and accretion of char, 

at the satellite surface, requires for its existence the stability of 
potential and charge distributions throughout the space surrounding 
the satellite. The stability of equilibrium states of geometrically 
simple satellites illuminated by solar radiation and exposed to the 
charging environment of the rarefied plasmas at plasmaspheric and 
magnetospheric altitudes is considered. Sufficient conditions for 
stability are established on strictly analytical grounds and, in the case 
of satellites large compared to the Debye length, lambda/sub D/, 
sufficient conditions for equilibria to be unstable are given. The 
stability of various equilibria are investigated numerically by means 
of a one-dimensional particle simulation of a collisionless plasma. 


50174 Static and dynamic behavior of spherical probe and satel- 
lite plasma sheaths. Katz, I. (Systems, Science, and Software, La 
Jolla, CA); Wilson, A.; Parker, L.W.; Rothwell, P.L.; Rubin, A.G. 
IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1814-1819(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

A number of electrical anomalies in satellites are ascribed to 
environmentally-caused charging, particularly in cases where the 
satellites are in geosynchronous orbits. A question which is ad- 
dressed in this paper concerns the time-dependence of the interac- 
tions between spacecraft p 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 50230 


BEAMS AND THEIR REACTIONS 


50175 (UCRL—79512) Negative ion yields from protons and 
hydrogen atoms backscattered from cesium-coated surfaces. Hiskes, 
J.R.; Karo, A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 13 May 1977. Contract W-7405-ENG-48. 17p. 
Dep. NTIS, PC A02/MF AOl. 

The formation of negative ions Jang hydrogen collisions on 
cesium-coated surfaces is discussed in the limiting cases where the 
resident cesium is either in the purely ionic state or in the purely 
atomic state. The survival fraction for negative ions moving away 
from a metal surface is calculated using a method employing com- 
plex eigenvalues. The fraction of surviving ions is found to be larger 
than calculated by previous workers. The poteteden 
cient for negative ion production by incident atoms wilh an energies of 
ten to pes omer he electron volts is estimated to be in the range 
thirty to forty percent. 


pon Ion-induced kinetic electron  scigg er m from semiconductors 
and insulators. Krebs, K.H. (Humboldt Univ., Berlin). pp 379-394 of 


In of ionized 1976. Navinsek, B. (ed.). Ljubljana, 
he University of Ljubljana (1976). 
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From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

One kind of emission, which appears during the interaction of 
atomic particles possessing kinetic energy with solid surfaces, is the 
electron ejection. This emission has an me oo role in experimen- 
tal atomic and -vacuum physics, especially eo and 
plasma physics. Formerly, only the emission from po i 
Secale wes of intarant, bot in secant Gup siiien & anne te a 
electron ejection from mon semiconductors and 
insulators. After a short description of the tal conditions, 
which are necessary for reproducible measurements at clean sur- 
faces, a survey is given about the experimental results on monocrys- 
talline metal targets, semiconductors and insulators (yield, energy 
distribution, angular distribution, distribution function) and Fees 
ble theoretical treatments. The individualities of the results are 
discussed, especially the influences of the electronic shell of the 
impinging ions and the electronic structure of the target materials on 
the electron emission. Also new possibilities of the ical treat- 
ment are discussed. 


50177 Surface and bulk phenomena in single crystal sputtering, 
Yurasova, V.E. (Moscow State Univ.). pp 493-554 of In Physics of 
ionized gases 1976. Navinsek, B. (ed.). Ljubljana, Yugoslavia; Uni- 
aa of Ljubljana (1976). 

sin ae eee ee a re 
io’ TO ugoslavia u 

See CONF-760883—. 

The differential sputtering yield in the close-packed directions 
was measured under ion bombardment of (001) Cu face and surfaces 
declined from the (001) face at the angle 8 in (110) face. Three cases 
were considered. In the first case of these faces bombardment (A) 
the ion beam direction coincides with [001] channel; in the second 
(B)—ion beam falls normally to the surface deviated from (001) face 
on the angle 8 and, finally, in the case (C) the ions impi under 
various angle a on (001) face. In the (A) case only the itions of 
ejection of target atoms are varied. In the case (C) only the condi- 
tions of the exit of ions are changed, and in the (B) case both these 
factors vary simultaneously. The half-width of Wehner’s spots and 
the relation between random and directed com — of sputtering 
was studied. The angular dance of DSY w lyzed by 
different sputtering theories. The best agreement ‘with the experi- 
mental data gives the focuson’s ghee de ony From the theoretical 
treatment and experimental study it was stated that geometry factor 
(path lengths) and energy one (momentum transfer) effect sputtering 
independently. Three types of surface topography are produced by 
ion bombardment of Cu (001) face and faces close to it: gas bubbles, 
cones and etching pits. It was discussed the strong dependance of all 
types of topography on small variations of angle of incidence respect 
to crystallographic axes. Influence of surface structure on the yield 
of sputtering was also studied. 


50178 SGEMP simulation ts with electron beams. 
Stahl, R.H.; Osborn, D.C.; Wenaas, E.P. (JAYCOR, Del Mar, CA). 
IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1975-1981(Dec 1976). 

From IEEE annual conference on nuclear and space 
effects; San Diego, CA, USA (27 Jul 1976). 

"An experiment is reported in which a 30-cm diameter elec- 
tron pulse from one of the Simulation Physics, Inc., generators was 
emitted from the center of a 60-cm diameter, 2-meter long cylinder 
located on the axis of a 3-meter diameter, 4-meter long vacuum tank. 
Magnetic field masurements were made at nine locations on the 
cylinder, — at the outer tank wall. The characteristics of the 
electron beam current approximately 3.5 kA, mean energy 
approximately 12 keV, FWHM approximately 2.5 nsec) were mea- 
sured with the same diode setting and beam profile. Electron spectra 
were obtained with the SPI magnetic spectrometer at three radii. 
Computer calculations with the ABORC code, using the 
time-dependent electron spectrum, gave excellent agreement with 
the anaaetie fields measured at various locations on the cylinder. 


50179 High current density ion source. King, H.J. (to Hughes 
Aircraft Co.). US Patent 4,028,579. 7 Jun 1977. Filed date 29 Jun 
1976. 6p. 

A high-current-density ion source with high total current is 
achieved by individually directing the beamlets from an electron 
bombardment ion source through screen and accelerator electrodes. 
The openings in these screen and accelerator electrodes are oriented 
and positioned to direct the individual beamlets substantially toward 
a focus point. 3 figures, 1 table. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 50196 
50180 (LA-UR—75-1940) Laser 


; oo K.C.; Al- 
dridge, J.P.; ee H.; Flicker, H.; Holland, R ereson, N.G. 
(Los Alamos Scientific Lab., N.Mex. (USA)). isis Contract w- 
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_ 19p. (CONF-751102—5). Dep. NTIS, PC A02/MF 


From International laser exposition and electro-optics 775; 
Anaheim, California, USA (11 Nov — 

In recent years considerable p has been made in the 
ee poopy the principal methods of 
ins polyatomic molecular structure. Lasers have been 
made many materials, and the wavelength of coherent radiation 
has been extended to cover molecular transitions in the spectral 

range from the ultraviolet to the far infrared. Diode spectroscopy 
has found its widest application in laser isotope separation es 8 
diagnostic tool. The laser line for isotope separation is very narrow. 
Therefore, the —— of laser isotope separation for many polya- 
tomic molecules requires very accurate measurements of resonant 


line positions which are not readily obtainable by conventional 
pee This paper discusses work conducted at LASL in molecu- 


lar spectroscopy using current and magnetically tuned PbSnSe (or 
PbSnTe) diode fom 


50181 Dissociative electron attachment. Hall, R.I. (Univ., Paris). 
59-70 of In Physics of ionized = 1976. Navinsek, B. (ed.). 
ns jubljana, Yugoslavia; University of Ljubljana (1976). 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

Dissociative attachment is a purely resonant process where an 
electron attaches to the target molecule to form a temporary nega- 
tive ion state. This resonant state subsequently dissociates to form a 
stable negative ion fragment. This process been well studied 
since the observations more than forty years ago, by performing 
a total collection of the ion fragments. Recently observations, differ- 
ential in scattering angle, have been performed, and they yield a 
deeper insight into the resonant process. The symmetry of the 
resonant state determines the probability of the electron attaching as 
a function of the orientation of the molecule. In diatomics, the 
molecule dissociates al the internuclear axis and the 
distribution of the dissociation fragments reflects this attachment 
— = Thus angular observations can give information on the 
symmetry and tion of the resonant state. The experimental 

ee eee Oe Se ae oe 
recent results on dissociative attachment in O2, NO, CO, He and 
H20 will be presented 


50182 Laserspectroscopy of diatomic molecules; determination of 
molecular constants. Vidal, C.R. (Max-Planck-Inst. fuer Extraterres- 
trische Ph Garching, Ger.). pp 807-836 of In Physics of ionized 
=. 1976. Navinsek, B. (ed.). Ljubljana, Yugoslavia; University of 
— F; 5 nal school and the ph f 
rom 8. international sc symposium on the physics o’ 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 
See CONF-760883—. 
In recent years laser spectroscopy has provided a tremendous 
wealth of new techniques for it 
such as potential curves, transition p’ i 
sections, dissociation cross sections and related processes. The paper 
starts with a review of the different experimental techniques such as 
laser induced resonance fluorescence, saturation (Lamb dip) spec- 
pa a laser induced polarization s /, nonlinear 


to the criterion to what extent they provide 
on the molecular constants 


ted which provides a quantum mec! 
stented Usech Olt em ter maps 6 ay ame 
pape oy nape ete Ane Sp Bangg: Log 
it of the order distortion 


higher 
‘sub v/, L/sub v/, ... . 
semiclassical 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


i wee Re 
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The interactions of positrons with inorganic compounds in 
aqueous solutions are discussed i in terms of the “modified Ore gap” 
model and the “spur reaction” model. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 49270, 50181, 50233 


50184 (N—77-10877) Vibration-translation energy transfer in vi- 
excited 


diatomic molecules. Mckenzie, R R.L A yoy 
Aeronautics and Space Administration, Moffett Field, (USA). 
Ames Research Center). Oct 1976. 242p. (NASA-TR-R—466; A— 
6453). NTIS, PC All/MF AO1. 

Thesis. Submitted to York Univ., Toronto. 

A semiclassical collision model is applied to the study of 
energy transfer rates between a vibrationally excited diatomic mole- 
cule and a structureless atom. The molecule is modeled as an 
anharmonic oscillator with a multitude of dynamically coupled 
vibrational states. Three main aspects in the prediction of vibrational 
energy transfer rates are considered. The applicability of the semi- 
classical model to an anharmonic oscillator is first evaluated for 
collinear encounters. Second, the collinear semiclassical model is 
applied to obtain numerical predictions of the vibrational energy 
transfer rate dependence on the initial vibrational state quantum 
number. La py averaged vibration-translation rate coefficients 
are predicted and compared with CO-He experimental values for 
both ground and excited initial states. The numerical model is also 
used as a basis for evaluating several less complete but analytic 
models. Third, the role of rational motion in the dynamics of 
vibrational energy transfer is examined. A three-dimensional semi: 
classical collision model is constructed with coupled rotational 
motion included. Energy transfer within the molecule is shown to be 
dominated by vibration-rotation transitions with small c in 

momentum. The rates of vibrational energy er in 
molecules with rational frequencies that are very small in compari- 
son to their vibrational frequency are shown to be adequately treated 
by the preceding collinear models. 


50185 Effect of outer atomic shell rearrangement on the general- 
of the inner shells. Amusia, M.Ya. (Ioffe Inst. 

of Physics and Tech., ah Tk pp 1-13 of In Physics of ionized 
bljana (1976) Navinsek, B. (ed.). Ljubljana, Yugoslavia; University of 
fj 197 

From 8. ——- school and symposium on the physics of 
ionized ; Dubrovnik, Yugoslavia (27 Aug 1976). 

CONF-760883— 

The inelastic fast electron scattering cross sections allowing 
the determination of valuable information on atomic structure, i.e., 
energy levels and atomic wave functions are discussed using the 
random phase approximation. 8 references. (JFP) 


50186 Investigation of 3.8 eV resonance in Co, by electron 
impact. Cadez, I.M. (Inst. of Physics, Beograd, Yugoslavia). pp 15-32 
of In Physics of ionized = 1976. Navinsek, B. (ed.). Ljubljana, 
Yugoslavia; eee of Ljubljana (1976). 

From 8. in’ — war Ane 1976 “cena of 

gases; Dubrovnik, Yugoslavia ug 

See CONF-760883—. 

Recently a greater interest is devoted to investigations of the 
resonant collisions of low — electrons with polyatomic mole- 
cules. This interest as normal consequence of the research 
development after a significant knowledge on ae eee 
in diatomic molecules is collected and it is strongly stim by the 
need for data in other fields of research. The resonant 
collision of electron with CO, molecule in the ener; between 
3 and 5 eV is doubtless one of the most and under- 
stood resonant collision process between electrons and polyatomic 
molecules. A general survey of the investigations dealing with this 
resonance given, and some more recent works are discussed in more 

. Especially, the results of measurements of the resonant vibra- 

excitation of CO: molecule by electron im ee a 
resonance are presented and discussed by means of the model 

ying local complex potential for the unstable negative ion state. 
in the vicinity of CO, equilibrium position is 

i results. Also the comment on the examina- 
tions of the dissociative electron attachment to CO2, which is also 

y channel of the same resonant state, will be given. 


1 observation of coherence —— and _— or me- 
excitation amplitudes in electron atom ~ yy P| 4 
‘of ionized I. (Univ. of Stirling, Scotland). 71-86 of 
1976. Navinsek, B. (ed.). ial, te 
Ljubljana (1976). 
From 8. tirana school warn a the physics of 
ionized Dubrovnik, Yugoslavia Aug | 
CONF-760883—. 7 
analysis of the electron 
excitation/de-exci 


-photon coincidence ex 
wieminenee tation process 1'S yields 3'P 
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yields 2'S of helium has led to the following new type of informa- 
tion prancing er for the first time in electron atom excitation 

tal evidence proved that the electron impact 
pa na so a helium atom into the magnetic substates m/sub L/ 
= O and m/sub L/ = +- | is completely coherent. L; +equalsoher- 
ence parameters defined according to Born and Wold as “degree of 
coherence” and “effective phase difference” were measured and 
related with eters such as excitation amplitudes and their phase 
differences. The most s result is the observation that the 
quantum cedianiall phase difference chi between the two excitation 
amplitudes a and a; for the 3'P state excitation of the magnetic 
substates with m/sub L/ = 0 and m/sub L/ = *~ 1 appears as a 
macroscopically measurable phase difference between two ortho- 
gonal linearly polarized light vectors. 


50188 Correlation effects in photoabsorption and in low electron 
atom scattering processes. Lan, V.K. (Observatoire de Paris). pp 87- 
121 of In Physics of ionized pe 1976. Navinsek, B. (ed.). Ljublja- 
na, bet University of Ljubljana (1976). 

rom 8. international school and symposium on the physics of 
ionized ; Dubrovnik, Yugoslavia (27 Aug 1976). 
CONF-760883— 

Recent theoretical developments and applications for electron 
scattering and other processes including polarizabilities, binding 
energies, and photoionization cross sections are reviewed. Emphasis 
is placed on those processes which were studied using the numerical 
code based on the R-matrix method. The success of the close 
coupling approach is illustrated. 61 references. (JFP) 


50189 Variational methods in electron scattering theory. Moi- 
seiwitsch, B.L. (Queen's Univ., Belinet) pp 123-141 of In Physics of 
ionized gases 1976. Navinsek, B. (ed.). Ljubljana, Yugoslavia; Uni- 
versity of aan (1976). 

From 8. international school and symposium on the physics of 
ionized ; Dubrovnik, Yugoslavia (27 Aug 1976). 

CONF-760883— 

A brief resume of the development of variational principles in 
the theory of the scattering of atomic particles is presented. In 
ers nagd the variational principles derived by Schwinger and 

ulthen for phase shifts and scattering amplitudes are discussed, the 
variational methods based on these obtained by Schwinger, Hulthen, 
Kohn and Kato are examined, and their applications to the scattering 
of electrons and positrons by atoms are surveyed. Also the problems 
~ ob variational bounds on the scattering lengths and phase 
fts, which have been studied by Percival and more extensively by 
Saae and his coworkers, is examined both when the atomic wave 
function if known exactly and when it is known only approximately. 


50190 Electron spectroscopy in heavy particle collisions. I. Nie- 
haus, A. (Univ., Freiburg). pp 143-154 of In Physics of ionized gases 

1976. Navinsek, B. (ed.). Ljubljana, Yugoslavia; University of Liu- Lju- 
bljana (1976). 

From 8. international school and symposium on the physics of 
ionized ; Dubrovnik, Yugoslavia (27 Aug 1976). 

CONF-760883—. 
Recent results obtained by the method of electron spectros- 
copy in heavy particle collisions are discussed. In this first lecture it 
is dealt with ionization processes arising in very slow (thermal-10 
eV) collisions in which part or all of the energy needed for electron 
ejection is contained in one of the collision partners, in the form of 
excitation energy or recombination energy, prior to the collision. An 
interpretation of the experimental results in the frame of the current 
theories will be given. 
50191 Electron spectroscopy in heavy particle collisions. II. Nie- 
haus, A. (Univ., Freiburg i.B.). p 155-163 of In Physics of ionized 
fan ane Nevin, B. (ed.). Phobijana, Yugoslavia; University of 
From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See Ck CONF-760883— 

Recent results obtained by the method of electron spectros- 
copy in heavy le collisions are discussed. In this second lecture 
it is dealt with ionization processes arising as a consequence of 
excitations effected by the collision itself. Atomic and molecular 
autoionization processes are distin: ed. A theoretical evaluation 
of the electron spectroscopic data in terms of recent theories will be 
given. 

50192 Slow electron scattering on atoms-the role of many-elec- 
peg on ——— A.P. (Boris Kidric Inst. of Nuclear Sci- 
or pp 183-197 of In Physics of ionized 
pet oeses’ 1916 Nev Navi B. (ed.). Ljubljana, Yugoslavia; University of 
~~ 7: 
From 8. international school and symposium on the physics of 
; Dubrovnik, Yugoslavia (27 Aug 1976). 
CONF-760883—. 

According to the many-body theory, the scattering of a 

particle on the many-particle system can be reduced to motion of an 


— 
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ming particle in a complicated energy dependent and nonlocal 
field. The The inclusion of correlations is necessary to account for: the 
difference between the exact electron density oe in the 
atom and that of the Hartree-Fock a polarization 
of an atom by incoming electron. be ay nas & of — may be 
described by the self-energy part of 2. One 
calculates = in a simplified version of the random pase approxima pe in 
tion with exchange (RPAE/sup s/), which holds 
of RPAE. The 2 is a complex quantity with its imaginary part Sa 
determines phase shifts for inelastic processes—excitation of — 
or their ionization by the incoming electron. The 
tained can be applied for any atom with occupied or pam 
subshells. The concrete calculations were performed on He, Ar and 
Xe atoms; the energy of the a was taken up to 30 
eV. The following were calculated: total and differential elastic 
cross sections; inelastic sca cross section of electrons on Ar 
above threshold epsilon = E - I/sub 3p/; the Wigner-Baz singulari- 
ties in the elastic scattering cross section of electrons at the excita- 
tion threshold of the 3p°4p('S) level in Ar; the energy level shifts of 
He, Ar and Xe; the width levels in Ar and Xe in respect to Auger 
(Coster-Kronig) effects, etc. 


50193 Electron—metal atom collision cross sections. T: 
Williams, W. (California Inst. of Tech., Pasadena, CA). rp aaa 199.218 
of In Physics of ionized 1976. Navinsek, B. (ed.). Ljubi 
Yugoslavia; University of fj jubljana (1976). 
From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 
CONF-760883—. 


Electron-metal atom collision processes became of consider- 
able interest recently y in connection with metal lasers 
and partly from a basic collision physics point of view. are 
several interesting characteristics of these processes, ¢.g., large in- 
elastic cross sections, extremely forward distribu- 
tions, very pronounced structures associated with two electron 
excitations, inner-shell excitations and autoionizations. Measurements 
carried out in our laboratory on Li, K, Mg, Ba, Cu, Zn, Pb and Bi 
will be described, and momentum transfer, elastic, and inelastic cross 
— as well as some results on autoionization processes will be 
reported. 


50194 (N—77-10925) Measurement of the differential elastic 
scattering of He atoms and the determination of the potentials of 
repulsion interaction. Leonas, V.B.; Sermyagin, A.V. (AN SSSR, 
Moscow. Inst. Kosmicheskikh Issledovanij). Oct 1976. Translation 
—— -Po—261. (NASA-TT-F—17268). 18p. NTIS, PC A02/MF 
AOl. 


Measurements are reported on differential elastic es 
for the systems: He-He, He-O*, and He-H. From a comparison 0! 
the observed sca’ with scattering values calculated from avail- 
able theoretical potentials of interaction, conclusions are drawn as to 
their relative reliability. 


50195 Differential cross sections for ejection of electrons from 
helium by protons. Rudd, M.E. (Univ. of Nebraska, Lincoln); To- 
buren, L.H.; Stolterfoht, N. At. Data Nucl. Data Tables; 18: No. 5, 
413-432(Nov 1976). 

A compilation is presented of the results of several authors on 
experimental cross sections for ejection of electrons from helium gas 
by protons of 5 keV to 5 MeV energy. The data are given as a 
function of the angle and energy of ejection. Angles from 10 to 160° 
are surveyed and electron energies range from 1 to 8600 eV. The 
doubly differential cross sections are integrated in various ways to 
obtain cross sections differential only in energy or angle, total 
electron production cross sections, and mean energies of ejection. 


50196 Theoretical study of LigH. II. Correlation diagram, and 
collinear reactions of H with Li, and Li with LiH in ground and 
excited states. England, W.B. (Ar, ¢ National Lab., IL); Sabelli, 
N.H.; Wahl, A.C.; Karo, A. J. Phys. Chem.; 81: No. 8, 772-776(21 
Apr i977). 

A SCF correlation diagram is reported for low-lying linear 
and bent states of Li?H. SCF potential curves are computed for th 
colinear reactions H + Li? and Li + LiH. These are related to the 
earlier study of C/sub 2v/ and collinear paths. Charge transfer is 
found to be important in all of the lowest states, and reactive charge 
transfer cones are discussed. Estimated electron-jump LizH 
tries are given. It is s ted that the reaction of Li'with LH ma 
produce the as yet un ed LisH molecule. 


ATOMIC AND MOLECULAR THEORY 
50197 (AD-A—033908) Atomic and 


wo Tech- 
nical progress summary report No. 21. Biondi, M.A. ae 
Univ., Pa. (USA). Pittsburgh Atomic Sciences Inst.). 27 Oct 1976. 
Contract N00014-76-C-0098. 14p. NTIS, PC A02/MF AO1. 


Topics of investigation are and identified by title, 
cunion tneeetestavey ta Chance of tae techs andl Gis GUM 
to which they belong. 
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50198 Atomic lifetime measurements by the method of correlated 
photons in a cascade. Dumont, A.M. (Observatoire de Paris). pp 33- 
48 of In Physics of ionized 1976. Navinsek, B. (ed.). Ljublj 
Yugoslavia; University of Ljubljana (1976). 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

The method of correlated photons in a cascade consists in 
measuring the time interval t/sub i/ between the spontaneous emis- 
sion of two correlated photons of an excited atom in cascading 
deexcitation. The time intervals t/sub i/ follow the statistical law 
exp(—t/sub i//tau) where tau is the mean lifetime of the intermedi- 
ate state. The photons are separated by interferential filters and 
detected by two fast photomultipliers, the time interval is measured 
using a time-to-pulse-height converter and a pulse-height analyser. 
The experimental data are analysed by least-squares fitting: the signal 
appears as an exponential decay above a bac und due to the 
uncorrelated photons, with a noise which is chiefly statistical noise. 
In order to have a sufficient signal-to-noise ratio, all the experimental 
parameters have to be carefully choiced. This method, in contrast to 
the pulsed electron beam or the beam-foil methods, is reliable 
because it does not involve cascading effects which could give 
several surim exponential decays, and it does not need the 
knowledge of the number of atoms and the source temperature. 
Measurements were made for one level of Hg as a check, and for 
several levels of ArII with a very good accuracy (2 to 3 [mgm 
The method can be used for molecular levels, and for o pur- 
poses, for example associated to a beam-foil as source. 


50199 Time resolved optical precision spectroscopy with applica- 
tions. Erman, P. (Research Inst. of Physics, Stockholm). pp 49-58 of 
In Physics of ionized gases 1976. Navinsek, B. (ed.). Ljubljana, 
Yugoslavia; University of Ljubljana (1976). 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

Recent technical developments of tunable dye lasers and high 
power electron excitation have enabled a grand refinement in studies 
of atomic and molecular lifetimes. Thus the high frequency deflec- 
tion technique, which is a particular version of high power electron 
excitation, was applied at this laboratory for measurements of several 
thousand optical lifetimes at a spectral resolution of 0.05 A FWHM 
or better. Apart from the classical applications, such as accurate 
determinations of oscillator strengths and element abundances, the 
“time resolved precision spectroscopy” has opened up possibilities of 
studying new properties of fundamental molecules. Thus lifetime 
studies of individual rotational levels or even separate spin-orbit and 
A components have revealed that predissociation and preassociation 
phenomena are much more common than earlier believed. In addi- 
tion to an increased knowledge of basic molecular properties, these 
phenomena have important applications such as accurate determina- 
tions of dissociation energies and molecular formation rates. 


50200 Derivation of the molecular vibration-rotation Hamilton- 
ian from Schroedinger equation for the molecular model. Louck, J.D. 
(Los Alamos Scientific Lab., NM). J. Mol. Spectrosc.; 61: 107- 
137(1976). 

The vibration-rotation Hamiltonian for a polyatomic mole- 
cule is derived in the form discovered by Watson by starting with 
the Schroedinger equation for the N particle system comprising the 
molecular model. 


GENERAL FLUID DYNAMICS 


(SAND—77-0374) Stability analysis of the von Neu- 
mann—Richtmyer difference scheme with rate materials 
relations. Part 2. Subcycling and the relation. Hicks, D.L. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). May 1977. Contract 
EY-76-C-04-0789. 31p. Dep. NTIS, PC A03/MF AOl1. 

Stability criteria are developed for solving problems involv- 
= rate-dependent material properties in hydrocodes such as 
ONDY. As severe restrictions in the allowable timestep size result 
for small relaxation times, subcycling was introduced to solve this 
problem. That is, if the subcycle number (m) is large enough, then 
the timestep restriction as it exists in WONDY is sufficient for 
stability; this is shown herein for the case of a simple backward 
difference subcycling scheme for the Malvern rate-dependent mate- 
rial relation. The problem of precisely how large m must be for a 
given ratio of the timestep to the relaxation time, h = At/tau, was 
studied. Although the form of solution for m as a function of h is 
complicated, it can be incorporated easily into WONDY. In the 
extreme cases of h very or large, the solution can be simply 
stated: if h is very small, then m = | suffices; if h greater than 2, 
then m greater than or equal to h suffices. The fact that the solution 
reduces to m greater than or equal to h for large h is an elegant and 
interesting result. 


MAGNETOHYDRODYNAMICS 


50202 (N—77-10919) Weak disturbances of magnetogasdynamics 
discontinuities. Rues, D. (Deutsche Forschungs- und Versuchsanstalt 
fuer Luft- und Raumfahrt e.V., Koeln (Germany, F.R.)). 30 Jan 
1976. 41p. (DLR-FB—76-11). NTIS, PC A03/MF AOI. 

Will Also Be Announced as Translation. , 

The influence of weak disturbances on magnetogasdynami 
discontinuities was investigated. In particular, the im it case of 
et d ic shock waves was studied. After linearization of 
the ynamic differential equations, the flow fields before 
and behi discontinuity were matched by means of the linear- 
ized Rankine—Hugoniot relations. By specialization of these general 
equations the different cases up to the one-dimensional gasdynamic 
shock waves are obtained. As an example the disturbances for 
gasdynamic shock waves were calculated. A disturbance in front of 
the shock wave generates entropy when crossing the shock wave. 














See 


SUPERFLUIDITY 


50203 (NTIS/PS—77/0249) Superfluidity (a with 
abstracts). Report for 1964—Feb 77. Reimherr, G.W. 

Technical Information Service, Springfield, Va. (USA)). Apr 1977. 
161p. NTIS, PC AO1/MF AO1. 

Supersedes NTIS/PS—76/0199. 

The cited reports discuss superfluidity in liquid helium, with 
both helium 3 and helium 4 considered. Topics discussed include 
phase studies, heat transfer, hydrodynamics, rotons, zero sound, first 
sound, second sound, third sound, and fourth sound. (This updated 
bibliography contains 156 abstracts, 14 of which are new entries to 
the previous edition.) 

50204 (PB—264694) Supercritical helium-4 convection. Final 

report 1975—1976. Caspi, S.; Lee, J.Y.; Soloski, S.C.; Frederking, 

T.H.K. (California Univ., Los eles (USA). School of Engineer- 

ing and Applied Science). Jan 1977. 72p. (UCLA-ENG—7713). 
S, PC /MF A01. 

The lambda-transition from superfluid He II to cryo-fluid He 
I has been investigated in the presence of heat flow above the 
thermodynamic critical pressure using a C-frame geometry with 
localized nes Aare eae iow and small mass flow rates 
(order up to 0.01 g/s). The thermal transport res; to an applied 
temperature difference showed several regimes: Single-phase He II, 
transition to high temperature at -heat flux, and two-phase transport 
(He I—He II). This function was found to be partially reminiscent of 
a first order transition (‘boiling curve’). Compared to He II at 
= ian equilibrium, less tic temperature excursions were 
found. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 50217, 50226 


— Musset, P. (CERN, 
’ From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 
In Weak interactions at high energy and the production of 
new particles. 


Two main subjects will be discussed. First, the study of the 
isospin and ies of the neutral weak current recently led 
to evidence for an isovector contribution and for a parity violation 
effect. Second, the study of the events which includes a »~ and an e* 
SO EE PUES 2 See ee sae 
cases are wi ° 

the observations ell fitted by the hypothesis of the 
existence of a “charm” quantum number. 


50205 (SLAC—198, pp 327-335) Recent results in we events and 
current in Gargamelle. eae Nov 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 50205 


50206 (FERMILAB-Conf—76/90-EXP) Search for new 
Se pee > ae we of antien Seeeeiens & Go € 
chamber. Nezrick, F.A. (Fermi National Accelerator Lab., 
Batavia, Ill. (USA)). Nov 1976. Contract E(49-8)-3000. 39p. Dep. 
NTIS, PC A03/MF AO1. 
Preliminary results are presented on searches for new parti- 
cles juced in the interaction of antineutrinos with nucleons at 300 
GeV in the 15-ft bubble chamber. Indirect tests for new particle 
production are made by investigating the x and y distributions of all 
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charged current events and by investigating the general properties of 
events with neutral strange icles. Direct tests of new Poking 
magne ye are made by searc for dilepton events and by 

ior peaks in the invariant mass distributions of events Lvctving 
neutral strange particles. Also energy, Q*, x, and y distributions and 
B values are given. (JFP) 


CA Weak ieeentins at high energy and the 
production of new particles. Proceedings of summer institute on parti- 
cle physics, August 2—13, 1976. Zipf, M.C. (ed). (ed.). (Stanford Linear 
Accelerator Center, Calif. (USA)). Nov 1976. Contract EY-76-C-13- 
0515. 489p. (CONF-760849—). Dep. NTIS $12.50. 

From Conference on ‘particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 
GFP) Separate abstracts were prepared for the 21 papers presented. 


50208 (SLAC—198, pp 43-80) Weak interactions at high ener- 
gies. Wojcicki, S.G. (Stanford Univ., CA). Nov 1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 
new particles. 

Review lectures are given on the experimental status of high 
energy weak interactions with a special emphasis on its relation to 
the physics of new particles. All previously presented data are 
included. Limitation is made to the sahoe ti aspect of the 
neutrino interactions, with the main em; on the experimental 
data. Comparisons are made with the a and four-quark models. 
47 references. (JFP) 


50209 (SLAC—198, pp 295-312) Observation of neutrino and 
antineutrino elastic scattering from protons. Williams, H.H.; Cline, 
D.; Entenberg, A.; Kozanecki, W.; Mann, A.K.; Reeder, D.D.; 
Rubia, C.; Strait, J.; Sulak, L. Nov 1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 
new particles. 

There were 30 events observed of the process vp revel 
with a background expectation of 7 events. The ratio 
F sali cage yields p~ p) is measured to be 0.17 +- 0.05 0 ee 

than q? less than 0.9 (GeV/c)*, where -q? is the square of the four- 

momentum transfer to the proton. Also observed were 22 events of 
the process anti vp — ¥ vp with a background expectation of 8 
events. The ratio vp yields anti vp)/sigma(anti vp yields 
»* n) is 0.2 +- 0.1 for ~r abe interval, al. These two measurements 
yield a ratio sigma(anti vp yields anti )/sigma(vp yields vp) = 0.4 
+- 0.2, where the error is statistical. difference between neu- 
trino and antineutrino scattering suggests that the hadronic neutral 
current displays a significant parity-violating interference and that a 
purely vector Lorentz structure is unlikely. 


50210 (SLAC—198, pp 313-326) Recent results from counter— 
spark chamber neutrino t at BNL. Pang, C.Y. (Univ. of 
Illinois, Urbana). Nov 1976. 


From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 
new particles. 

The results presented include cross sections and mass, angu- 
lar, and energy distributions as well as the beam and detector layout 
for the reactions v/sub p/ + p yields v/sub p/ + p, v/sub p/ " N 
yields v/sub p/ + N’ + 7°, and v/sub p/ + N yieldsuw +e+. 

10 references. (JFP) 


50211 a p 337-345) Characteristics of ~ e* K° 
events produced oN Fai beam. Fry, W.F. (Univ. of Wisconsin, 
Saadiocna) Bart Daten Calton, P.; Bosetti, P. Nov 1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 
new particles. 

A neon-hydrogen-filled bubble chamber was exposed to a 
focussed neutrino beam. Production rates, event characteristics, mass 
and momentum correlations, lepton and st particle kinematics, 
Or _—. are among the properties considered. Six references. 


50212 (SLAC—198, pp 347-366) Search for new particles pro- 
duced in anti v/sub / nucleon interactions teractions im the 1s-foot babble 
chamber. Nezrick, FA. (Fermi National Accelerator Lab., Batavia, 
IL). ~~ 1976. 
rom Conference on particle physics; Stanford, California, 
United toa of America (USA) (2 Aug 1976). 
In Weak interactions at high energy and the production of 


new particles. 
Preliminary results are presented on searches for new parti- 
cles produced in the interaction of antineutrinos with nucleons at 300 
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GeV in the 15-ft bubble chamber. Indirect tests for new particle 
production are made by investigating the x — y distributions of all 
charged current events and by investigating the properties of 
events with neutral strange icles. Direct tests of new icle 
=, are made by searching for dilepton events and by 

‘or peaks in the invariant at distributions of events involving 
neutral strange particles. (JFP) 


(UH—511-218- toy 5 Scaling variable distributions 
trino-proton interactions in Fermilab 15-ft. bubble chamber with 
external muon identifier. an M.W. (Hawaii Univ., Honolulu 
(USA)). 1976. Contract EY-76-S-03-0511. 20p. (CONF-760671—12). 
Dep. NTIS, PC A02/MF AOI. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

Previous data from 75,000 pictures yielding 343 events after 
cuts are analyzed again the external muon identifier mounted 
on the bubble chamber. This reanalysis is carried out since there 
might be important biases and backgrounds in the kinematic selec- 
tion method; and thus a — selection method with different 
possibly smaller biases is employed to mitigate these unwanted 
effects. The overall x and y ibutions are Dacguiel and good 
agreement found. 8 references. (JFP) 


STRONG BARYON-INDUCED INTERACTIONS 


50214 (UR—614) Study of the dissociation reaction n + p yields 
pr + » Shr noulven meumatn beteeen 50 Go¥/s eat 000 Cte. 
Biel, J.R. (Rochester Univ., N.Y. (USA)). Feb 1977. Contract EY- 
76-C-02-3490. 140p. Dep. NTIS, PC A07/MF AOI. 

The neutron dissociation reaction n + p yields = AE 
studied for incident neutron momenta between 50 and GeV/c. 
Data were obtained using a wire spark chamber spectrometer locat- 
ed in the Meson Detector Building of the Fermi National Accelera- 
tor Laboratory. The integrated dissociation cross section was found 
to be nearly momentum independent over the momentum interval 
studied. A strong correlation was observed between the square of 
the four-momentum transfer (t) and the p~ rest mass (M), as well as 
between t and the pz” center of mass decay direction. The observed 
mass distribution consisted of both narrow resonance-like structure 
and a continuum. Moments of the decay angular distributions re- 
vealed a rich structure suggesting contributions from many 
waves. Reasonable success was achieved in explaining the 
terms of a Deck-type model. 


50215 Measurement of x rays from antiprotonic atoms and the 

effects of the strong interaction. team, P.L. Laramie, WY; Univ. 

of Wyoming (1976). 142p. University Microfilms Order No. 77-3266. 
Thesis (Ph. D.). 


Antiprotonic atoms were formed with Li, 7Li, C, Si, P, Fe, 
Y, Zr, Cs and Yb. Level shifts and widths due to the strong 
interaction were measured. The results were analyzed using an 
optical model potential proportional to the nuclear matter density 


and to an effective anti p-nucleon s-wave scattering | A 
Se fit to the data — [0.85 +- 0.38) + i(2.66 +- 

28)] fm for the effective scattering | . The largest uncertainty 
in the analysis was the determination of e nuclear matter density at 
the nuclear surface. In addition, the mass of the antiproton was 
measured to be 938.236 +- 0.048 MeV. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 50207, 50214, 50226 


50216 (SLAC—198, pp —% 126) psi spectroscopy. Feldman, G.J. 
(Stanford Univ., CA). Nov 1 

From Conference on oe physics; Stanford, California, 
United = of America (USA) (2 re 1976). 

In Weak interactions at high energy and the production of 


new particles. 
The properties of the psi and chi resonances as determined 
from their production and y are considered. Also the e*e~ 


oe detectors, and hadronic decays are covered. 99 references. 


50217 (SLAC—198, pp 203-238) New particle production. 
Hitlin, D. (Stanford Univ., CA). Nov 1976. thse 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 
new particles. 

The lectures on new Pst phe production include production 
in e* e~ annihilation, PSI and peg gee ay 
for charmed particle shotepeodantion, I and PSI hadronic —— 

duction and im — for charmed particle production, 
for the OZI rule in hadronic interactions, and aad loess tigeos 


dan ty hadeone end Ge esivenen af Gi aeusanaeie Wa 
particle production. 109 references. (JFP) 
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PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


50218 (FERMILAB-Conf—77/17-THY) Dev of uni- 
fied gauge theories: retrospect. Lee, B.W. (Fermi National Accelera- 
tor fab Batavia, Ill. (USA)). 1977. Contract E(49-8)-3000. 13p. 
(CONF- 770217—1). Dep. NTIS, PC A02/MF AOl1. 

From Annual meeting of the American Physical Society; 
Chicago, Illinois, United States of America (USA) (7 Feb 1977), 

The construction and a of unified gauge theory of 
weak, electromagnetic, and strong interactions is reviewed. The 
Weinberg and Lee contributions to this study are mainly considered 
as personal recollections. (JFP) 


50219 Se tone mh 239-259) Democritean approach to ele- 
omer particle ph oyes, H.P. (Stanford Univ., CA). Nov 
From Conference on particle physics; Stanford, California, 
United ws of America (USA) (2 Aug 1976). 
eak interactions at high energy and the production of 
new oumiies 


Elementary pues Os theory is considered. Various criticisms, 
methodology, dynamical theory, three-hadron systems, sequences, 
and combinatorials base bianechy are treated. It was attempted to 
show that fundamental questions in physics can be approached and 
new schemes considered which while grounded in experimental fact 
may not lead to conventional conclusions. (JFP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 50205, 50226, 50227 


= (LBL—6146) Direct evidence for charmed particles in 
e~ annihilation at SPEAR. Nguyen, H.K. (California Univ., Berke- 
ley (USA. Lawrence Berkeley Lab.). Apr 1977. Contract W-7405- 
'G-38. 40p. (CONF- 7703191). Dep. NTIS, PC A03/MF AOIl. 
From 12. Rencontre de Moriond; Haute-Savoie, France (6 

Mar D. 
heen perties of the new mesonic neutral and charged states 
with mass M approximately 1865 MeV/c? recently discovered in 
e* e~ annihilation at SPEAR are studied. It is shown that these states 
possess the characteristics expected for low-lying charmed mesons. 


50221 (N—77-10894) SU3, quark model and vector dominance 
model solutions for the radiative transitions problem. Grunberg, G.; 
Renard, F.M. (Montpellier-2 Univ., 34 (France). a de Physique 
ire Jan 1976. 19p. (PM—76/02). NTI PC A02/MF 
AOl. 


The recent failures of the quark model and the Vector Domi- 
nance Model (VDM) to explain the radiative transitions V yields P 
+ y are analyzed. Within the quark model several partial solutions 
exhibiting the octet dominance for the electromagnetic current are 
noticed. A genuine SU3 solution is also proposed relying on the 
omega-phi current-mixing. The VDM difficulties seem to be solved 
only by introducing higher vector mesons. 


50222 Uses of synchrotron radiation. Rowe, E.M.; Weaver, J.H. 
(Univ. of Wisconsin, Madison). Sci. Am.; 236: No. 6, 32-41(Jun 1977). 
The historical development of synchrotron radiation is de- 
pone The electrodynamic theory is considered, and some typical 
its are discussed. The main application, the spectroscopy of 

is particularly noted. (JFP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 50205, 50207 


—_ (SLAC—198, PP 1-42) Weak-interaction theory and neu- 
tral currents. Bjorken, J.D. (Stanford Linear Accelerator Center, 
CA). Nov 1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 pA. 1976). 

In Weak interactions at high energy and the production of 
new particles. 

The discussion of weak diffraction theory and neutral cur- 
rents begins with effective Lagrangians for charged and neutral 
current processes and proceeds to higher orders of the weak interac- 
tion, the SU x U(1) A na intermediate bosons, and some neutral 
current phenomenology. 100 references. (JFP) 


50224 (SLAC—198, 4 127-146) New lepton. Feldman, G.J. 


(Stanford Univ., CA). Nov 

From Conference on - physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

In Weak interactions at high energy and the production of 


new particles. 


ERA VOL. 2, NO. 20 


There is strong evidence for anomalous ey events. The 

erties of these events indicate that they come from decays of a pair 
of particles, each of which decays to a oo: lepton and aan 
neutrinos. Taking the existence of a new as a working 
hypothesis, six consistency checks, the —— ke energy my 
Game, Os Sie eS OS ee eee cross section, the 
leptonic branching fraction, anomalous ee and pp events, anomalous 

-hadron events, and anomalous p-an events were examined. 
Cae srt et 
Thus, the answer to the question which forms the title of this lecture 
in ean dilly hen 0 new bahia ere vary grad tates. 


STRONG INTERACTIONS, BARYON NO.=0 


50225 (SLAC—198, pp 147-202) Lectures on the new particles. 
— J.D. (Univ. of fornia, a. Nov 1976. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 hen 1976). 

In Weak interactions at high energy and the production of 
new particles. 

Lectures are given presenting a simple discussion of the 
systematics of the new particles and their vee, Included are 
charm and SU(4), some theoretical ideas, Z le, weak decays 
of charmed mesons, hadronic masses iabtibe to De Rujula, 
Georgi, and Glashow, and charmonium. 52 references. (JFP) 


50226 (SLAC-PUB—1829) Charm exists: what next. Hum 

B. (Stanford Linear Accelerator Center, Calif. (USA); Geneva 
(Switzerland)). Oct 1976. Contract EY-76-S-03-0326. 38p. (CONF. 
761090—1). Dep. NTIS, PC A03/MF AO1. 

From Meeting of the Swiss Physical Society; Geneva, Swit- 
zerland (Oct 1976). 

The most recent data on cen eee in e* e~ annihi- 
lation are analyzed by a simple model. The experimental and theo- 
— implications of the discovery of charmed particles are ex- 
p 3 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


REFER ALSO TO CITATION(S) 50535 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 50205 


FIELD THEORY 


50227 (COO— 1545-206) Common feature of non-linear solvable 
models, Mainland, G.B.; ey Tanaka, K. (Ohio State Univ., 
Columbus (USA). Dept. of Ph ). 1977. Contract EY-76-C-02- 
1545. 16p. Dep. NTIS, PC A AOl. 

It is argued that the ansatz T/sub i//sup i/ = 0 (trace of the 
energy momentum tensor over relevant space coordinates) may be 
useful in obtaining analytic solutions to nonlinear 
models. Previously known exact solutions to models with vortex 
lines, magnetic monopoles, or instantons can be obtained naturally 
from the equations of motion supplemented by this ansatz. 


50228 (N—77-10840) Canonical formulation of QED consistent 
with operator Schwinger terms. Benayoun, M.; Bordes, G.; Jouvet, B. 
(Paris-11 Univ., 91 - Orsay (France). Lab. de Physi ue Theoriq ue et 
ope “ene Mar 1976. 92p. (LPTHE—76/6). Ss, PC. A05/ 
A _ review is presented of the difficulties of attempting a 
canonical gauge invariant and covariant QED that would properly 
take into account c- and q-number Schwinger terms, whose exis- 
tence is related to the photon self energy and to the anomalies of the 
photon-photon interaction. It is concluded that a cause of these 
difficulties lies in a priori requirements of covariance more —— 
than absolutely necessary, particularly when it is realized that the 
non-commutativity of the second kind gauge group and Poincare 
group might well be the cause of this limitation. It is shown that a 
consistent canonical scheme can be developed. This scheme 
duces all the results and the spurious ulties encoun in 
perturbative calculations, but has nevertheless the consequence that 
the observables are at the same time og pens invariant 
and covariant. The content of this theo: from different 
a and the —— eS of complementary aspects 
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50229 Ra 
for M. (Stanford Univ., 


CA). Nov Se 





OCT. 31, 1977 


From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 
In Weak interactions at high energy and the production of 
new particles. 
A simple exposition is presented for the approach to the 
—_ of finding classical and semiclassical solutions to relativistic 
ield theories. Included are lattice and toy models, cut-off and 
ro theories, and nonperturbative methods. 22 references 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 50286 


50230 (ANL—76-96) Physics Division annual review, 1 April 
1975—31 March 1976. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-ENG-38. 7 Dep. NTIS $9.25. 

An overview is given of Physics Division activities in the 
following areas: the heavy-ion booster; medium-energy physics; 
heavy-ion physics; low-energy charged- particle physics; accelerator 
Operations; neutron physics; theoretical nuclear physics, and atomic 
and molecular physics. A bibliography of publications amounts to 27 
pages. (RWR) 


50231 (BNL-NCS—22864) National Nuclear Data Center. 
Pearlstein, S. (Brookhaven National Lab., Upton, N.Y. (USA)). Jun 
1977. Contract EY-76-C-02-0016. 10p. (CONF-770611—23). Dep. 
NTIS, PC A02/MF AO1. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

The National Nuclear Data Center (NNDC) concerns itself 
with nuclear physics information of a basic and applied nature. The 
NNDC coordinates the Cross Section Evaluation Working Group 
(CSEWG) with participants from government, private, and aca- 
demic institutions, to establish a computerized reference data base 
for national a called Evaluated Nuclear Data File (ENDF/ 

_B). The ENDF/B is useful to basic research because it contains 
recommended values based on the best available measurements and 
is often used as reference data for normalization and analysis of 
experiments. For applied use the reference data are extended where 
necessary through nuclear model calculations or nuclear systematics 
to include all data of interest with standardized processing codes 
facilitating the use of ENDF/B in certain types of computations. 
Initially, only neutron data were emphasized for power reactor and 
shield design but ENDF/B has been extended in scope to include 
radioactive decay data and radiation spectra for the burnup and 
after-decay heat of fission products and photon interaction data for 
gamma ray transport calculations and other applications. For neu- 
tron physics, computerized files of bibliographic indexes to the 
literature, and of experimental and evaluated neutron data, are 
maintained. For a large class of charged-particle reactions, comput- 
erized files of bibliographic indexes to the literature and of experi- 
mental data are maintained, and there are plans to include evaluated 
data. Other types of nuclear data are also stored. Cooperation with 
other groups in these data activities takes place both nationally and 
internationally. The NNDC can provide on request a wide range of 
nuclear data in useful forms to the basic and applied research 
communities. 6 figs. 


EXPERIMENTAL TECHNIQUES 


REFER ALSO TO CITATION(S) 49508, 49549, 49586 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


50232 (LA-UR—77-707) R-matrix analysis of the *Li 

Hale, G.M. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 8p. (CONF-770321—1). Dep. NTIS, PC 
A02/MF AO1. 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, Maryland, United States of 
America (USA). 28 Mar 1977). 

A multichannel, multilevel, R-matrix analysis of reactions in 
the "Li system, which was used to provide the ENDF/B—V 
neutron cross sections for *Li at low energies is described. Reso- 
nance parameters obtained from the R-matrix levels are presented. 
Various features of the data are interpreted in terms of these reson- 
ances. 
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NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 50261 


50233 (AD-A—034968) Atomic and nuclear interactions of 
energy photons and electrons with matter. Final report, 1 Jan 

31 Dec 1974, Muirhead, E.G.; Spicer, B.M.; Thompson, M.N. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 29 Sep 1975. 
39p. NTIS, PC A03/MF AOI. 

This report describes research on nuclear photodisintegration 
carried out with the University of Melbourne 35 MeV betatron. It is 
divided into four sections. The first of these reports on (omens) 
cross section measurements which comprise the major part of 
work. Photoneutron cross sections are for **O, *Be, op 
1B, 2C, °C, “Sc and natural osmium. motivation for each of 
these studies is given, as are the results of the measurements. Parts II 
through IV are briefer, and describe respectively measurements of 
photoproton energy spectra from the zirconium measure- 
ments and calculations re; de-excitation gamma-ray measure- 
ments in ‘°F, *'P, and *°K, and y the last stages of work on the 
a of cross sections for K shell ionization in nickel, silver 
and gold. 


50234 (ANL—76-96, ro hs 39-41) Oscillations in the excitation 
function for complete fusion of **O + Mr day ag ; Henning, W.; 
Kovar, D.G.; Ophel, T.R.; Sperr, P.; Vigdor, ; Zeidman, B. 1976. 
- In Physics Division annual review, 1 ‘Api 1975—31 March 
1 


50235 (ANL—76-96, pp 83-85) Cross sections for charged 

cles from °Li+d reactions at low energies. Elwyn, A.J.; H 

R.E.; Davids, C.N.; Meyer-Schuetzmeister, L.; Mooring, F.P.; 
Lynch, F.J. 1976. 

_ In Physics Division annual review, 1 April 1975—31 March 


50236 (CONF-770321—7) Neutron yields and dosimetry for 
Be(d,n) and Li(d,n) neutron sources E/sub d/ = 40 MeV. Saltmarsh, 
M.J.; Ludemann, C.A.; Fulmer, C.B.; Styles, R.C. (Oak 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 22p. 
Dep. NTIS, PC A02/MF AO1. 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, Maryland, United States of 
America (USA) (28 Mar 1977). 

Time-of-flight measurements are reported for the thick-target 
neutron yields from the Be(d,n) and Li(d,n) reactions over an 
angular range of 0 to 90° at a deuteron energy of 40 MeV. Foil 
activation measurements are also described for the Be(d,n) reaction. 
A dosimetry technique based on these measurements is 


50237 tgs -MS) Elastic scattering of polarized tritons by 
*Be and powers and differential cross sections. 
Schmelebech: P. = Hardekopf, R.A.; Haglund, R.F. F It; ~~ 
G.G. (Los Alamos Scientific Lab., 'N.Mex. (USA)). 
Contract W-7405-ENG-36. llp. Dep. NTIS, PC Pome ADL 
Analyzing power and differential cross section pony — 
presented in graphical and numerical form for the *Be(vector t,t)*Be 
and *C(vector t,t)'*C elastic scattering at 15- and 17-MeV bombard- 
ing energy. 


50238 (LBL—5082) High energy nucleus—nucleus studies at the 
Berkeley Bevalac. Schroeder, L.S. (California Univ., 

(USA). Lawrence Berkeley Lab.). Sep 1976. Contract W-7 
ENG-48. 52p. (CONF-7605140—1). Dep. NTIS, PC A04/MF AOI. 

From 16. school of theoretical physics; Zakopane, Poland (25 
May 1976). f high : : 

A survey o -energy nucleus—nucleus experiments per- 
formed at the Berkeley Bevalac Facility is presented. Experimental 
results are divided into the general areas of peripheral and central 
collisions. Results on projectile and target fragmentation, total cross- 
section measurements, pion and photon or and c 
particle multiplicities are stressed. Recently, there have been 
retical predictions concerning the possibility of observing new phe- 
nomena such as shock waves, pion condensates, or collapsed nad 
matter. Existing data relevant to some of these spec 
discussed. A brief discussion of future developments with high- 
energy nuclear beams is also presented. 27 figures, 1 table. 


50239 Experimental study of *Be[°Be, CP, 2D, *T, ‘a)) (CN, 
16N, "N, 'C) reactions and *Be(*Be, *Be) *Be elastic 
York, R.C. Iowa City, IA; Univ. of Iowa (1976). 93p. University 
Microfilms Order No. 77-3784. 

Thesis (Ph. D.). 
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A method was developed to produce a beam of *Be* ions 
from a CN Van de Graaff. Absolute cross sections were measured 
for elastic of *Be on *Be at laboratory energies of 5, 9, 12, 
and 16 MeV. These differential cross sections were fit with a 
computer code to ascertain optical-model parameters. Absolute dif. 
ferential cross section angular distributions for *Be[*Be, (*P, *T, 
*a)JC™N, ™N, ™“C) reactions were measured for 5 and 12 MeV 
laboratory energies. Fits to the reaction data were made using a 
finite-range recoil DWBA computer code. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 50233 


NUCLEAR REACTIONS AND SCATTERING 


oe Serene 6 So aetna sane San S00 pee 

tron capture and thermal-neutron capture in sodium-23. Wilson, 
W.M.; Jackson, H.E.; G.E. (Argonne National Lab., IL). 
Nucl. Sci. Eng.; 63: No. 1, 55-62(May 1977). 

The gamma-ray spectrum resulting from neutron capture in 
the 2.8-keV resonance of “Na has been measured with the high- 
resolution annihilation pair spectrometer at the internal-target facili- 
ty of the CP-5 reactor. The 2.8-keV resonance was ted by 
using the boron-shielded target technique: A '/2-in.-thick filter of 
1°B surrounding the sodium sample selectively removes low-energy 
neutrons from the spectrum; the 1/E dependence of the incident 
age flux assures a low intensity of high-energy neutrons. 

ure, predominantly in the 2.8-keV resonance, is indicated by a 2- to 

ke shift in the energies of the primary transitions relative to those 
observed in thermal-neutron capture. The correlation between the 
absolute intensities of the resonance transitions and the thermal 
transitions (measured by others) is computed and discussed in terms 
of a numerical analysis. (The resonance and thermal intensities are 
identical within the precision of the measurement.) The results 
indicate that the resonance total radiation width is 0.24 eV less than 
or equal to GAMMA/sub +y/ less than or equal to 0.40 eV. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


50241 (ANL—76-96, pp 73-75) Lifetimes of some high-spin 
states in ‘’Ti. ries A. ar L.; Hardie, G: S Sjoreen, T. 


1976. 
‘il In Physics Division annual review, 1 April 1975—31 March 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 50233, 50261 


50242 (ANL—76-96, pp 20-23) Study of the reactions **O + “ 
«2 # *8Ca at 56 MeV: individual transfer. Kovar, D.G.; Eisen, Y.; 
Henning, W.; Zeidman, B.; Fortune, H.T.; Ophel, T.R.; Sperr, P.; 
Vigdor, S.E. ‘1976. 

‘nits In Physics Division annual review, 1 April 1975—31 March 


50243 La pp 25-27) Study of the reactions *O + “ 
42 #4 48Ca at 56 MeV: total reaction cross sections. Vigdor, S.E.; 
Kovar, D.G.; Eisen Y's Henning, W.; Ophel, T.R.; Sperr, P.; Zeid- 
man, B. 1976. 

sins In Physics Division annual review, 1 April 1975—31 March 


50244 (ANL—76-96, pp 27-29) Mechanism of transfer reactions 
induced by **O on “*Ca. Kovar, D.G.; Eisen, Y.; Henning, W.; 
lil ; Zeidman, B.; Erskine, J.R.; Fortune, H.T.; Vigdor, S.E. 


ons In Physics Division annual review, 1 April 1975—31 March 


50245 (A NL—76-%6, agg | Distribution of reaction 
observed in 5 igdor, S.E.; Kovar, D.G.; 
P.; Mahoney, J Ramo. — ty As olen Cs Zisman, M. 


ERA VOL. 2, NO. 20 


In Physics Division annual review, 1 April 1975—31 March 
1976. 


fe dpe sree . 
pope gta amy “Li, Taiwan). Y Nuch Sci. J. I ileheen: 
13: sag 3(Dec 1976). 
<3 Gam teage cing with HeCi canter was geapennt o 
chloromethane gas and measured by gas pbewr ng ¥-4 
iesounen Go soutiietier of **C) analysis. In Cl 
was counted as AgCl, bce, cc SULTS in un nod window counter or 
a screen wall counter. The production cross sections for **Cl, **Ar, 
and “Ar from thin iron tar; irradiated with 0.60-, 3.0-, and 29- 
GeV protons were measured. The cross sections of **Cl are 5.6 +- 
0.18 mb, 6.3 +- 0.27 mb, and 5.6 +- 0.57 mb at 0.6 MeV, 3 GeV, 
and 29 GeV, ively. ae Oe ene 
1.12 +-, 0038, 1.06 +- 0.053, and 1.07 +- 0.12, respectively. 5 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 


50247 Decay schemes for mass separated °°], *°*], and ‘°7Xe. 
Western, W.R. Ames, IA; Iowa State Univ. (1976). 149p. University 
Microfilms Order No. 77-10,349. 
A ant of te y de-e following the beta 
ly oO gamma-ray xcitation following 
decay of °°], *] and '°’Xe using the TRISTAN on-line isotope 
ey See Gamma-ray singles and gamma-gamma 
coincidence measurements were made for all three decays using 
Ge(Li) detectors. In addition, tion, gamma-ray y multiscale measurements 
were made for the decay of *°I. A total of 142 gamma rays were 
Observed in the decay of the 45- and 85-second isomers of “1. Of 
these 115 were placed in a level scheme for ‘**Xe consisting of 50 
ee ad A total of 8 gamma rays were assigned 
to the decay of **I all of which were placed in a level scheme for 
a ie states at 589, 1073, 1464, 1867, 1903, 
and 2398 keV ah po tn ys observed in the decay of "Xe, 
83 were placed in a level scheme for **’Cs consisting of 34 excited 
states up to 3976 keV. Gamma-ray multiscale measurements con- 
firmed 136] has only two isomers. The half-life values obtained 
were 44.8 +- 1.0 and 85.2 +- Se ands tais aon 
—_ were deduced, whenever possible, on the basis of 
ition probabilities and beta transition log ft values. "367 and 
Xe decay schemes are compared with earlier decay studies and 
with poe~.f from (p,p’) and proton transfer experiments. A possible 
of levels strongly by beta decay with 
neutron particle-hole states observed in (p,p’) experiments is noted 
for °*] levels around 4 MeV. The systematics associated with these 
level schemes are discussed and a comparison is made with recent 
shell-model calculations. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 50247, 50253 


50248 (ANL—76-96, pp 127- 7 Nuclear structure of ‘*Cd and 
™4Cd, Smither, R.K.; Bushnell, D.L. 1976. 
wae In Physics Division tye toons 1 April 1975—31 March 


ET ‘2 129-130) Nuclear structure of '“‘Nd 
and '°Nd, ushnell, D.L.; Tassotto, G.; Ledvina, S.; 
Hawkins, J. 1976. 


on In Physics Division annual review, 1 April 1975—31 March 
1976. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 50261 


50250 eg Aida ty oe Q values in (**O, **O) 
reactions. Y¥. a. H.J.; Kovar, D.; 
— Vigdor s: Teidean, B 197 

ae In Physics Di ivision annual review, a April 1975—31 March 


x a a Precision neutron cross section measure- 
ments in support program Gaerttner Linac Laboratory. 
Progress report, January 1, 1976—December 31, 1976. Block, R.C.; 
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Hockenbury, R.W. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA). 
Gaerttner LINAC Lab.). 1975. Contract EY-76-S-02-2479. 25p. Dep. 
NTIS, PC A02/MF AOl. 

Neutron capture and transmission measurements have been 
made on enriched samples of Mo, ®’Mo, ™°Cs, and '**Nd from 
about 20 eV to 100 keV. The keV capture cross sections were 
determined to within +-8 percent. Some resonance parameters are 
given. 


50252 Two proton transfer reactions between pairing rotational 
states with 104 MeV oy on '**Nd, ‘Sm, *Sm and “Sm. von 
Oertzen, W.; Homeyer, H. (Hahn-Meitner-Institut fuer Kernfors- 
chung Berlin G.m.b.H. (Germany, F.R.). Bereich Kern- und Strah- 
lenphysik); Harvey, B.G.; Hendrie, D.; Kovar, D. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Z. Phys., A; 279: No. 4, 
ee 1976). 
; 2 tabs.; 20 refs. 


(oe 4G) reactions on target nuclei with open proton shells, 
which are members of proton-pairing rotational bands have been 
studied. For all target nuclei oe transitions to the ground states 
are observed. The reduced ground state transition stren —<S (after 
removal of Q-value dependence) are almost equal for all 
nuclei. Additional data on (7*O, ‘N), C0, 8C) and (760, *C) 
— are used to discuss the enhancement in the two proton 
transfer. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


50253 (ANL—76-96, ep 123-124) Nuclear structure of ‘“*Sm, 
150Sm, and '**Sm. Smither, R.K.; Bushnell, D.L. 1976. 

oe In Physics Division annual review, 1 April 1975—31 March 
1976. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 50233, 50252 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 


RADIOACTIVE DECAY 


50254 Alpha decay theoretical calculations for 125-neutron 
nuclei, Rasmussen, J.O.; Raich, D.G.; Mang, H.J.; Fliessbach, T. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.); Mar- 
uez, L. (Centre d'Etudes Nucleaires de Bordeaux G: ye 
radignan oe. Z. Phys., A; 279: No. 3, 313-317(Nov 1976). 

1 fig.; 4 tabs.; 13 refs. 

We have applied the new normalized and an older shell- 
model alpha decay theory to the calculation of decay rates of three 
125-neutron isotones Po, *"*Rn, and *“*Ra. We also have applied 
the theory to the 2.1-ms isomer of ***Ra and are able thus to select a 
17/2- assignment as preferable to the 13/2+ alternative. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 


50255 Gamma and alpha decay from the 2.1-msec isomer *"*Ra. 
Raich, D.G.; Bowman, H.R.; Eppley, R.E.; Rasmussen, J.O. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.); Rezanka, I. 
(Yale Univ., New Haven, Conn. (USA). Heavy Ion Accelerator 
Lab.). Z. Phys., A; — 301-311(Nov 1976). 

The isomer ***Ra was produced by the reaction **Bi(?°B, 
6n), as well as by bombardments of **C on Pb isotopes, ‘*N on Bi, 
and '*O on natural Hg, bpee tay a nage in the range 60-100 
MeV. The isomer decays with a halflife of 2.1 ms both via via gamma 
internal transitions and via alpha branching to levels in **Rn. A 
level scheme is proposed in which the isomeric state is assigned as 
either 17/2- or 13/2+ with shell-model configurations either of the 
h9/2 neutron hole, or of an uncoupled i 13/2 neutron hole. On the 
basis of alpha decay rate from the new Fliessbach theory, 
the 17/2- isomeric assignment is to be preferred. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 50255, 50257 


NUCLEAR PHYSICS 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 50238 


50256 yay Shin pp gt a Discovery of sd-wave 
admixtures for resonances in 


large 
2°7Pbh-+n system. Holt, R.J.; 
Laszewski, RM: Jackson, H.E. 976. 
. In Physics Division annual review, 1 April 1975—31 March 
1976. 


-neutron energy 
tional Lab., TN). Nucl. Sci. Eng.; 63: Nel 

Interactions of neutrons with **Pb yo 
measuring photon production cross sections. Gamma- 
peer yarn ns at + pean ee energies of 4.9, 5.4, 6.4, 
an eV with a -ray detector system utilizing 
Ge(Li) detector. ‘Near 


of- ‘thehe was used to 

background radiation. Extracted 

sections have been com: with previous measurements and with 
data from the ENDF/B evaluation with generall emp Eggert Te- 
sults. New information on the level structure of **Pb is rape 
Data were also obtained at E/sub n/ = 5.4 MeV for a 

natural bismuth, and new information on the level structure 

was obtained. Differential gamma-ray production cross sections 
were obtained, and the total inelastic cross section at E/sub n/ = 5.4 
MeV was deduced from these data. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 49314 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 50262 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 50264 


50258 New generation of electromagnetic probes of nuclei. Ber- 
tozzi, W.; Negele, J.W. (Massachusetts Inst. of Tech., Cambridge). 
Comments Nucl. Part. Phys.; 6: No. 3, 59-68(1976). 

Electromagnetic probes provide the most unambiguous quan- 
titative information about the spatial distribution of the nuclear wave 
function. The new generation of facilities will add much to our 
knowledge. Four experiments which will be a part of this —> in 
knowledge are — the (e,e’ Ps and ‘y,p) reactions, inelastic 
electron scattering from rotational n elastic scatter- 
ing, and high-q probes of fewaety ¢ systems. Form factors from 
various experiments are sketched. 4 figures. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 


50259 One- and two-nucleon transfer reactions. Glendenning, 
N.K. (Univ. of California, Berkeley). pp 319-344 of In Nuclear 
spectroscopy and reactions, Part D. New York; Academic Press, 
Inc. (1975). 

The simplest form of the DWBA theory for (d,p) reactions is 
described along with the basic assumptions. Certain improvements to 
the simple DWBA formalism are discussed. A brief treatment of the 
two-nucleon transfer reaction is also given. (SDF) 


and physical implications of the 
reactions. 


mode in heavy ion 
(USA). Law- 


50260 

time evolution along the mass 

Moretto, L.G.; Schmitt, R. a niv., 
rence ye Lab.; California Uni Mae SA). . of 


Chemistry). J. Phys.” (Paris), Collog.; No. » C5.109-CS5.140( 976). 
From European conference on pet physics with heavy 
ions; Caen, France (6 Sep 1976). 
The com os ens Sere a Sa 
or charge distributions, and the angular distributions as a function of 
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barrier, and narrow mass distributions peaked at the projectile and 
target mass for small ratios E/B, is interpreted as due to an increas- 
ing lifetime of the complex with energy. For short lifetimes, the 
system has little time to evolve in mass asymmetry and gives rise to 
rather narrow distributions centered about the target and projectile 
pee tae nage etm aly Meme te arate re oa 
mass asymmetry and gives rise to very broad mass distributions. 
Similarly the angular distributions seem to evolve from side peaked 
to forward peaked with increasing E/B. This is interpreted as due to 
a transition from a short lifetime-slow angular velocity regime which 
Se ees Se eg See Se 0 ae r\}{ - 
angular velocity regime which produces orbiting _ 0 deg 
evolution from side to forward peaking in same reaction 
as One moves away in Z from the projectile is interpreted as due to 
the time lag introduced by diffusion in the population of fragments 
farther removed in Z from the projectile. 


50261 of phenomenological optical-model param- 
eters, 1954—1975, Perey, C.M.; Perey, F.G. (Oak “ne National 
Lab., TN). At. Data Nucl. Data Tables; 17: No. 1, 1-101(Jan 1976). 

Presented here is a compilation, with bibliography, of optical- 
model parameters determined by fitting elastic-scattering 
distributions for various incident particles including heavy ions. It 
includes parameters from previous compilations back to 1954 and 
from an extensive literature search in the leading journals and 
publications in nuclear physics up to June 1975. 7 tables. 


SPONTANEOUS AND INDUCED FISSION 
50262 ne thr Assessment of the “thermal normal- 
ization hy ae of neutron cross sections vs 
energy. Peelle, R.W.; de Sassure, G. (Oak Ridge Né National Lab. 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC 
A02/MF AOl1. 

From NBS international specialists symposium on neutron 
standards and lications; Gaithersburg, Maryland, United States of 
America (USA} G8 Mar 1977). 


Refined knowledge of the thermal neutron cross sections of 
the fissile nuclides and of the (n,a) reaction standards, together with 
the reasonably well known ener, of the latter, have 
permitted resonance-region and low-keV fissile nuclide cross sec- 
tions to be based on these standards together with count-rate ratios 
observed as a function of energy using a pulsed “white” source. As 
one evaluates cross sections for energies above 20 keV, optimum 
results require combination of cross section shape measurements 
with all available absolute measurements. The assumptions of the 
“thermal normalization method” are reviewed, and an opinion is 
given of the status of some of the standards required for its use. The 
complications which may limit the accuracy of results using the 
method are listed and examples are given. For the **U(n,f) cross 
section, the option is discussed of defining resonance-region fission 
integrals as standards. The area of the approximately 9 eV reson- 
ances in this nuclide may be known to one percent accuracy, but at 
present the fission integral from 0.1 to 1.0 keV is known to no better 
than about two percent. This uncertainty is based on the scatter 

as Seen results, and has not been reduced by the most 

measurements. This uncertainty now limits the soqueacy 
attainable for the ***U(n,f) cross section below about 50 keV. Ss 
are given to indicate how future detailed work t 
overcome past sources of error. 


50263 (LA—6783-MS) Light ternary fission products: probabil- 
ities and charge distributions. Madland, D.G.; Stewart, L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). wo 1977. Contract W- 
7405-ENG-36. 23p. (ENDF—247). Dep. S, PC A02/MF AOl. 
A survey was made of experimental information pertinent to 

the probability of ternary fission and the charge distribution of the 
oe any ee Dee. A, now gomatiyees (6 poeentes far 
fission probability as a function of incident particle 


Siae ont certain compound nucleus p 
tematics, a method for obtaining char Ochetan af Ge toe 
ternary products is presented. 


NUCLEAR MODELS 
REFER ALSO TO CITATION(S) 50261 


50264 Variable moment of inertia (VMI) model and theories of 
ae, eee ae Sa a G. (Brookhaven Na- 
tional Lab., U; NY); Dover, C.B.; Goodman, A.L. Annu. Rev. 
Nucl. Sci.; 26: 23 
The 


9-317(1976). 

phenomenological variable moment of inertia model 
hy pnts cee ell ny appr th e meie sar peli wera 
ined. A com; ive survey is given of approaches to 
oor including both low spin and backbending regions. 
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RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 49510, 50178 


50265 (AD-A—034205) Dosimetric classification of mixed 
beams of cosmic ray heavy nuclei in space. Interim report No. 1, 
January—September 1976. Schaefer, H.J. (West Florida Univ., Pen- 
sacola (USA)). 15 Oct 1976. Contract N00014-76-C-0544. 17p. NTIS, 
— _ vidal ol aie 
leavy nuclei of the primary ic tion in space can 
have the same Linear Energy Taser LET) yet greatly different 
energy distribution patterns in the microstructure of tissue. There- 
fore, the LET distribution as it is commonly used for dosimetric 
classification of mixed beams of copmmiedl nuclear radiations is 
inadequate for heavy ~~ The study ay anes to replace, for 
heavy particles, the LET distribution by th e energy density (ED) 
distribution. The formalism + ~ establishing the distribution is 
derived and the distributions by volume and energy are presented for 
pen — lementary mixed beams of Z = 26 oOo with energy 
rom zero to 70 and from 70 to 760 Mev/nucleon. It is 
own m that both types discriminate well the two different energy 
pone nl Which type would reflect more accurately the differences in 
biological effectiveness can only be decided by comparative experi- 
ments. 


50266 (AD-A—034948) Interaction of relativistic protons with 
matter. Bender, G.P. (Air Force Inst. of Tech., Wright-Patterson 
AFB, Ohio (USA). School of Engineering). Dec 1976. 160p. (GNE/ 
a NTIS, PC A08/MF AO1. 
esis. 
The mechanisms associated with the interaction of a relativis- 
tic proton beam with a target material are s' , and a simple 
ytic calculation for each mechanism relates its importance in the 
deposition of energy. Because it was found that possible significant 
contributions could be related to collective effects, the first three 
moments of the Boltzmann-Vlasov equation and the equations neces- 
sary to describe the internal and external electromagnetic fields 
associated with the target are developed. These equations are then 
formulated into a computer program to describe the collective 
interaction process. Sample runs demonstrate the ability of the 
co:nputer model to predict plasma oscillation at the o> sop eel 
cy. Although an instability developed in the runs wi 
approaching the target, the preliminary analysis was ae 
a need for future detailed analysis of this process was estab- 


50267 (UCRL—52286) Use of the Bormann effect to produce 
monoenergetic x-rays. Prevo, C.T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 May 1977. Contract W-7405- 
ENG-48. 129p. Dep. NTIS, PC A07/MF AOI. 


Anomalous transmission due to diffraction from the (220) 

oe of - ium has been measured for 1.65 mm, ps a oo 
mm single crystals at ener, from 15 to 
Aagherdpudbaesmmimmelp satis acum source of 
nearly monoenergetic x-rays based on anomalous transmission and a 
bremsstrahlung input spectrum is described. Collimator design, crys- 
tal selection, crystal preparation, peak shapes, full-widths at half. 
and intensities for fixed crystals are discussed and com- 

pared to theory. The anomalous transmission factors ranged from 1 x 
10-7 to 5 x 10~* resulting in usable intensities of 2.5 to 37 photons per 
sec for tungsten target bremsstrahlung input spectra. 


electrons (less than 
statistical model. Ashley, J.C.; T: 
V.E. (Oak National Lab. Lab., TN). 
No. 6, 1833-1837(Dec 1976). 
From IEEE annual conference on nuclear and space radiation 


IEEE Trans. "Nucl. ‘Sci.; NS-23: 


— eS USA (27 Jul 1976). 

tistical model is described and employed to calculate 
renal com free and s powers for of ener- 
cape ty eh to 10 keV above the Fermi level in Al, Si, Ni, 


Ag, and Au. Brief tables of mean free paths and 
Soeonanaen han pallivend 6 in some cases graphical dipays of 
inverse mean free paths ae eats een es ee an The 
calc are discussed and compared with 


T.A. (Sandia Labs., Livermore, CA); MacCallum, EEE Trans. 
Nucl. Sci.; NS-23: No. 6, 1844-1849(Dec 1976). 
From IEEE annual conference on nuclear and space radiation 
ome San oN CA, USA (27 Jul 1976). 
t between the code 


quucitiol aids ast Us eqpiedllds catia Gam and Oe 
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code SANDYL which uses the same physical input but relies on the 
ne a es en eS See 
onstrated. Some disagreements are noted, but at worst they are no 
greater than the discrepancies between different Monte Carlo codes 
independently constructed. 


50270 Functional expansion technique for Monte Carlo electron 
transport calculations. Beers, B.L.; Pine, V.W. (Science Applications, 
Inc., McLean, VA). JEEE Trans. Nucl. Sci.; NS-23: No. 6, 1850- 


1856(Dec eae | 
annual conference on nuclear and space radiation 
Qin San Diego, CA, USA (27 Jul 1976). 

In a new method for Monte Carlo electron transport the 
quantity of interest (e.g., x-ray photoemission angular distribution) is 
expanded in a complete set of orthogonal functions; the individual 
trajectories of the Monte Carlo sample are used to calculate the 

coefficients; the resulting coefficients are used to evaluate 
py oem tinuous) representation of the relevant distribution. The ortho- 
gonal function expansion method is discussed st some length. A 
— mathematical formulation is given to two types of expan- 
sions; expansions of the probability density of a random variable; 
of functions defined on a stochastic process. The method 
as formulated is then used for several ae aby of practical interest. 
The POEM® Monte Carlo electron transport code has been modified 
to provide expansions for the following: one- and two-dimensional x- 
ray y shiatouninien distributions; dose enhancement profiles 
near high-Z/low-Z interfaces, and energy distributions for finite 
beams incident on an interface. A discussion is given of the applica- 
bility of the method, particularly as it relates to the specific applica- 
tions. Several pathological examples are cited which indicate the 
discretion necessary in applying the technique. These examples serve 
to counterpoint the desirable properties of convergence, smoothing, 
and variance reduction which arise from a properly applied expan- 
sion. 


50271 Adjoint charged particle transport method. Jordan, T.M. 
IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1857-1861(Dec 1976). 
From IEEE annual conference on nuclear and space radiation 
ae on Diego, CA, USA = Jul 1976). 
umerical method has been developed for accurate and 
efficient aan of charged particle flux-at-a-point in complex 
 enage Accuracy is obtained using the “condensed history” 
ionte Carlo technique. Efficiency is obtained by first sampling 
particle energy and direction at the point of interest and then 
tracking the particle backwards (particles speed up) to the source. 


50272 ee on tene TA Ge  ee 

wood, G.J.; Miller, G.H.; Halbleib, J.A. (Sandia Labs., Albuq 

NM). IEEE Trans. Nucl. Sci; NS-23: No. 6, 1862-1866(Dee 1976). 
From IEEE annual conference on nuclear and space Fa 

ams San Diego, CA, USA (27 Jul 1976). 

A high precision calorimetric method has been employed to 
measure electron energy deposition profiles in multilayer configura- 
tions for normally incident source electrons at an energy of 1.0 MeV. 
The results are compared with the predictions of a coupled electron/ 
photon Monte Carlo transport model. Excellent agreement between 
theory and ny ee is obtained for an Al/Au/AI configuration, 
while si it discrepancies are observed in the case of C/Au/C 
and ‘Au/Be configurations. Several potential problems are dis- 
—< but no satisfactory explanation for the discrepancies has been 
found. 


50273 Optimization of bremsstrahlung energy deposition. Halb- 
leib, J.A. Sr.; Lockwood, G.J.; Miller, G.H. (Sandia Labs., Albu- 
= NM). JEEE Trans. Nucl. Sci.; NS-23: No. 6, 1881-1885(Dec 
From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 
Thick. bremsstrahlung energy deposition in a thin, gold 
calorimeter has measured as a function of converter foil thick- 
ness for Mo, Sn, La, Ce, Pr, Nd, and Ta converters at source 
ante energies of 0.5, 0.75, and 1.0 MeV. The thickness-maxi- 
mized deposition is not a monotonically increasing function of 
converter atomic number, but instead exhibits a broad maximum 
near the type 4f rare-earth region. This maximum is substantially 
greater than the deposition from the Ta converter-Ta being 
material routinely employed in flash x-ray sources. Theoretical 
models also predict deposition from La converters than from 
consequence of higher characteristic a) prod aay ay pay el 
consequence of higher characteristic x-ray production in lever- 
theless, there remain between theoretical 
predictions and cows when improved numerical cross 
sections which have just become available are employed in the 
calculations. 


ay N.J.; poeta th Odiasion Resenne h Corp., a 
Barbara CA). IEEE Trans. Nucl. Sci; NS-23: No. 6, 1897-1902(Dec 
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From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

In experiments involving the exposure of targets to X-ray 
pulses, it commonly happens that illuminated surfaces are slanted to 
the incident beam, so that the arriving X rays strike the surface at an 
angle theta = 0 with respect to the surface normal. It is shown that 
when this situation occurs, there is generated an electromagnetic 
pulse cmesting Sem Go ee in the direction 
corresponding to specular reflection of the incident X rays. The 
theory of the generation of this EMP is presented. With approxima- 
tions that are valid in many experimental situations, that the radiated 
field amplitude is p: 
integral of the electron current density. The 


5027: Scaling laws for SGEMP. Woods, A.J.; Wenaas, E.P. 
(JAYCOR, Del Mar, CA). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 
1903-1908(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Scaling laws for the nonlinear system-generated electromag- 
netic pulse (SGEMP) problem are defined and ing implicati 
for theory and experiments are explored. The scaling laws are used 
to present calculations in a scaled format which permits display of 
responses to a wide range of variations in fluence, spectrum, pulse 
width, and characteristic dimension. Interesting trends in the solu- 
- as a function of these excitation parameters are noted and 

iscussed. 


Analytical predictions of SGEMP 

computer calculations. de Plomb, E.P. (Kaman Sciences 
Corp., Colorado Springs, CO). JEEE Trans. Nucl. Sci.; NS-23: No. 6, 
1909-1915(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

An analytical formulation for the prediction of SGEMP sur- 
face current response is presented. Only two independent dimension- 
less parameters are required to predict the peak magnitude and rise 
time of SGEMP induced surface currents. The analysis to 
limited (high fluence) emission as well as unlimited (low ) 
emission. Cause-effect relationships for SGEMP response are treated 
quantitatively, and yield simple power law ies between 
several physical variables. Analytical predictions for a e matrix 
of SGEMP cases are com; with an array of about “five 
computer solutions of si SGEMP lems, which were col- 
lected from three independent researc’ The theoretical 
solutions generally agree with the computer solutions as well as the 
computer solutions agree with one another. Such comparisons typi- 
cally show variations less than a "factor of two.” 


50277 Body current response under high fluence condi- 
tions. Wilson, A.; Parks, D.E. (Systems, Science, and Software, La 
Jolla, CA). IEEE Trans. Nucl. Sci; NS-23: No. 6, 1916-1920(Dec. 
1976). 

From IEEE annual conference on nuclear and space radiation 
one San — CA, USA (27 Jul 1976). 

roximate scaling relationship between the peak 

SGEMP 5 face current response of « conducting object and a space 
integral of the driving space ony has been developed. The 


relationship has been tested over a 


calculations 
wide range of fluence levels and found to be quite accurate. The 
result itself illustrates the saturation of the response at the highest 
fluence levels, and extends to the linear scaling at low fluences. In 
addition, the treatment points up the necessity of performing accu- 
rate self-consistent sheath dynamics in electromagnetic particle cal- 
culations of SGEMP. 


50278 Effects of backscattered electrons on SGEMP response. 
Wenaas, E.P.; Woods, A.J. (JAYCOR, Del Mar, CA.) IEEE Trans. 
Nucl. Sci.; NS-23: No. 6, 1921-1926(Dec. 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

Perturbations introduced into the system-generated electro- 
magnetic pulse (SGEMP) response arising from backscattered elec- 
trons are explored. Both the ctmadl epee o's aoe aires 
internal response of a cavity are treated. Perturbations in peak 
response are found to be as much as a factor of three at certain 
points on the structures, while up to 20% are found in 
the peak response at points on the structure where the response is 
maximum. 


50279 pe yt ng ag eg 
limiting and secondary emission. 
Corp., Albuquerque, NM). IEEE Trans. Nucl. Sci; NS-23: No 6 6, 
1927-1932(Dec. 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 
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This article discusses the relative merits of particle pushing 
versus direct differencing of Boltzmann's equation for solving space- 
charge-limited problems in the presence of secondary emission. 
Direct differencing seems preferable in two-dimensional —— 
and hard-vacuum environments. A set of numerical solutions are 
a oe for the problem of a long sP 3cm wide illuminated by a 2 

eV blackbody pulse carrying 1.45 x 10-* cal/cm* The gap is 
normally illuminated, and is presumed to be bare aluminum on one 
side, and mylar-coated aluminum on the other. The different emissi- 
vities of these two surfaces cause a voltage to develop across the 
gap. Omission of secondary-electron effects leads to predicted vol- 
tages which are a factor of two higher than those obtained with 
secondary-electron effects inclusion. 


= Raetie t On Sal caine ft cakes cate 


simulating system-generated EMP. — DF. 
(Mission Research Corp., Santa Barbara, CA). JEEE Trans. Nucl. 
Sci.; NS-23: No. 6, 1958-1963(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

This extends previous studies of electrical excitation 
techniques for SGEMP simulation by considering simulation in 
terms of basic electromagnetic response . Thus, funda- 
mental properties of Maxwell's equations and basic symmetry rela- 
tionships are emphasized rather than detailed computer calculations 
or specific experimental data. 


50281 Large-area electron-beam experiments on space-charge 
neutralization in a cavity. Osborn, D.C. (JAYCOR, Del Mar, CA); 
Stahl, R.H.; Delmer, T.N. JEEE Trans. Nucl. Sci.; NS-23: No. 6, 
1964-1968(Dec 1976). 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

This —_ presents an experimental and analytical description 
of IEMP produced with electron beams. Time-dependent measure- 
ments are reported of the radial distribution of the current transmit- 
ted across a 12-inch-diameter cylindrical cavity, as a function of air 
pressure within the cavity, for two types of electron pulses--a short 
pulse of 4 kA , 30-nsec FWHM, and a | ulse of 10 kA peak, 
100-nsec FW  Seieeapvemansset tie aah banenautematios ane 
also reported, including a determination of the spectrum of the 
emitted electrons as a function of time, using a simple magnetic 
spectrometer. DYNACYL calculations of transmitted current as a 
function of =F nm for the short-electron-pulse case are summa- 
rized. The DYNACYL calculations give a qualitative description of 
the transmitted current time history, in most cases ing within a 
factor of 2 with the —— data. Di i 
some instances, to be due to inaccurate 
beam parameters, as well as to the simpli 
computer code. 


50282 Use of electron spraying as a satellite SGEMP response 
simulation Rich, W.F.; de Plomb, E.P. Sciences 
amg Colorado - aa CO). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 
1969-1974(Dec 1976). 
From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 
A possible method for generating SGEMP-like surface cur- 
rents and fields about a satellite-like object has been studied. The 
method involves spraying electrons from an electron beam machine 
ae Oe ee £9 GW Sigueeine Sepene WEN ances enter 
photon illumination. It has been fo that by spraying from a 
particular machine and for a particular geometrical arrangement, it is 
ange md to obtain good reproduction of surface currents produced 
y photon illumination, even for many cases of severely space 
charge limited conditions. Electric fields normal to the body are 
reproduced well at significant distances from emitting or sprayed 
surfaces, but not so near or on such surfaces. At very low intensities 
of emitted photon-induced currents where space charge effects are 
insignificant, all fields and currents can be well-reproduced by 
spraying, with some electric field sign reversals near emission (or 
collection) surfaces. 
50283 Radiation-induced coupling to a truncated cylinder within 
a cylinder. Dietz, J.F.W.; Merkel, G.; ky D. ser Diamond 
poo aa MD). JEEE Trans. Nucl. Sci.; NS-23: No. 6, 1982- 
From I annual conference on nuclear and space radiation 
eteen Sea ee CA. USA (27 Jul —., ain ttt - 
ts an investigation involving experimen’ 
measured and calculated e i of two mathemat- 
ae, Cane GREETS Sie to 12 nd ick- brems- 
lung are presented. geometry in i plates, 
wilith can be alaasiatdhy dveuiled Gy 0 cundimeations eet, wes 
used to study the interaction of a partially ionized gas with a 
oo f boundary be ~ tn depletion = 
saltenn of a region, consisting of an i 
layer, that can effect the electrical of systems in an ionized 
gas environment. A more compli geometry involving concen- 


tions employed in the 
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tric cylinders was used to check the adequacy of the calculational 
procedure which utilized a finite differencing solution of Maxwell's 
equations. The experimental results indicate that the electrical re- 
sponse of the more complicated geometry can be approximately 

lescribed by the calculational procedure; but, the requirement for 
refinements (such as the inclusion of the boundary layer effects and 
adequate Monte Carlo transport source descriptions) may be war- 
ranted. 


50284 Structure of the steady state SGEMP boundary layer. 
Carro’ (Mission Research Corp., Santa Bar- 
bara, 

1976). : 

From IEEE annual conference on nuclear and space radiation 
effects; San Diego, CA, USA (27 Jul 1976). 

When X-rays illuminate a material surface they eject electrons 
backwards which then congregate in a relatively thin layer near the 
surface. We study the structure of this layer in the steady state limit 
in the cases in which the electron emission angular distribution is 
proportional to cos@, where @ is the emission angle measured from 
normal, and when the electron energy distribution is either exponen- 
tial or linear times exponential. These cases closely spesseteee the 
real world when the incident X-ray source has a blackbody spec- 
trum. 


50285 IEEE annual conference on nuclear and space radiation 
effects, San Diego, California, July 27—30, 1976. JEEE Trans. Nucl. 
Sci.; NS-23: No. 6, 1485-2059(Dec 1976). 

Abstracts of 95 of the — presented at the conference 
were prepared for the data base. (GHT) 


mn, N.J.; Longmire, C.L. 
CA). IEEE Trans. Nucl. Sci.; NS-23: No. 6, 1986-1990(Dec 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 48610 


50286 (BNL-NCS—22865/R) What you should know about 
ENDF/B version V. Kinsey, R.; Dunford, C. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Jun 1977. Contract EY-76-C-02-0016. 
18p. (CONF-770611—202). Dep. NTIS, PC A02/MF AO1. 

From American Nuclear Society annual ing; New York, 
New York, United States of America (USA) (12 Jun 1977). 

The primary source of nuclear data for reactor shielding 
calculations is the Evaluated Nuclear Data File (ENDF/B). This 
data file is maintained and distributed by the National Nuclear Data 
Center (NNDC) of Brookhaven National Laboratory. The file is 
based on nuclear data evaluations provided by members of the Cross 
Section Evaluation Working Group (CSEWG). A new version of 
the ENDF/B file (ENDF/B-V) is now in preparation. The new file 
will be ready for release in early 1978. are several new or 
revised data representations in ENDF/B-V. These include the abili- 
ty to specify the components of the energy released in fission and the 
ability to specify energy dependence in the Watt fission spectrum 
parameters. A revised format was devel: for radioactive decay 
data in which one can give more details about the decay radiations, 
particularly their energy spectra. The formats for cross section 
covariance matrix representations were revised, and formats for the 
resonance regi . Among the new data which can be entered 
into the file are cross sections for production of isomeric states in the 
form of probabilities or absolute cross sections. In order to improve 
the accuracy and reliability of ENDF/B-V, extensive improvements 
were made in the c ing programs and the review kits. The major 
materials in the General file are being revised where new 
measurements indicate improvements are required. The neutron 
standards were completely revised for ®Li, *°B, and *°U. A prelimi- 
nary version of an Actinide File already exists. In support of damage 
studies, a Gas Production File containing hy and helium 
production cross sections is being created. An Activation File con- 
taining selected reaction and decay data necessary for activation 
calculations is in ion. The Fission Product File and Dosi- 
metry File of F/B-IV are being upgraded. 2 figures, 4 tables. 


50287 Production of neutron shielding material. Roszler, J.J. (to 
Brooks and Perkins, Incorporated). US Patent 4,027,377. 7 Jun 1977. 
Filed date 25 Jun 1975. 4p. 

Neutron shielding material in the form of a thin rigid sand- 
wich comprises outer layers of metal, preferably aluminum, and a 
solid core formed of a uniform intimate solid mixture of particles of 
metal and a neutron absorbing material, preferably boron carbide 
(B.C). The sandwich is made by initially forming an open-sided 
i a Cae eee eens 
open. Uniformly and intimately mixed particles of the powder, 
preferably atomized aluminum, and the neutron i 
preferably boron carbide having an 
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NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 50236 


50288 (CONF-770321—8) U-235 neutron fission cross section 
from 0.1 to 20.0 MeV. Poenitz, W.P. (Argonne National Lab., Il. 
(USA)). 1977. Contract W-31-109-ENG-38. 1lp. Dep. NTIS, PC 
A02/MF A0O1. 

From NBS international specialists symposium on neutron 
standards and applications; Gaithersburg, Maryland, United States of 
America (USA) (28 Mar 1977). 

The status of the U-235 fast neutron fission cross section is 
discussed based primarily on material contributed and considered at 
the NEANDC/NEACRP Specialists Meeting on Fast Neutron Fis- 
sion Cross Sections held at Argonne National Laboratory in June 
1976. However, some newer measurements and evaluations are 
discussed as well. Specifically, recent measurements at ANL over 
the energy range 0.2 to 8.2 MeV, using several BND's, are reported. 
Data from the last 10 years are found to be in good agreement with 
an evaluated average of these data. Suggested problem areas are 
investigated in terms of their actual significance. It is found that the 
presently suggested version of ENDF/B-V for the U-235 (n,f) cross 
section does not represent the data base well and a reconsideration is 
recommended. 


50289 Diffusion parameters of thermal neutrons in HB-40. 
Chuang, C.F. (National Tsing-Hua Univ., Hsinchu, Taiwan); Chou, 
J.C. Nucl. Sci. J. (Taiwan); 13: No. 3, 101-117(Sep 1976). 

This investigation has been carried out to measure the diffu- 
sion length and extrapolation length of thermal neutrons in HB-40 
organics, a promising coolant for reactors, supplied by Monsanto 
Chemical Company in Canada. Two experiments have been per- 
formed at room temperature for the measurements of these param- 
eters, namely, static activation method and the pulsed neutron source 
technique. Results obtained with these two independent methods 
were in good agreement. No other data for comparison with the 
results were found. Computer programs for analyzing the experi- 
mental data, including high harmonic modes correction, statistical 
errors estimation, and least-squares approximation by polynomials, 
were also developed. 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 47830 


DOSIMETRY 
REFER ALSO TO CITATION(S) 50265 


SOLID STATE PHYSICS 


50290 (AD-A—034161) Experimental studies in solid state and 
low temperature physics. Final report. (Minnesota Univ., Minneapolis 
(USA). Inst. of Tech.). Nov 1976. Contracts N00014-71-C- 
0235;E(11-1)-1569. 23p. NTIS, PC A02/MF AO1. 

Experimental investigations are being carried out in a broad 
area of low-temperature and solid-state physics which includes su- 
foe pecans etism in metals and solid helium. The pair- 

ield susceptibility of superconductors is being studied. A propagat- 
ing mode in the phase of the superconducting order parameter is 
under investigation. Superconducting fluctuations are being used to 
probe critical fluctuations in magnetic systems using the proximity 
effect. Heat capacities of superconducting films in the vicinity of T/ 
sub c/ are also being investigated. The properties of thin film solid 
solutions of sodium in ammonia are being studied. Nuclear orienta- 
tion studies of the dilute magnetic impurity problem in metals in the 
1 mK temperature region are being carried out. Refrigeration re- 
quirements for this work are being met using enhanced hyperfine 
nuclear cooling. 


SUPERCONDUCTIVITY 


REFER ALSO TO CITATION(S) 49238, 50290 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 49174, 49181 


THEORETICAL PHYSICS 


REFER ALSO TO CITATION(S) 50535 


NUCLEAR PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


= (N—77-10895) Nonlinear evolution 
it 
I. (Montpellier-2 Univ., 34 (France). it. de Physique 
que). Feb 1976. 11p. (PM—76/03). NTIS, PC Ai AOl. 
The Inverse Scattering Transform is used to solve a class of 
nonlinear equations associated with the inverse problem for the one- 
dimensional Schroedinger equation with the energy-dependent po- 
tential V(k, x) = U(x) + kQ(x). Some essential details on the inverse 
re are given together with properties of the scattering data and 
ost solutions. The evolution equations are described and simple 
examples are given discussing case Q(x) = 0 together with 
linearized forms of the evolution equations. 


50292 (N—77-10926) The number of bound states of singular 
oscillating potentials. Chadan, K. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de Physique Theorique et Hautes Energies). Apr 
1976. 10p. (LPTPHE—76/10). NTIS, PC A02/MF AOI. 

An upper bound for the number of bound states of a short 
range and spherically symmetric potential is given. 


50293 (SAND—76-0744) Testing the HONDO, TOODY, and 
THREEDY wavecodes on a linearized elastic wave propagation 

lem. Hicks, D.L.; Madsen, M.M. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 98p. Dep. 
NTIS, PC A05/MF A0O1. 

HONDO bases its discretization on a finite element method; 
TOODY, on a finite difference method; and THREEDY, on an 
operator splitting method. THREEDY has explicit and implicit 
— the latter avoids the CFL constraint. As test problem, an 
elastic plate has a load suddenly ie ae to a strip on the surface of 
the plate. This loading initiates a shock wave, a cylindrical dilata- 
tional wave, and a shear wave; they transit the plate and reflect from 
the back surface. To quantify the comparison, a measure of the 
distance between the exact solution and the wavecode’s solution was 
calculated as an error number. Implicit THREEDY had an error of 
0.1315; TOODY had 0.0800; HONDO had 0.0671; and explicit 
THREEDY had 0.0569. Variations on the THREEDY scheme were 
constructed and tested. The best calculation to date is by a modifica- 
tion of explicit THREEDY; its error is 0.0119. 46 figures, 5 tables. 


equations associated 
Jaulent, M.; Miodek, 
‘que Mat! : 


ACOUSTICS 


50294 1/f noise in music and speech. Voss, R.F.; Clarke, J. 
(Univ. of California, Berkeley). Nature (London); 258: No. 5533, 317- 
318(27 Nov 1975). 

The power spectrum, S(f), of many fluctuating physical varia- 
bles, V(t), is approximately "1/f-like.” Loudness fluctuations in 
music and speech and pitch (melody) fluctuations in music were 
found to exhibit 1/f power s is observation has implications 
for stochastic music composition. 3 figures. (RWR) 


OPTICS 


50295 (SAND—76-0734) Generalized binary computer generated 
holograms: noise processes. Hansche, B.D. (Sandia Labs., Albuquer- 

ue, N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 130p. 
Dep. NTIS, PC A07 AOl. 

The Generalized Binary Computer Generated Hologram 
(GBH) is a modification of the well-known Lohmann hologram. In 
the GBH, multiple apertures (subcells) are used in each cell, to code 
a complex amplitude transmittance by the detour phase principle. It 
allows maximum use of available graphics device resolution, and is 
therefore best suited = holograms on graphics devices 
which have only a limited number of addressable points, such as 
storage tube terminals. Some noise processes particular to the GBH 
code are studied. The effects of quantization noise are studied first. 
For transmittance functions which are bounded in amplitude, it is 
usually beneficial to normalize the function so that a few of the 
available quantization levels are not used. With some By a signal 
types an RMS quantization noise of 1.5 to 2 percent can expected. 
Oversampling tends to reduce the quantization error. A “phase” 
error which results because the subcells differ slightly in location 
from the sampling location is analyzed. Computer simulations and 
experimental results which demonstrate the behavior of the quantiza- 
tion and “phase” errors are presented. If the graphics device itself 
has noise in the form of variations in dot size or location, this noise 
will degrade the coded hologram. The effect of plotter noise on the 
GBH, is analyzed and a masking technique to correct this noise is 
suggested. An estimate is presented of the space—bandwidth prod- 
uct for Weiner type” de-blurring filters for a class of blur functions 
including linear motion blur. This estimate is used to generate such a 
filter. 65 figures, 1 table. 


50296 (UCID—17481) Determination of pulse broadening in op- 
tical fibers from numerical solutions of a wave equation. Feit, M.D.; 
Fleck, J.A. Jr. (California Univ., Livermore (USA). Lawrence 
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Livermore Lab.). May 1977. Contract W-7405-ENG-48. 24p. Dep. 
NTIS, PC A02/MF AOl1. 
Dispersion is one of the most important properties of optical 
fibers, since it determines their information carrying capacity. In the 
past, estimates of fiber dispersion have been based on a highly 
approximate modal analysis. A new method based on accurate 
numerical a of Maxwell's wave equation for calculating pulse 
index fibers is described. The methods discussed 
should ay be useful for studying many properties of fiber optic 
transmission. 6 figures. 


STATISTICAL PHYSICS AND THERMODYNAMICS 
REFER ALSO TO CITATION(S) 49164 


ELECTRICITY AND MAGNETISM 


50297 (CONF-770638—1) Integral equation approach to eddy- 
current calculations. Turner, L.R. (Argonne National Lab., II. 
(USA)). 1977. Contract W-31-109-ENG-38. 4p. MF AO1. 

From Intermac conference; Los Angeles, California, United 
States of America (USA) (6 Jun 1977). 

An integral-equation approach was used to solve eddy cur- 
rent problems. The conducting material is represented by a network 
of current-carrying line elements. Consequently, Maxwell's field 
equations can be replaced by Kirchhoff's circuit rules. The loop 
equations for voltages, supplemented by the node equations for the 
currents, comprise a set of linear equations that can be solved 
repeatedly to give the time development of the eddy currents. 
Currents, magnetic fields, and power are calculated at each step. For 

= either thin plates or infinite cylinders 

_ circular cross sections were 

aoe agreement eee \ cre Thin 

curved shells were also calculated. 3 figures, 1 tab 


50298 Fo eee Derivation of simple poles in a transfer 
oe real information. Part 3. Object 

and identification. Miller, E.K.; Brittingham, J.N.; Willows, J.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 10 
— Contract W-7405-ENG-48. 62p. Dep. NTIS, PC A04/MF 
This report is the third in a series of three that evaluate a 
wie (frequency-domain Prony) for obtaining the poles of a 
er function. The main objective was to assess the feasibility of 
caning or identifying ship-like targets by using pole sets derived 
frequency-domain data. A predictor-correlator procedure for 
spectral data and library pole sets for this purpose was devel- 
= . studied io —— method for —— the effects 
a technique upon magnitude-only spectral data. 8 

figures, 1 table. -” 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


50299 ASTD) Se” oh Be Seated prtinn of 
quantum mechanics. Bearden, T.E. (System Development 
meet ne nen 3 Jan 1977. 24p. NTIS, PC A02/MF A 1. 
The fundamental problem of quantum mechanics is posed by 
Young's two-slit ¢ t, which is impossible to explain in any 
classical way. This implies that the solution does not exist in accord 
with Aristotle's three laws of classical a must 
Se pity gn bay Me Se pe pe 
fourth law of logic boundary tity o 
demonstrates how this law may be comprehended t= the fourth 
Sr cecie diy eauitien ak ara adliee dives leas teen ie 
four together form a closed operational system (a metalogic). The 
first three laws apply to individually observed entities while the 
fourth law to multiocular | . The first three laws 
deal only with the past, the the singularly exclusive, the 
localized; while the fourth law deals with the present, the undeter- 
— the nonexclusive, the nonlocalized, the unperceived/unob- 


50300 (CONF-7610113—1) Early days in the Lawrence Labora- 
Sait Str ok Cana WiaSENGSS Bp" Se 
). tract - 
NTIS, AOa/ME AO0l. tinued 
From Conference on the early days in the Lawrence Labora- 
+ ~Aaacemaasd California, United States of America (USA) (Oct 


aaa 2S Gn Lense Site 
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PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 49479, 50327 


> ng (AD-A—037523) Coupling of lower-hybrid radiation at 
Technical report. Morales, G.J. (California Univ., 
_— (USA). Dept. of Physics). Jan 1977. Contract N00014- 

130-04 6. 58p. PG. 288). NTIS, PC A04/MF AO1. 
This investigation considers the mode-conversion process en- 
countered in the lower-hybrid heating scheme at the edge of the 
plasma, where the frequency of the external radiation is comparable 
to the local value of the electron plasma frequency. The problem is 
formulated in terms of a modulational representation of the electric 
field that permits the description of the full space-time evolution of 
the process. The numerical study of the model equations confirm 
that a backward wave is excited at the edge and that it leads to a net 
energy flow directed toward the interior of the plasma. For small 
external power levels, the flow is characterized by the propagation 
of a leading-edge pulse whose arrival at a given spatial location 
marks the onset of the steady-state. At large external power levels, 
the self-consistent modification of the density profile by the ponder- 
motive force is found to quench the mode-conversion process, thus 
causing a significant reduction in the amount of RF energy that can 
be coupled from the external source to the interior of the plasma. 


50302 (UCRL—13723) Clean turbulent heating. Final report. 
Wharton, C.B. (Cornell Univ., Ithaca, N.Y. (USA)). Aug 1976. 
Contract W-7405-ENG-48. 34p. Dep. NTIS, PC A03/MF AO0Ol. 
The Cornell Turbulent Heating Machine is briefly described. 
The macroscopic instability of the current channel is discussed along 
with a time-dependent current shunt experiment. The following 
diagnostic developments are briefly mentioned: (1) neutral atom 
beam experiments, (2) particle energy diagnostics, (3) ruby laser 
Thomson scattering, and (4) microwave scattering. (MOW) 


50303 r. f. studies at the Grenoble 


heating Laboratory. Consoli, 

T. (Association Euratom-CEA, Grenoble, France). pp 585-600 of In 

Physics of ionized ore 1976. Navinsek, B. (ed.). Ljubljana, Yugo- 
J 


slavia; University of Ljubljana (1976). 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

A description is given of the state of the art of rf heating 
mechanisms in France at the Commissariat a l'Energia Atomique and 
in the European Community (JET) in the frame of the national 
programs. For completeness, some work on this problem made 
outside Europe is included. (MOW) 


50304 Ton heating at the cyclotron resonance in plasmas magneti- 
cally confined in a toroidal field. Barter, J.D. Madison, WI; 
Univ. of Wisconsin (1976). 173p. University Microfilms Order No. 
77-6592. 
Thesis (Ph. D.). 
Ion temperatures as high as 600 eV save tenn eeOenaaas 
rf wave heating at the ion cyclotron resonance frequency in a 
toroidal octupo Fron “fikh” hoop « Rf is coupled to the plasma with an 
externally driven ' which forms the inductive of an 
cuillaabeda cine talent teeth ues Fetter’ to have 
been applied for periods up to 2 msec. Plasmas produced either by 
ECRH or by gun injection are simulated with a computer program 
in which known particle and energy production and loss mechanisms 
ont Be Foch ae me elle we wegen endl 
of the applied ion heating. The program can 
mp gt ulate the consequences of the heating model in the 
presence of many cooling mechanisms which may each have a 
ite 


perature, and loading of the — by 
resistive and reactive, and neutral — we 
co the higiee densbie vailable (6 x roars ® 
to ties a x 10 ~* by 
oe t with theory. ie (10% om by gun jet) 
charge excha cooling which results is the dominant loss 
mechanism at the hoop voltages. 


50305 x. mag ee ne des hm 
peey ee Ag aera Nakai, S.; Yamanaka, c. a 
ta of Engineering). Nippon Zasshi; 40: 
No. 5, 1329-1530(May 1976). 

Published in summary form only. 
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50306 anomalous resistance in case of high-frequency 

heating in a tokamak. Parail, V.V. (Gosudarstvennyj Komitet po 

—_ zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 

“ a Eksp. Teor. Fiz., Pis'ma Red.; 24: No. 4, 199-202(20 
ug 


(In Russian). 
mes a itor; for English translation see the journal 


50307 Motion of the double theta-pinch plasma. Kondoh, Y.; 
Itoh, K. (Gunma Univ., Kiryu (Japan). Faculty of a 
Nagao, S. = a. Seirigaku Zasshi; 41: No. 4, 1356-1363(Oct 1976). 

Macroscopic motion of a long annular plasma produced 
by a double theta pinch is studied by experiments and some of the 
results are compared with calculations using a simple vacuum field 
model. It is shown that the radial motion is roughly divided into two 
parts, slow motion of the equilibrium position ro and small radial 
oscillation ‘y:. The equilibrium position ‘yo is controllable by chang- 
ing the ratio of the current in the ordinary theta-pinch coil to that in 
the inverse one. The resistance of the plasma has effect to damp both 
‘Yo and yi motions, and the damping constant of ‘yo is about twice 
that of 71. It is also shown that the resistive damping of yo can be 
suppressed selectively by the power crowbarring of the current in 
the inverse theta-pinch coil, while y: damps to vanish by the 
resistance of the plasma. 


50308 Kojime &. CRobve Unie of Edeation Gamay Dent 

Nemoto, N.; Kojima, S. (Tokyo Univ. of Education a oF 

of Physica) Nippon Seirigaku Zasshi; 41: No. 5, 181 i8i4(Nov 
” Published in summary form only. 


50309 Diffused reflection losses during laser-heating of solid 
targets. Godwir, R.P.; Sigel, R.; Eidmann, K. (Max-Planck-Gesells- 
chaft zur Foerderung ‘der Wissenschaften e. V., Garching/Muenchen 
(Germany, F.R.). Projekt; pe fuer Laserforschung). Verh. Dtsch. 
Phys. Ges.; No. 3, 685(1977). German). (AED-Conf—77-085-028). 

From Moning on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; , Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50310 Heating of electrons in the belt pinch experiment TENQ. 
Graffmann, E.; Hoenen, F.; Koenen, L.; Korten, M. (Euratom- 
pee Juelich G.m.b.H. (Germany, F.R.); Kernfors- 
chi e Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Plasma- 
hysik ). Verh. Dtsch. Phys. Ges.; No. 3, 664(1977). (In German). 
AED-Conf—77-085-011). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; , Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50311 High-beta equililibria at the belt-pinch Ila. Gruber, O.; 
Krause, H.; Mast, F.; Becker, G.; Wilhelm, R. (Max-Planck-Institut 
fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). Verh. 
Dtsch. Phys. Ges.; No. 3, 663(1977). (In German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; n, Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50312 Turbulent heating of a large toroidal plasma. Hirose, A.; 
Piekaar, H.W.; Skarsgard, H.M.; De Kluiver, H. (Stichting voor 
Fundamenteel Onderzoek der Materie, Jutphaas (Netherlands). Insti- 
tuut voor Plasma-Fysica). Verh. Dtsch. Phys. Ges.; No. 3, 700(1977). 

From Meeting on plasma and -speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; mn, Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50313 Ton temperature and energy balance in the stellarator W 
VII-A. Junker, J.; Wobig, H. (heaniaden Euratom-Max-Planck- 
Institut fuer Piasmaphysik, Garchin; uenchen (Germany, F.R.)). 
Verh. Dtsch. Phys. Ges.; _ 3, 661(1977). (In German). 

From M plasma -speed physics of the 
Deutsche Physikalisc ‘Geeelischaft eV.; , Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50314 Heating of a Tokamak by current-driven turbuience. 
Kalfsbeek, H.W. (Stichting voor Fundamenteel Onderzoek der Ma- 
terie, Jutphaas (Netherlands). Instituut voor Plasma-Fysica). Verh. 


Dtsch. Phys. Ges.; No. 3, 699(1977). 
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-speed physics of the 


From Meeting on plasma and 
ralische Gesellschaft on, Germany, FR. (7 


Deutsche Physikalisc e.V.; 
10 Mar 1977). 
Short communication only. 


50315 Hosting <f ne os8 eee 2 a a 
compression in a toroidal Soeldner, F.; Steuer, K.H. 
(Max-Planck-Institut fuer ysik, Garching/Muenchen (Ger- 
many, — Verh. vs ys Ges ; No. 3, 679(1977). ae. 

From Meeting on p' ph ag = the 
Deutsche Physikalische Gereiischaft e. e.V.; Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50316 Plasma heating by magneto-electrostatic trapping of high- 
energy ions. Leung, K.N.; Saadatmand, K.; Taylor, G.R.; Kribel, 
R.E. James Madison J.; 35: No. 3, 23- -32(1977). 
full The confinement 2 plasma was studied by three different 
line cusp geometries y arranging | gn magnets 
in three different orientations. The efficiency in primary electron 
confinement was shown to account for the, difference in 
density for these three geometries. Some of the experimental results 
are described. (MOW) 


50317 Ion heating by the lower hybrid mode. Ravindra, M.P.; 
Krishan, S. (Indian Inst. of Science, lore. Div. of Physics and 
Mathematical Sciences); Ganguli, A. Phys.; 19: No. 2, 99- 
108(Feb 1977). 

The lower hybrid mode excited in a plasma with cross-field 
current and density gradient induces an attractive potential between 
the negative - and positive - energy modes of the The 
growth rate is thereby suduend ent anaes with the 
damping rates due to a interaction. leads to the 
saturation of the turbulent field. Some applications in been made 
to the turbulent heating experiments in plasmas where cross-field 
current is present. 


50318 Turbulent heating experiments in a plasma betatron. 
Hirose, A.; Skarsgard, H.M. (Univ. of Rabeishonen, Saskatoon). 
IEEE Trans. Plasma Sci.; PS-5: No. 2, 66-94(Jun 1977). 

The various — carried out with the py ot of 
Saskatchewan plasma tron are reviweed. The apparatus, 
a major/minor radius of 19 cm/3 cm, a toroidal 
PHI/ less than or equal to 0.4 T and a heating 
than or equal to 12 kV/m, has been operated in different modes— 
designated as betatron, tokamak and reversed B/sub 
to/. The characteristics of the turbulently heated plasma and the 
physical processes occurring in each mode are discussed. 


50319 Helical lai structure for Alfven wave heating in the 
Proto-Cleo stellarator. Golovato, S.N. (Univ. of Wisconsin, Madi- 
son); Shohet, J.L.; Tataronis, J.A. JEEE Trans. Plasma Sci.; PS-5: 
No. 2, 96-105(Jun 1977). 

A helical wave launching structure is analyzed to determine 
the spectrum of Alfven waves that it can excite. Using an ideal 
MHD plasma model, the effectiveness of this helical coil for produc- 
ing Alw ven wave heating in the Proto-Cleo stellarator is inv 
It is found that signi! 
amount of choorptlen and 
greatest are dependent on the shape of the radial 
confining magnetic field and the plasma density. 


estigated. 

S Seay meee eee 
uency range over W it is 
profiles of the 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 50302 


50320 Schlieren measurements of a high density z-pinch. Finken, 
K.H.; Bertschinger, G.; Hornady, R.S. (Bochum "Unt iv. (Germany, 
F.R. ). Inst. fuer xperimentalphysik). Z. Naturforsch., a; 31: No. 11, 
cate ‘ov 1976). 

igs.; 9 refs. 

The dense, plasma =e of a dynamic z-pinch working at a 
high filling pressure is studied. By using the Schlieren-technique it is 
found that the compressed plasma column, though macroscopically 
stable for times less than 1 ps develops sage from a homogeneous 
state to a turbulent one with a scale length of typically 
some millimeters. Quantitative acueae ts of light deflection 
electron densities of typically 10’® cm™* at 0.25 torr He filine, 


(SAND—77-0209) Four — holography system. 
Mix, L.P.; Kessler, R.W. (Sandia Labs. Sera y= N.Mex. 
(USA)). Mar 1977. Contract EY-76-C-04-0789. 14p. Dep. NTIS, PC 
A02/MF AOI. 

A four exposure holographic interferometry system, designed 
for studying transient phenomena occurring on nanosecond time 
scales and particularly those associated with relativistic aon 
beams, is described. This system permits four holographic exposures 
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of a single transient event to be made with independently adjustable 
of from 6 to 28 nsec. The system is portable, 
features colinear 


refraction design parameters 
ce etieae Caan tateeetnn gustaed te eens tie oe 
of data which may be obtained. 


for plasma diagnostics. Kozlov, pe Prota- 
sov, Yu.S. (Moskovskoe Vysshee Tekhnicheskoe Uchilishche 
oe. Prib. Tekh. Eksp.; 18: No. 5, 170-171(Sep 1975). (In Rus- 
sian 


For English translation see the journal Instrum. Exp. Tech. 
The construction of a low-inertia metallic bolometer with a 
bismuth thermistor, a time resolution 1.5-7 psec, and a sensitivity 
10~*-10~*J/cm? is described which allows complete elimination of 
the internal photoeffect across the thermistor and avoidance of 
current contacts with the plasma. The presence of grids with retard- 
ing tentials allows separate of the energy contributions 
charged particles, neutrals, and radiation in the absorption range 
of the receiving plate of the bolometer, as well as determination of 
the energy spectrum of the charged particles. 


50323 Submillimeter laser phase indicator for 
Shchelokov, V.A.; Yundev, D.N. (AN SSSR, Moscow. Inst. Vyso- 
kikh Temperatur). Prib. Tekh. Eksp.; 18: No. 6, 145-147(Nov 1975), 


(In Russian). 
1 Se es Or Sa ene ee he ree ieee. 
xp. Tech. 

An instrument is described which is designed to determine the 
electron concentration in a plasma. Its resolving power with respect 
to linear density is 10°*m~*. The of the instrument is based 
Saas eee salnden Sovkene waehnadh of 
0.337 mm introduced by the plasma to the radio angle by the method 
of bitonal homodyne frequency conversion and measurement of the 
phase shift by means of an rf phase meter. The submillimeter laser 

hase meter is used to determine the electron concentration in the 
(ow-temperature plasma of combustion products. 


50324 High pressure plasma diagnostics. Bauder, U.H. (Techni- 
cal Univ., Munich). pp 5 pe ow of In Physics of ionized ar 1976. 
Navies B. (ed.). Ljubljana, fan a a University of Ljubljana 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

i rn 2 es tin gman’ ty are 
discharges. In , the discussion centers on oe and 
refractivity aie of plasma a ah (MOW) 

Calham Abingdon, Eng op 41-651 f In oft. aoe 
lo Physics of ionized 
secs 1976" B Na B. on Ng) Pp Ljubljana, Yugoslavia; University of 
pee ~~ = an 
From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

Cross section 4 
of laser radiation in 
(MOW) 


uations are described for resonant scattering 
lasma. A brief theoretical analysis is given. 


50326 Importance of light refraction in plasma spectroscopy. 
Konjevic, N. — of Physics, Beograd, nok Dat 719-735 of 
In Physics of ionized = 1976. Navinsek, B. ). Ljubljana, 
—— bape rs) —— (1976). 
ionized a Dubrovnik, Y —— ai ate 90 “a sa 
gases; u via u 

See CONF-760883—. 

Systematic errors in 


measurements caused by 
refraction of radiation are discussed. 


is effect is demonstrated for 


given. 6 ee oe > a eee & 
magnitude of the systematic errors in temperature and electron 
density measurements from end-on arc observations. (MOW) 


50327 Thomson scattering and loop 
Sethian, J.D. Ithaca, NY; 


relativistic electron beam-heated plasma. 
= Univ. (1976). 276p. University Microfilms Order No. 77- 
Thesis (Ph. D.). 
This experimental research was undertaken to study the 
lasma heatin See en ee ee ae 


vacuum (P less than 10~ *torr) by a2: 1 
ae < Se ete vistic electron beam 
studied: (1) The mechanism by which 
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coupled to plasma perpendicular energy. (2) The partitioning of this 
plasma cer tamay anne plasma species with time 
after electron beam injection. 


ity measurement by 


Higashi-Osaka, Osaka (Japan). i 
Jpn. J. Appl. Phys.; 15: No. 6, 115741 1580un 1976). 
Published in summary form only. 


Application of resonance and near resonance Rayleigh 
scattering in plasma diagnostics. Roehr, H.; Steuer, K.H.; Wrobel, 
W.G. (Max-Planck-Institut fuer h Garchi uenchen 
— F.R.)). Verh. Dtsch. Phys. Ges.; No. 3, 1977). (in 

From eS on plasma and peed physics of the 
Deutsche Physikalisc! Gontasheh eV: Boe Germany, F.R. (7 - 


10 Mar 1977). 
Short communication only. 


50330 Dateien f Go ie Gate So Oey 


lich ¢ G.m.b.H. —oa F.R.)). Verh. Dtsch. Phys. Ges.; 


691(1977). (In German 

From Mectng on plasma and -speed o—, of the 
Deutsche Physikalische Gesellschaft e.V.; Germany, F.R. (7 - 
10 Mar a, 


Short communication only. 


50331 Current density measurement in Tokamak-type devices by 
longitudinal Thompson scattering. A proposal. Hutchinson, I.H. (Aus- 
tralian National Univ., Canberra. Dept. of 7 ie Physics). J. 
Phys., D (London); 10: No. 3, L11-L16(21 Feb 1977). 

A method is proposed for measuring the local current density 
in Tokamak-type devices by means of Thompson scattering of ruby 
laser light with the scattering k-vector parallel to the toroidal 
direction. The typically rather small shift of the profile (approxi- 
mately 10% of the width) may be determined To suitable summation 
of the signal observed in six to eight spectral channels. Questions of 
accuracy involving line-shape, photon statistics and channel calibra- 
tion are discussed, and a null method is proposed for the last of 
these. A direct readout proportional to the current density may be 
obtained with accuracy better than about 10%. 


PLASMA KINETICS - GENERAL 


50332 (N—77-10909) Electron density in gates 
hydrogen arc [= the ion 
Z. Phys.; bo N Nos 5, 


electron us, G. T: 
— ). 21p. (asa -TT-F—17141). NTIS, PC A02/MF 
AOl 


The radial distribution of the Somme Se 
plasmas in a strong axial magnetic field is determined b lacized light 
the rotation of the polarization plane of linearly 
Sanne eae. a2 td, it & found tha the electron dens 
reases tow: i ge axis, i. e. wi iocsumting tongue 
ture, but again rises near the axis. This increase is due to a thermo- 
ic effect, the Nernst effect, in cases where the ion tempera- 

ture is much lower than the electron temperature. (Author) 


50333 Physics of ionized gases 1976. Navinsek, B. (ed.). Ljubij 
na, Yugoslavia; University of Ljubljana (1976). 849p. (CO) 
760883—). 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

Separate abstracts were prepared for each of the 41 included 
papers. (MOW) 


50334 Source of lithium ions for calibration of mass spectrom- 
eters. Kalymkov, A.A.; poe. Ve Chebotarev, V.V.; Yakubovs- 
kii, V.G. hnical Inst., Kharkov). Instrum. " Exp. Tech. 
(USSR) (Engl. Transl.); 19: No. 3, 813-814(1976). 

Translated from Prib. Tekh. Eksp.; 19: No. 3, 181- ~182(1976). 


pac 

source is Fhe neath yor alee ui it used in 

source designed fran contpudien Gftee domme tom 
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50335 Measurement of x-radiation spectra of a plasma focus with 
time resolution. i AL; rea V.N.; Kondratenkov, 
Yu.B.; Potikha, V.L; Protopopov, A.; Protopopov, V.N,; Sinyap- 
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kin, Yu.T.; Kuryakin, V.F. Instrum. Exp. Tech. (USSR) (Engl. 
Transl.); 19: No. 3, 862-866(1976). 
Translated from Prib. Tekh. Eksp.; 19: No. 3, 222-225(1976). 
_ Results are presented of an experimental investigation of the 
x-radiation age of a plasma focus in the 10 to 100-keV range. The 
radiation p' were recorded by six semiconductor detectors with 
Si sensing plates having a thickness 450 ym. Using filters of variable 
thickness made of Cu and Al, filtering curves were obtained for the 
investigated radiation. The regularization method was used to recon- 
struct the spectrum. It was demonstrated that the maximum in the 
distribution corresponds to an energy approximately 23 keV. The 
spectral composition of the radiation varies from pulse to pulse and 
within the limits of a single pulse. 


50336 Anisotropic keV radiation from the plasma focus. Krom- 
pholz, H.; Michel, L.; Schoenbach, K. (Technische Hochschule 
Darmstadt (Germany, F.R.). Inst. fuer Angewandte Physik). Verh. 
Dtsch. Phys. Ges.; No. 3, 672(1977). (In German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; , Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50337 Microwave emission from the plasma focus. Krompholz, 
H.; Schoenbach, K. (Technische Hochschule Darmstadt (Germany, 
F.R.). Inst. fuer Angewandte Physik). Verh. Dtsch. Phys. Ges.; No. 3, 
673(1977). (In German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50338 Influence of argon additions on the neutron production of 
the plasma focus. Rueckle, B.; Schmidt, H. (Stuttgart Univ. (TH) 
(Germany, F.R.). Inst. fuer Plasmaforschung). Verh. Dtsch. Phys. 
Ges.; No. 3, 672(1977). (In German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50339 Light emission from atom beam—plasma interactions. Ny- 
d, K.J. (Univ. of Missouri, Rolla). JEEE Trans. Plasma Sci.; PS- 
: No. 2, 106-109(Jun 1977). 

A beam of atoms penetrating a plasma can be considered a 
line source of contaminants. Atoms excited by the plasma electrons 
yield information about the spatially resolved electron density and 
temperature. The light intensity as a function of time and position 
along the beam can be conveniently observed with an optical 
multichannel analyzer. Since the beam atoms are different from the 
plasma constituents, the method does not suffer from self-absorption. 


PLASMA KINETICS - EXPERIMENTAL 


50340 (ORNL/TM—5899) Observations of low charge state im- 
purities in EBT. Warden, E.S.; Moos, H.W.; Lazar, N.H. (Oak Ridge 
National Lab., Tenn. (USA)). Apr 1977. Contract W-7405-ENG-26. 
20p. Dep. NTIS, PC A03/MF AOI. 

Spatially resolved profiles of low charge state carbon and 
aluminum ion impurity radiation from EBT were obtained in the 
vacuum ultraviolet. The data shows EBT to be remarkably free from 
impurities. Loss times in the surface plasma are found to be approxi- 
mately 300 psec. Thus about one fourth of the input power —> 
the surface plasma. The measurement places an upper limit on the C 
V density in the core plasma which indicates that the core plasma is 
shielded from the impurities in the surface plasma. 


50341 Processes of electron capture by multiply charged ions in 
collisions with atoms and molecules of gases. Panov, M.N. (Ioffe Inst. 
of Physics and Tech., Leningrad). pp 165-182 of In Physics of 
ionized gases 1976. Navinsek, B. (ed). Ljubljana, Yugoslavia; Uni- 
versity of Ljubljana (1976). 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

The experimental technique for measuring the charge ex- 
change cross sections for multicharged ions is described. The tech- 
nique considers the ions and electrons formed in the gas target. 
These are extracted by an electric field and then charge analyzed. 
Electron capture in helium ion, hydrogen, and multicharged ions is 
considered. (MOW) 


50342 Potential measurements at the W VII-A limiter. Rau, F.; 
Kisslinger, J. (Association Euratom-Max-Planck-Institut fuer Plas- 
maphysik, Garchi uenchen (Germany, F.R.)). Verh. Dtsch. Phys. 
Ges.; No. 3, 662(1977). (In German). 
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From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft avs tee Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50343 Drift motion of a plasma in a curved magnetic field. 
Komori, A.; Sato, N.; Sugai H.; Hatta, Y. (Tohoku Univ., Sendai 
(Japan)). Plasma Phys.; 19: No. 3, 283-290(Mar 1977). 

The drift motion of a collisionless plasma is measured in 
curved magnetic field. A large drift is observed when the p i 
isolated from electric conductors. In a stationary state where 
fle & i conn wih Cs ee eee 

very small, because a short-circuit path is formed through 
conductors by the fast motions of electrons along the magnet field. 


50344 (UCRL-Trans—11232) Structure of the current sheet 
beams of fast particles in the Focus A.; Coude- 
ville, A.; Garconnet, J.P.; Jolas, A.; de Mascureau, J.; Nazet, C. 
(CEA Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Geor; 
(France)). Apr 1977. Translation of IAEA-CN—35/E18-4. (CONF- 
761012—52). 23p. Dep. NTIS, PC A02/MF AOI. 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Federal 
Republic of (F.R. Germ:any) (6 Oct 1976). 

The results obtiaued by means of magnetic-field probes for 
the structure of the plasma sheet and the current distribution in a 
coaxial gun of the MATHER type are ——— The fast particles 
produced by turbulence are studied . The electron beam bombards 
the anode and produces x-rays whose energy spectrum is measured. 
To determine the characteristics of the ion beam, different of 
targets including a deuterated polyethylene target were used. 
studies were performed by varying the initial conditions within 
various pressure ranges. The operating range of the Focus experi- 
ments was extended toward low values of current intensity. Installa- 
tions for which the neutron emission varies over six orders of 
magnitude are compared. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 50369 


(AD-A—037524) Generation of density cavities and local- 


ized electric fields in a nonuniform Technical report. Morales, 
G.J.; Lee, Y.C. (California Univ., Los Angeles (USA). Dept. of 
Physics). Jan 1977. Contract N0001475-C-0476. 60p. (PPG—292). 
NTIS, PC A04/MF AOI. 

A simple model is presented which is capable of describing 
the detailed space-time evolution of the interaction of long wave- 
length electromagnetic radiation with an i plasma 
having a nonuniform density profile. The model consists of describ- 
ing the electric field via the nonlinear Schrodinger equation and the 
density changes through the ion-acoustic wave equation with the 
ponderomotive force effects included self-consistently. In the linear 
regime, this formulation explains the time evolution of the mode- 
conversion process that leads to the excitation of a short wavelength 
Langmuir wave in the neighborhood of the resonance layer where 
the frequency of the external radiation matches the local value of the 
electron plasma frequency. In the nonlinear regime, the model 

redicts the generation of density cavities and the associated spatial 
localization of the electric field. 


50346 (AD-A—037693) Magnetic-field-induced enhancement of 
relativistic-electron-beam energy deposition. Interim Mosher, 
D.; Bernstein, I.B. (Naval Research Lab., Washington, D.C. (USA)). 
Feb 1977. 12p. (NRL-MR—3441). NTIS, PC A02/MF AOl1. 

The collisional transport of relativistic electron beams in 
dense, magnetized, high-Z —— is characterized by a tion 
solution of the relativistic Boltzmann equation with a Fokker-Plank 
collision term in the limit of small beam-electron mean-free-path or 

radius. The general formulation allows for arbitrary magnetic- 
eld, electric-field, and plasma geometries. Analytic solutions in 1-D 
yield energy-deposition profiles for a magnetized plasma slab. 


50347 (LA-UR—77-105) Application of the 3D Iced-Ale method 
to equilibrium and stability problems of a confined 
plasma. Barnes, D.C.; Brackbill, J.U. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. Sip. (CONF- 
770304—10). Dep. NTIS, PC A04/MF AO1. 

From Analysis of nuclear systems; Tucson, Arizona, United 
States of America (USA) (28 Mar 1977). 

A numerical study of the equilibrium and stability properties 
of the Scyllac experiment at Los Alamos is described. The formula- 
tion of the numerical method, which is an extension of the ICED- 
ALE method to magnetohydrodynamic flow in three dimensions, is 
given. The properties of the method are discussed, including low 
computational diffusion, local conservation, and implicit formulation 
in the time variable. Also discussed are the problems encountered in 
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applying boundary conditions and computing equilibria. The results 

numerical utations of equilibria indicate that the helical field 

amplitudes must doubled from their design values to produce 

equilibrium in the Scyllac experiment. This is consistent with other 
ical and experimental results. 


50348 (PPPL—1348) O—H charge exchange cold, dense, 
hydrogen Cohen, S.A.; Dylla, H.F. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). May 1977. Contract EY-76-C-02-3073. 
13p. Dep. NTIS, PC A02/MF AO1. 

It is pointed out that the accidentally resonant charge ex- 
change reaction, O* + H° reverse arrows O° + H’, is an important 
mechanism for causing the loss of singly charged oxygen ions from 
oxygen contaminated hydrogen plasmas. Results of a Monte Carlo 
simulation are presented which show that the fraction of oxygen lost 
because of charge exchange exceeds '/3 when the — n/sub 
e/ ~ 10cm’, n/sub H//sup 0/ ~ 10%'cm™* and T/sub e/ ~ 3 eV 
are , 


50349 MHD aspects in the development of tokamak-based ther- 
monuclear reactors. Andreev, P.A.; Bori ii, V.M.; Gotovskii, 
M.A.; Zhokhov, K.A.; Karasev, B.G.; Lavrent’ev, I.V.; Firsova, 
E.V. pp 82-85 of In Vos’moe Rizhskoe sovetshchanie po magnitnoi 
i ike. II. MGD-mashiny. Tezisy dokladov. Riga; 
‘stvo Zinatne (1975). (In Russian 
From 8. conference on magneto ape i 
Union of Soviet Socialist Republics (USSR) (22 Apr 1974). 
See CONF-7404122—P2. 


Latvia, 


50350 Stark broadening in thermal plasmas. Griem, H.R. (Univ. 

of sane, rm Park). pp 699-710 of In Physics of ionized 

1976. Navinsek, B. (ed.). Ljubljana, Yugoslavia; University of 
jubljana (1976). 

From 8. international school and symposium on the physics of 
ionized ; Dubrovnik, Yugoslavia (27 Aug 1976). 

CONF-760883—. 

Stark effects from particle-produced fields are dominant in 
plasmas with only thermal or weakly suprathermal excitation of 
waves and a number of electrons per Debye sphere above one. The 
dominant coupling between radiating atoms or ions and the rest of 
the plasma is through 7 (radiators)—monopole (perturbing par- 
ticles) interactions, i.e., if the perturbers are well outside the radiator 
wave functions, through dipole-electric field interactions. Given the 


coupling, the resulting effects on the line ~~ are usually calculat- 


ed using the —- approximation for the electrons and quasistatic 
approximation for ions, although these two complemen approxi- 
neem: et gt an gl ge a emp a le for 
electrons over most of the line profile. In this situation, which is 
most common, line broadening and atomic collision theory are 
closely connected. The various approximations and some important 
corrections are discussed for the example of resonance lines from 
hydrogenic ions in dense plasmas. 

50351 Stark broadening in turbulent plasmas. Griem, H.R. 
(Univ. of Maryland, College Park). pp 711-718 of In Physics of 
ionized gases 1976. Navinsek, B. (ed.). Ljubljana, Yugoslavia; Uni- 
versity of Ljubljana (1976). 

_ _ From 8. international school and symposium on the physics of 


; Dubrovnik, Yugoslavia (27 Aug 1976). 
CONF-760883—. 

In a large variety of —_ plasma waves are driven to such 
—- n — that their electric fields are comparable or in excess 
produced fields. For the wave-produced fields, the (radia- 
tor) dipole-electric field ximation to the plasma-radiator inter- 
action Hamiltonian should be very accurate. However, rather than 
being purely stochastic in character, the fields are now oscillatory 
with a more or less characteristic spectrum. The problem is compli- 
amped ee ee Oe waves. 
‘arious possi approac’ are discussed, using and 

neutral helium lines as examples. - 


§0352 Diffusion coefficient scaling in the Wisconsin Leviated 
Octupole. Navratil, G.A. Madison, WI; Univ. of Wisconsin (1976). 
140p. University Microfilms Order No. 76-25,577. 
Thesis Ph. D.). 


In an effort to determine the mechanisms responsible for 
plasma transport, the scaling of the cross-field diffusion coefficient in 
the Wisconsin Leviated Octupole with density, temperature, and 
magnetic field strength was measured over a wide range of plasma 

This study included a density range of 6 x 10®°cm~* to 2 
x 10'* cm~*, a temperature range of approximately 0.1 eV to 20 eV 
for the ions and approximately 0.1 to approximately 10 eV for the 
eee a0 0 aauuees SES mae S ximately 40 G to 
approximately 2 kG. scaling and magni of the diffusion was 
measured by three independent methods. The first method used the 
actual measured flux of plasma to the surface of an internal ring and 
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ble diffusion equation which was solved in the octupole geometry to 
match the observed density decay in time. The third used the spatial 
part of the diffusion equation to compare the shape of the observed 
density profile to the shape calculated assuming a particular scaling 
of the diffusion coefficient. By varying the plasma parameters and 
observing the c e in the diffusion coefficient with these param- 
eters, the scaling of D could be demonstrated. 


50353 Chemical-physical model of plasma formation in the Texas 
Turbulent Torus. Kaplan, D.J. Austin, TX; Univ. of Texas (1976). 
185p. University Microfilms Order No. 77-3928. 

Thesis (Ph. D.). 

A chemical-physical Maxwellian model of plasma formation 
is developed and compared with experimental observations of the 
preheat phase of the Texas Turbulent Torus. Experimentally, a low 
density hydrogen plasma is formed by injecting electrons from a rail 
gun into the gas (p/sub o/ approximately 0.1 - 1.0 mTorr) in the 
presence of an induced electric field of about 0.5 v/cm. The electron 
density rises to the filling density (approximately 10'* cm™~*) in about 
500 psec after firing the rail gun and persists about 1 msec. The 
electron temperature during the bulk of the preheat phase is 3-4 eV. 
Neutral atomic density is about 10'* cm~%, decreasing to about 10’ 
cm™~® later in the discharge. A large amount of neutral hydrogen 
(approximately equal to the amount of filling gas) is released from 
the walls during the discharge. This was determined by filling the 
Tokamak with deuterium at the same density normally used for 
hydrogen and measuring the intensities of the H/sub a/ and D/sub 
a/ lines. Experimental results are compared with a time t 
chemical model which contains five reacting species (H2, H, He*, 
H*, and e) undergoing five simultaneous reactions. Maxwellian rate 
coefficients for each reaction were calculated using the best cross 
sectional data available. Wall effects are included in the model. It is 
assumed that neutrals are lost to the wall in the atomic form and are 
released from the walls in the molecular form. A set of differential 
equations was set up with the initial condition that the only species 
present are molec hydrogen or deuterium plus a small variable 
percentage of electrons and charge-balancing ions. The model as- 
sumes spatial homogeneity of all species. It was found possible to 
choose plausible values of the various parameters which resulted in 
rough quantitative agreement with the time dependent behavior of 
all observed species. 


50354 Computation of ideal MHD equilibria. Lackner, K. (Max- 
Planck-Institut fuer Plasmaphysik, Garching, Ger.). Comput. Phys. 
Commun.; 12: 33-44(1976). 

Two- and three-dimensional ideal MHD equilibrium codes 
are reviewed, with particular emphasis on axis ic toroidal 
calculations. In this case (Tokamak geometry), the equilibrium prob- 
lem can be formulated in three essentially different ways, i 
on whether (I) mirror currents in a copper shell are given, (I 
applied external currents provide for her arf g of the force 
and shaping of the plasma column, or (IIT) one looks for distributions 
of applied currents producing a prescribed plasma surface. Numeri- 
cal problems arising from these formulations discussed in detail 
concern (1) suitable iteration procedures to treat the non-linearity of 
the problem, (2) fast solution methods for the linearized equations in 
bounded and unbounded domains, and (3) the fact the formulation 
III constitutes a badly posed problem in the sense of Hadamard. 4 


K.; Yoshikawa, S. (Tok Uni g ). Dep of Ph oo 
< wa, S. (Tokyo Univ. " t. of Physics). Ni 
Seirigaku Zasshi; 40: No. 6, 1762.17680un 1976). 

Helical equilibria of tokamak are investigated with the self- 
consistent equilibrium equation. These are divided into three cases; 
1) The shell is circular without an error field, 2) circular shell with 
external helical field such as helical windings field, and 3) the shell is 
helically deformed. In the first case, helical equilibrium is found for a 
particular q value. In the second case, an equilibrium is found for 
any q value, and there appears the resonance of the plasma with the 
plasma deformation is found to be very large for 

a slight helical field. And for the last case, the 
analysis gives the similar result as the second case. These resonant 
eee ee Se ee from the mere superposition of the 


50356 Numerical solution of the Viasov 


by transfer 
methods. Shoucri, M.; G: 


equation 
R.R.J. (Laval Univ., Quebec, Canada). 
4 238-242(Jun 1976). 
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Takeda, T. (Japan Atomic Energy Research Inst., Ibaraki-Ken). J. 
Comput. Phys.; 21: No. 3, 305-318(Jul 1976). 

_ A numerical method based on nonlinear programming is 
applied to the solution of an integral equation of the first kind. 
Instead of determining the values of the dependent variable at the 
prescribed values of the independent variable, this method solves the 
equation by determining values of the independent variable for 
prescribed values of the dependent variable, with some appropriate 
constraining conditions. By this method, unphysical oscillations 
likely to appear in the solution of the integral equation of the first 
kind are elimina inated, and various integral equations of the first kind 
appearing in the analyses of experimental data can be solved with 
comparative ease. To demonstrate the usefulness of this method, a 
data set of line densities of a plasma column integrated along paths 
across a region of interest is inversely transformed, and a density 
profile of the plasma column is successfully obtained. 


50358 Nonlinear helical equilibrium of a current-carrying plasma. 

Itoh, K.; Inoue, S. (Tokyo Univ. (Japan). Dept. of Physics); Yo- 

shikawa, S. Nippon Seirigaku Zasshi; 41: No. 2, 725-726(Aug 1976). 
Published in summary form only. 


50359 Equilibrium and stability of a three-dimensional toroidal 
MHD configuration near its magnetic axis. Lortz, D.; Nuehrenberg, 
J. (Max-Planck-Institut fuer Plasmaphysik, Garchin uenchen 
el F.R.)). Z Naturforsch., a; 31: No. 11, 1277-1288(Nov 


1 fig.; 16 refs. 

The expansion of a three-dimensional toroidal magnetohy- 
drostatic a around its magnetic axis is reconsidered. Equi- 
librium stability plasma-8 estimates are obtained in connection 
with a discussion of stagnation points occurring in the third-order 
flux surfaces. The stability criteria entering the B-estimates are: 1) a 
necessary criterion for localized disturbances, 2) a new sufficient 
criterion for configurations without longitudinal current. Hamada 
coordinates are used to evaluate these criteria. 


50360 Relaxation of relativistic electron beam in a plasma with 
random ities. Nishikawa, K.; Ryutov, D.D. (Hiro- 
shima Univ. (Japan). Faculty of Science). Nippon Seirigaku Zasshi; 
41: No. 5, 1757-1765(Nov 1976). 

The relaxation of kinetically unstable relativistic electron 
beam in a plasma with random density inhomogeneities is studied. 
Their effect is treated as angular diffusion of resonantly excited 
Langmuir waves in the wavenumber space. Formulas effective for 
obtaining the beam energy deposition rate and the Langmuir-wave 
fluctuation spectrum are presented. The result shows a strong reduc- 
tion of the energy relaxation rate due to diffusion of Langmuir 
waves from linearly unstable region to the region where they are 
damped by the beam itself. The model attributing the formation of 
random density inhomogeneities to the modulational instability of 
the Langmuir condensate produced by the beam plasma interaction 
is used to estimate self-consistently the level of inhomogeneities. 


50361 Transport of injected impurities in the ATC tokamak. 
Marmar, E.S. Princeton, NJ; Princeton Univ. (1977). 129p. Universi- 
ty Microfilms Order No. 77-9982. 

Thesis (Ph. D.). 

A system was developed to inject intense (3x10'* icles/ 
cm?-sec), short (300 j-sec) bursts of energetic (.5-20 eV) metal 
atoms into the ATC tokamak. The method consists of high power 
(10° W/cm?) laser irradiation of metalized glass slides utilizing a 2J 
Q-switched ruby laser. Extensive testing of the source has been 
——— on a test stand and properties of various components 
emitted, including neutrals, clusters, ions and plasma, have been 
studied. The system has been installed on the tokamak, and used to 
study the temporal and spatial evolutions of the densities of various 
charge states of aluminum and scandium, from the edge of the 
plasma into the center of the discharge. A computer code has been 
written to allow detailed comparisons of the experimental results 
with the predictions of neoclassical theory. It is found that, within 
the ex; tal uncertainties, the results are completely consistent 
with redictions for impurity transport in the discharge. The 
presence of the “inward” neoclassical-type terms in the impurity 
particle flux is confirmed. A model for the transport which allows 
simpler, albeit less sophisticated, comparisons between experiment 
and theory has been developed, and utilized to make comparisons 
between three | i ps theories and the a = . 
experiment measuring scaling of transport rates near t ° 
the plasma with changing toroidal current. The results indicate 
strong evidence for the fact that these transport rates are proportion- 
al to the square of the safety factor. 


50362 Kinetic equations for the collisional model, Van 
Rij, W.L; Meier, H.K.; Beasley, C.O. Jr. (Oak Ridge National Lab., 
iD. (USA)); McCune, J.E. Plasma Phys.; 19: No. 2, 135-149(Feb 
1977). 


FUSION ENERGY 5225 


Using the Collisional Plasma Model (CPM) representation, 
expressions are derived for the Vlasov operator, both in its general 
form and in the drift-kinetic approximation following the recursive 
derivation by Hazeltine. The expressions for the operators give 
easily calculated couplings between neighbouring components of the 
CPM representation. Expressions for various macroscopic observa- 
bles in the drift-kinetics approximation are also given. 


50363 Statistical mechanics of a guiding centre plasma. William- 
son, J.H. (Reading Univ. (UK)). J. Plasma Phys.; 17: No. , p. 85- 
92(Feb 1977). 

The equilibrium configurations of a —ans guiding 
centre plasma are circularly symmetric. Unlike ts i for 
systems with artificial periodicity, the profiles depend uniquely on 
the energy and mean square radius. The random phase approxima- 
tion is shown to be invalid. 


50364 Magnetized plasma kinetic theory. I. Derivation of the 
kinetic equation for a uniform plasma. Hassan, M.H.A. 
(Khartoum Univ. (Sudan)); Watson, C.J.H. Plasma Phys.; 19: No. 3, 
237-247(Mar 1977). 
A kinetic equation for multi-species plasma in an external 
uniform magnetic field is derived from the BBGKY jo soap A 
uations. The equation generalizes the equation of Rostoker (1960), 
which assumes that the distribution function is independent of the 
azimuthal angle, and all previous results can be derived from it. An 
additional advantage of this approach is that the collision in’ is 
obtained in a form which is free from infinite sums of 
functions, and this greatly facilitates calculations based on it. 


50365 Thermal conductivity in a Tokamak with a resonant helical 
field. Wakatani, M. (Nagoya Univ. — Inst. of Plasma Physics). 
Plasma Phys.; 19: No. 3, etter =p Brest: 

In a plasma column with a sh 
ing helical magnetic field produces magnetic i i 
hood of the resonant surface rsub(s) if the pitch of the Pome yege 
field coincides with the pitch of the unperturbed helical at the 
resonant surface rsub(s). The perturbing helical field is called as a 
resonant helical field. When the plasma column has magnetic islands, 
the transport coefficients near rsub(s) are greatly enhanced. In the 
banana regime, Krommes and Rutherford (1974) have calculated 
neoclassical transport coefficients for a Tokamak with a helically 
perturbed magnetic field arising from an MHD instability. Wakatani 
(1975) has shown that the diffusion coefficient in the collisional 
regime is enhanced near the resonant surface by a resonant helical 
field. Heat conduction is examined in a Tokamak in the collisional 
regime under the influence of a resonant perturbing field. 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 50462 


50366 (UCRL—78444(Rev.2)) Scattered light evidence for short 
density scale heights near critical density in laser-irradiated plasmas. 
Phillion, D.W.; Lerche, R.A.; Rupert, V.C.; Haas, R.A.; Boyle, M.J. 
(California Univ., Livermore (USA). Lawrence Livermore .). 15 
Sep 1976. Contract W-7405-ENG-48. 27p. (CONF-761108—26). 
Dep. NTIS, PC A03/MF A01. : 

From Plasma physics meeting of the American Physical Soci- 
ty; — Francisco, ifornia, United States of America (USA) (15 

‘ov 1976). 

+ evidence is presented of a steepened electron 
density profile near critical density obtained from studying the time- 
integrated scattered light from targets illuminated by linearly polar- 
ized, 1.06 » light. Both 10 p thick disks and DT-filled glass micro- 
shells were irradiated by light focused by f/1 or f/2.5 lenses in one 
and two-beam experiments, respectively. From the dependence of 
the asymmetry of the scattered light about the beam axis upon the 
scattering angle, we infer scale lengths on the order of one micron. 
Scale lengths have also been deduced from measurements on the 
polarization state of the reflected light. Both analytic and numerical 
results are presented to show how the polarization state varies with 
the incidence angle and the scale length. 


50367 Laser produced plasma from a solid target. Evans, D.E. 
(Culham Lab., — Eng.). pp 652-666 of In Physics of ionized 
1976. Navinsek, B. (ed Ljubljana, Yugoslavia; University of 
jubljana (1976). : ; 
From 8. international school and symposium on the physics of 
ionized Do =| Dubrovnik, Yugoslavia (27 Aug 1976). 
CONF-760883—. 


The — and reflection of laser radiation by a plasma 


are described. ¢ properties of one-dimensional hydrodynamic 
shocks produced in the laser—plasma interaction process are dis- 
cussed. The self-shielding properties of the plasma are also de- 
scribed. (MOW) 


50368 Report of the working group on stimulated backscatter. 
Sagdeev, R.Z.; Forslund, D.; Galeev, A. (International Centre for 
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Theoretical Physics, Trieste, Italy). Comments Plasma Phys. Con- 
trolled Fusion; 2: No. 3, 97-108(1976). 

The linear and nonlinear mechanisms for stabilizing stimulat- 
ed Brillouin scattering in laser irradiated plasmas are discussed. 
Although, in general, strong back and/or side scattering is expected 
to occur, the possibility of enhanced absorption from multiple side 
scattering is considered. The application of the theory to experiment 
is also discussed. 


PLASMA INSTABILITIES 


50369 (LA-UR—77-860) Growth and saturation of instability of 
driven by laser or particle beams. 
McCrory, R.L.; Morse, R.L.; Taggart, K.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. mtract W-7405-ENG-36. 4p. 
(CONF-770304—13). Dep. NTIS, PC A03/MF AO1. 

From Analysis of nuclear systems; Tucson, Arizona, United 
States of America (USA) (28 Mar 1977). 

The inertial confinement approach to controlled fusion re- 
quires that small thin walled qindes shells of fuel and other 
materials by imploded, compressed and heated by laser or char, 
particle beams. In most cases of interest the implosion of such thi 
shells is unstable to the growth of spherical asymmetries. Two 
numerical simulation techniques were developed to study these 
instabilities. The first technique is used to study the small amplitude 
growth of the instabilities by employing a perturbation method. The 
derivation of the Hamiltonian model on which the technique is based 
is developed here. The second technique is a fully nonlinear two 
dimensional hydrodynamics and heat flow technique (PAL) which 
we have used to follow the large amplitude development and satura- 
tion of the instabilities. The examples of calculations shown demon- 
strate the utility of the method and the range of different saturation 
phenomena which may be expected. 


50370 (MATT—1249) Current-driven instabilities and resultant 

anomalous effects in isothermal, inhomogeneous plasmas. Yamada, M.; 

Hendel, H.W. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 

a 1977. Contract EY-76-C-02-3073. 72p. Dep. NTIS, PC A04/ 
AOl. 

The evolution and effects of current-driven instabilities in 
isothermal, inhomogeneous plasmas are investigated in toth theory 
and experiment. Successive destabilizations of four different instabil- 
ities, low-frequency drift wave, ion-cyclotron drift wave, high- 
frequency (continuous-spectrum ion-cyclotron) drift wave, and high- 
frequency electron wave, are observed in Q-device plasmas with 
increased current, and explained by a theory based on fluid and 
kinetic equations. Anomalous effects resulting from wave-particle 
interactions, i.e., enhanced resistivity, ion heating and electron vis- 
cosity, are compared with predictions based on quasi-linear calcula- 
tions. Analogous to ion sound causing important anomalies in the 
transport coefficients for plasmas with T/sub e//T/sub i/ much 
greater than 1, high-frequency, continuous-spectrum drift waves 
determine anomalous plasma behavior in inhomogeneous plasmas 
with T/sub e//T/sub i/ approximately equal to 1. 


50371 (ORNL/TM—4784) Preliminary results of the 3-D non- 
linear ideal MHD code. Wooten, J.; Hicks, H.R.; Bateman, G.; Dory, 
R.A. (Oak Ridge National Lab., Tenn. (USA)). Nov 1974. Contract 
W-7405-ENG-26. 16p. Dep. NTIS, PC A02/MF AOl1. 

A computer code was developed to follow the evolution of 
the 3-D nonlinear ideal MHD a over time. The code was 
used to study fixed boundary M instabilities of a plasma filling a 
rectangular cylinder. For plasmas with uniform density and longitu- 
dinal B-field, the dominant nonlinear effect is cross-field convection 
around essentially fixed poloidal vortex cells. 


50372 (ORNL/TM—5840) Internal disruptions in tokamaks. 
Waddell, B.V.; Johns, G.L.; Callen, J.D.; Hicks, H.R. (Oak Ridge 
National Lab., Tenn. (USA)). May 1977. Contract W-7405-ENG-26. 
37p. Dep. NTIS, PC A03/MF AO1. 

It is hypothesized that sawtooth oscillations are the result of a 
cyclic process in which the plasma core is resistively heated until the 
safety factor drops below unity, causing the m = | tearing mode to 
become unstable, to grow with an accelerating growth rate, and 
ultimately to flatten the electron temperature and safety factor 
profiles. A model based on this hypothesis compares favorably with 
experimental data from ORMAK in —aave the rate at which 
a sawtooth rises, (2) the radial d dence of the precursor and main 
sawtooth oscillation amplitudes, (3) the accelerating growth of the m 
= ccs oscillations, and (4) the repetition time of the saw- 
teeth. 


50373 (ORNL/TM—5860) Improved estimate of trapped ion 
mode loss from t reactors, Clarke, J.F. (Oak Ridge 


energy okamak 
National Lab., Tenn. (USA)). May 1977. Contract W-7405-ENG-26. 
19p. op. NTIS, PC A03/MF AOl. 
n analytic model describing the energy and particle trans- 
port in a tokamak reactor dominated by trapped ion mode (TIM) 
instability is developed. The solution of the transport equations leads 
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to an energy confinement time which can be from 10 to 10° times 
larger than the “standard” tau/sub TIM/ used in reactor design 
studies. 


50374 Parametric phenomena in inhomogeneous plasmas. Fe- 
dorov, V.I. (Ioffe Inst. of Physics and Tech., Leningrad). PP. 667-678 
of In Physics of ionized = 1976. Navinsek, B. (ed.). Ljubljana, 
Yugoslavia; University of Ljubljana (1976). : 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. oe 

The WKB analysis is used to study the wave propagation in a 
weakly inhomogeneous plasma. Both linear and nonlinear cases are 
described. (MO 


50375 Sideband instability: a case-study. Franklin, R.N. (Oxford 
Univ.). pp 679-689 of In Physics of ionized gases 1976. Navinsek, B. 
(ed.). Ljubljana, Yugoslavia; University of Ljubljana (1976). 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

A historical review of the sideband instability is presented. 
—— showing the various properties of the instability are given. 
(MOW) 


50376 Resistive instabilities in tokamaks. Copenhaver, C.M. 
Knoxville, TN; Univ. of Tennessee (1976). 153p. University Micro- 
films Order No. 77-10,760. 

Thesis (Ph. D.). 

The influence of resistivity on the mupeieentvents 
(MHD) stability of the tokamak and of a diffuse linear pinch is 
investigated. Ideal MHD instabilities of axisymmetric toroi —_ 
libria with circular cross section are investigated and it is found that 
toroidal effects can stabilize both the kink and interchange modes. A 
two region model and associated computer program are developed. 
The two regions, according to the eigenfunction —— 
used, are: an ideal MHD region that employs a cylindrical approxi- 
mation modified with toroidal corrections and a thin resistive layer 
region. Using this model it is found that toroidal effects can stabilize 
the resistive interc’ e and tearing modes for safety factors greater 
than one. It is also found that it is not correct to use stability 
parameters calculated for tearing modes in the analysis of overstable 
modes. The development of a resistive shooting code is described. 
Since the set of resistive MHD differential equations are stiff differ- 
ential equations, a generalized Ricatti transformation is used to 
obtain a solution. 


50377 Beam- instabilities and nonlinear electron waves in 
a helical-beam, mirror Scannell, E.P. Raleigh, NC; 
North Carolina State Univ. (1976). 250p. University Microfilms 
Order No. 77-2754. 

Thesis (Ph. D.). 

An experimental investigation is made of the possibility of 
using the plasma produced by a helical electron beam in a magnetic 
mirror geometry to study large-amplitude electron plasma waves in 
the Allis mode. This required the design, construction, and operation 
of a large array of mechanical and complex electronic equipment 
and diagnostic techniques inherent to the study of plasma waves and 


50378 Microinstability theory of the two-energy component 
fusion plasma system. Mai, L.P. Austin, TX; Univ. of Texas (1976). 
147p. University Microfilms Order No. 77-3946. 

Thesis (Ph. D.). 


The stability theory for the two-component system is devel- 
oped from the Vlasov-Maxwell equations. Several modes of microin- 
stability which are associated with neutral beam injection or -_ 
particle production in fusion reactions are studied using three differ- 
ent models for the fast ion distributions. First, the fast ion distribu- 
tion function arising from neutral beam injection is found from 
solutions of the Fokker-Planck equation. It is found that for pulsed 
parallel injection, the 1 = -1 ion cyclotron mode has a low threshold 
density due to Tb/sub perpendicular//E/sub b/ anisotropy. Howev- 
er, anomalous scattering of the wave is shown to enhance the 
diffusion of the fast ions in the nu/sub perpendicular/-direction, 
which will stabilize the system in a small fraction of the slowing 
down time when | = -1 mode is dominant. The second form of the 
fast ion distribution arising from parallel and anti-parallel injections 
is modeled by a counter-streaming Bi-Maxwellian and it is shown 
that the left-handed circularly Peay © mode has negligible thermal 
ion and electron damping effects. Another form of the fast ion 
distribution is formed either from multi-directional neutral beam 
injections, or from energetic alpha icles from the fusion reac- 
tions. Except fo: the drift wave, which is either unstable or near 
marginal stability, no signi t instabilities occur for this distribu- 
tion at small eta/sub b//eta/sub ¢/. 


50379 Criterion for stability of high-m quasikink modes and its 
growth rates in plasma in an external gravitational field. Honma, T.; 
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Kaji, I. (Hokkaido Univ., Sapporo (Japan). Faculty of Engineering); 
Kito, M. Nippon Seirigaku hi; 40: No. 5, 1463-1468(May 1976) 

the presence of an external gravitational force, high-m 
quasikink modes of plasma are investigated. The modes become 
unstable for the mode number m below a certain critical value. A 
stability criterion is obtained, which is more stringent than Suydam's 
criterion. A dispersion relation for the modes quadratic in w? is also 
derived. For a constant-pitch field, the gro rates of the modes 
are calculated and their contour map is presented. It is shown that 
the stability of the modes does not depend on B=2P/B? but 
re and the maximum growth rates exist only for 

.B<0. 


50380 Filamentation instability of intense microwaves in high 
density plasmas. Mori, Y.; Minami, K.; Takeda, S. (Nagoya Univ. 
(Japan). Faculty of Engineering). Jpn. J. Appl. Phys.; 15: No. 5, 943- 
944(May 1976). 

Published in summary form only. 


50381 Nonlinear magnetohydrodynamic instability and disruptive 

instability. Itoh, K.; Inoue, S.; Yoshikawa, S. (Tokyo Univ. (Japan). 

— of Physics). Nippon Seirigaku Zasshi; 40: No. 6, 1757-1761(Jun 
). 


A new model of the disruptive instability is presented. Non- 
linear MHD instability of m=n=0 mode is solved in a cylindrical 
tokamak configuration. The stability threshold of this mode is ob- 
tained in terms of the amplitude of the co-existing higher m mode 
instabilities. Below the threshold, this mode has finite amplitude, and 
above the threshold, it grows catastrophically. The experimental 
characteristics of the disruptive instability well conform to the 
properties of the m=n=0 nonlinear MHD instability. 


50382 Experimental observation of parametric decay instability 
for ion acoustic waves. Yamamoto, T.; Tsukishima, T. (Nagoya Univ. 
(Japan). Faculty of Engineering). Nippon Seirigaku Zasshi; 41: No. 2, 
723-724(Aug 1976). 

Published in summary form only. 


50383 Nonlinear stabilization of dissipative trapped ion instabil- 
ity. Sugihara, M.; Ogasawara, M. (Keio Univ., Yokohama (Japan). 
Faculty of Engineering). Nippon Seirigaku Zasshi; 41: No. 4, 1370- 
1375(Oct 1976). 

An analysis of the anomalous diffusion due to the dissipative 
trapped ion instability in a toroidal magnetic system is presented. 
Saturation of the instability is attained both by collisional and by 
anomalous detrapping of trapped ions. The method of characteristics 
along the rere ° orbit is used to take into account of the anoma- 
lous detrapping effect. The anomalous diffusion coefficient in the 
saturated state agrees with the result of Kadomtsev and Pogutse. 


50384 N and sufficientcondition for hydromagnetic sta- 
bility of the bennett pinch. III. Reverse Bsub(Z) pinch. Kaneko, S.; 
Miyauchi, Y. (Tokyo Univ. (Japan). Faculty of Engineering). Nippon 
Seirigaku Zasshi; 41: No. 5, 1745-1748(Nov 1976). 

Newcomb’s method for obtaining the necessary and sufficient 
condition for a stability is applied to the linear Bennett 
pinch of length 27R. The longitudinal magnetic fields B sub(z) inside 
and outside of the pinch are assumed to be opposite directions. The 
stability condition for the sausage disturbance is same as the one for 
the parallel- sub(z) pinch. For the kink mode, some disturbances are 
stabilized and others are destabilized by reversing B sub(z) field. 
However, the stability condition for all kink disturbances does not 
change from that of the parallel-B sub(z) pinch. The necessary and 
sufficient condition for the stability of the Bennett pinch with 
reverse B sub(z) is same as the one for the parallel-B sub(z) pinch. 


50385 Magnetohydrodynamic stability of a sharp boundary toroi- 
dal plasma. Kito, M. (Electrotechnical Lab., Tanashi, Tokyo (Japan). 
Tanashi Branch); Honma, T. Nippon Seirigaku Zasshi; 41: No. 5, 
1749-1756(Nov 1976). 

In the toroidal coordinates, a stability analysis is presented for 
a toroidally symmetrical, sharp boundary plasma. The beta ratio B 
and aspect ratio, R sub(p)/r sub(p), are assumed to be arbitrary. In 
the —aae. the maximum poloidal beta ratio Bsub(p) is evaluat- 
ed as Max Ssub(p)= 1/2 (R sub(p)/r sub(p)+ 1). For the kink mode, 
curves of 8 vs a safety factor q and curves of Bsub(p) vs 8 in the 
marginal stability are described for the several aspect ratios. Both 
curves show that the stable region for a fat plasma is wider than for a 
slender one. The curve of 8 vs q depends on the aspect ratio even at 
8=0, and the plasma is unstable for all values of q, if a value of B 
exceeds a critical value. 


50386 MHD stability of Tokamak equilibria containing an iron- 
core transformator against axial displacements. Gerhauser, 
H.; Kaleck, A. (Kernforschun; age Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Plasmaphysik). Verh. Dtsch. Phys. Ges.; No. 3, 
665(1977). (In German). 
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From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; , Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50387 Diffusion model of the banana plateau regime in Toka- 
maks. Kever, H. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Plasmaphysik). Verh. Dtsch. Phys. Ges.; No. 3, 
688-689(1977). (In German). 

From Meeting on plasma and paw physics of the 
Deutsche Physikalische Gesellschaft e.V.; , Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


50388 Instability of systems with trapped particles. Krlin, L. 
(Ceskoslovenska Akademie Ved, . Ustav Fyziky Plazmatu). 
Plasma Phys.; 19: No. 2, 109-115(Feb 1977). 

Using a suitable canonical formalism, the excitation of satel- 
lites in simple models of wave-plasma and beam-plasma interaction is 
discussed. Both linear and the nonlinear regions are considered, and 
the possibility of describing the coupling of satellites in the frame- 
work of stochastic instabilities is considered. 


Influence of a high frequency pump on trapped particle 
modes, Sundaram, A.K.; Sen, A. (Physical Research Lab., Ahmed- 
abad (India)). J. Plasma Phys.; 17: No. , p. 41-50(Feb 1977). 

The influence of a lower hybrid pump field on the dispersion 
characteristics of various trapped particle modes is investigated and 
the conditions for their excitation or suppression is delineated. Cal- 
culations also reveal the existence of certain new instabilities driven 
by the pump. 


50390 Velocity-modulated ion beam in a plasma. Sato, N.; Sugai, 
H.; Hatakeyama, R. (Tohoku Univ., Sendai (Japan)). Plasma Phys.; 
19: No. 3, 187-207(Mar 1977). 

The spatial evolution of a velocity-modulated ion beam is 
described theoretically and experimentally for a stable, ion beam- 
plasma system. For a sinusoidal modulation, the perturbation initially 
grows and then shows a periodic change of amplitude along the 
beam. But under certain conditions, after the initial growth and 
subsequent saturation, the perturbation is observed to dampen away 
monotonically, in a similar manner to previous measurements on the 
ion beam-plasma instability. The initial growth is also measured with 
ramp and pulse modulations. The ry es results agree quite 
well with the so-called ‘wave theory’ for ion beam bunching. 


50391 Density gradient instabilities in a neutron inhomogeneous 

tre plasma. Shoucri, M.M.; Gagne, R.R.J. (Laval Univ., 
Quebec City (Canada). Dept. of Electrical Engineering). Plasma 
Phys.; 19: No. 3, 294-297(Mar 1977). 

The guiding-centre equations for a plasma of cold ions and 
thermal electrons admit neutral and non-neutral inhomogeneous 
equilibrium solutions, and the linear stability of these solutions has 
been recently investigated numerically by Shoucri and Knorr (1975). 
With arbitrary density profiles, numerical techniques appear to be 
the only practical way to study the linear stability of the inhomogen- 
eous equilibrium solutions for the guiding centre plasma. However, 
analytical methods can be applied to some simple types of density 

rofiles. The purpose of the present note is to present some analyt- 
ical results on the linear instabilities of an inhomogeneous neutral 
guiding centre plasma. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 50301 


from nonlinear coupling 

ongi Fuse, M.; Ichimaru, S. 

(Tokyo Univ. Go. t. of Physics). Nippon Seirigaku Zasshi; 
3(Nov 1 


41: No. 5, 1766-17 76). 

We consider a transverse component of a nonlinear current 
produced by coupling between longitudinal excitations in the 
plasma. The spectral and angular distribution of electromagnetic 
radiation arising from such a nonlinear current is calculated within 
the dipole approximation: the electromagnetic boundary conditions 
at the plasma-vacuum interface are explicitly taken into account. The 
intensity of such radiation depends strongly on the propagation 
characteristics of the transverse current in the plasma. As a specific 
example, radiation produced by coupling between the electron 
plasma oscillations and the ion-acoustic waves is considered. 


50393 (PPPL—1314) Effect of density fluctuations of lower 
hybrid resonance cone Bellan, P.M.; Wong, K.L. (Prin- 
ceton Univ., N.J. (USA). Plasma Physics Lab.). Apr 1977. Contract 
EY-76-C-02-3073. 34p. Dep. NTIS, PC A03/MF AO1. . 
Experimental measurements show that coherent, azimuthal 
density fluctuations (1) focus lower hybrid resonance cones azimuth- 
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ally, and (2) modulate the radial location of the resonance cones. A 
simple theory based on wave refraction is presented; this theory is in 
good agreement with the experimental observations. The theory is 
extended to give a physical description of wave propagation through 
turbulent, isotropic dicular to B) noise such as has been 
observed in tokamaks; it is found that the turbulence causes the 
lower hybrid on to have an angular spread in the pine 
perpendicular to B 


)esup(2). Ignat’ ev, Yu.G. (Kazanskij 
ley ae meg Izv. Vyssh. Uchebn. Zaved., Fiz.; No. 6, 


109-11 
—--™ see the journal Sov. Phys. J. 

The interaction of a weakly relativistic plasma in a gravita- 
tional field with electromagnetic radiation is investigated. re- 
sults are applied to ——: in Schwarzschild field. The effective 
radiation frequency changes in consequence of the accelerated elec- 
tron motion in the gravitation field. As a result, the kinetic energy 4 
— oscillations and the scattered radiation power c'! 

lasma is heated by the object producing gravitational field 

"etloct will result in plasma cooling. In this case plasma will 
cae in gravitational field. Eventually, the electromagnetic oscil- 
lations swing occurs due to the electron gravitational energy de- 
crease. 


50395 Nonlinear effects in inhomogeneous plasma. Galeev, A.A.; 
Sagdeev, R.Z.; Shapiro, V.D.; Shevchenko, V.I. Usp. Fiz. Nauk; 
116: No. 3, 546-548(Jul 1975). (In Russian). 

From Scientific session of the General Physics and Astron- 
omy Department of the Academy of Sciences of the USSR; Kras- 
naya Akademgorodok, Mosk. Obl., USSR (18 Dec 1974). 

For selective English translation see the journal Sov. Phys. - 
Usp.; published in summary form only. 


50396 Dray effects while resonant interaction between 
and a Langmuir wave in an Istomin, Ya.N.; 


an inhomogeneous plasma. 
Karpman, V.I.; Shklyar, D.R. (AN SSSR, Moscow. Inst. Zemnogo 
Magnetizma, lonosfery i Rasprostraneniya Radiovoln). Zh. Eksp. 
Teor. Fiz.; 69: No. 3, 909-920(Sep 1975). (In Russian). 
12 refs.; for English translation see the journal Sov. Phys. - 


JETP. 

Effects of an electron acceleration (deceleration) due to the 
nonlinear resonance interaction of electrons with a monochromatic 
Langmuir wave in an inhomogeneous plasma are analytically investi- 
gated. The change of particle velocity Aantiv has been found when a 
particle passes through the region of the resonance interaction with a 
wave. A fundamental role in the process is played by the dimension- 
less parameter 8, which is proportional to the wave amplitude and 
inversely proportional to the acceleration of the phase velocity (i.e., 
to the density gradient). It has been shown that for flight particles 
Aanti v is not equal to 0 only when (8)<1, and the sign of A antiv is 

ite to the sign of — particles acceleration which coin- 
cides with the phase acceleration (when (8)(< =)1 a wave cannot 
capture particles). An expression has been obtained for an average 
nonlinear change of the distribution function due to effects of a 
particle drag by a wave. It has been shown that in this case no 
additional particle flow appears (in the staionary case), but, generally 
speaking, a wave-induced concentration change takes place. There 
has also been calculated an integral flow of particle energy condi- 
tioned by drag effects. After some modification the results obtained 
may also be ane for the case whistlers, which is important in 
connection with experiments on the investigation of nonlinear mon- 
ochromatic waves of this range in the magnetoshere. 


50397 Set Ae 2 inn 00 antes wan 
cited by a a plasma. Gladkii, A.M.; 
pads Fd VPN P. (AN Ukrainsk: oy SSR. Aciev’ Inst. Fiziki). Zh. Eksp. 
Teor. Fiz.; 69: No. 5, 1617-162 Nov 1975). (In Russian). 
oa 13 refs.; for English translation see the journal Sov. Phys. - 
The spatial evolution of the anharmonic profile of the elec- 
tric-field wave in a beam-plasma system is investigated experimental- 
ly and the dynamics of the electron bunches is discussed on the basis 
of the experimental results. The variability of the structure of the 
bunches, and in particular, the breaking up of the bunches, which 
— reviously | ae theoretically, is observed. It is found that 
istortion of the initial profile of the wave becomes more severe 
2 ~~ ratio of the modulation frequency to the plasma frequency 
decreases. Direct experimental data are obtained on the high-fre- 
quency radial fields in the system. 


50398 Reactions between radiation and matter through 

ton processes in a closed cavity at equilibrium. Drawin, H.W. (Associ- 
ation Euratom-CEA, Fontenay-aux-Roses, France). pp 601-619 of In 
Physics of ionized 1976. Navinsek, B. (ed.). Ljubljana, Yugo- 
slavia; University of Ljubljana (1976). 
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From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

The relations between the different forward and backward 
rocesses for noncoherent bound—bound, bound—free, and free— 
ree transitions are described. The general relations connecting the 

radiative rate coefficients are derived by 1 oad interactions 
between photons and matter in a black-body cavity. (MOW) 


50399 Interaction of nonthermally excited plasma particles with 
laser photons. Drawin, H.W. (Association Euratom-CEA, Fontenay- 
aux-Roses, France). )- PP 620-640 of In Physics of ionized gases 1976. 
we B. (ed.). Ljubljana, Yugoslavia; University of Ljubljana 
1 
Mtti#ttnaaas 
i u via 

See CO INF-760883—. ™ 

The interaction of laser radiation with plasma is considered 
for the following cases: (1) Doppler-effect free multiphoton transi- 
tions, (2) one-photon pumping of selected transitions between ex- 
MO 5 and (3) non-resonant high-power laser irradiation. 


50400 Wave—wave interactions: theory and experiment. Frank- 
lin, R.N. (Culham Lab., Abingdon, E “ty pp 690-698 of In Physics 
of ionized gases 1976. Navinsek, B. “ed ed.). Ljubljana, Yugoslavia; 
University of by eae (1976). 

From + ne a OTA 1910 the physics of 
ionized gases; Dubrovnik, Yugoslavia uU 

See CONF-760883—. . 

A schematic dispersion oom is given for the three basic 
plasma waves. Other the various interactions and 
decay of these waves are given. Mo 


50401 Theoretical investigation of toroidal fast wave modes at 
twice the ion cyclotron frequency. Kwon, Y.S. Austin, TX; Univ. of 
Texas Le 146p. —— Microfilms Order No. 77-3935. 


The te me ee for calculating the ——- coefficient =e a 
half-turn loop antenna in cylindrical and ee aed 
with anisotropic, dissipative medium is presented. 
lity relations in a cavity are first developed for a Gedeutn otto medium 
and used to calculate the excitation coefficient in a toroidal cavity 
partially filled with plasma. With aid of the excitation coefficient, the 
antenna impedance and wall losses are also calculated in both a 
cylindrical waveguide and a toroidal cavity. A toroidal cavity with 
multiple antennas is considered as one way of dealing with mode 
resolvability problem for fusion plasmas. Even though the axial 
mode spacing can be directly controlled by i the number of 
antennas, the radial mode with respect to cavity reso- 
nance width is very narrow hence we must move to higher 
harmonics in order to resolve cavity resonance modes in fusion 
= The analytical results for the toroidal cavity are numerical- 
examined with the ST and PLT tokamak parameters for a quasi- 
toroidal model with electron inertia and temperature effects includ- 
ed. The numerical results (m = 0, +-1 waves) with the PLT 
tokamak parameters reveals that the total loading resistance 
a oY ae cee Snare tee. > Saeeae Ss 
loading resistance is thoroughly examined as a ion of 
pasa dentin snap fam 13 op 0 13s m~* to show 
w the spacing as the number of antennas increases. 


netic flow. Ikuta, T.; T: , A , RAL Univ 
uta, aniuti, a Univ Dept ot 
Physics). _—_ Seirigaku 40° No. 6, Td. 1977Gun 976). 
of smail ‘but dea with weakly doperive 
tic . of finite amplitude propagating 
standing) in a uniform collisionless 
velocity of which is in the 


with an applied magnetic field and 
So Meee ate 


by means of 
method, the system is reduced to the 


ation expres in cre ofthe independent 
for slow i i 
| slower i 


j j cl a . 
investigated Boundary conditions to produce 


yoto i. Gg ). 
we. of Physics). Nippon Seirigaku Zasshi; "41: No. » 281-2910ul 


Syst Santen of owe devten Lengunls waves gummed 
pa because of the combined action of a density gradient 
frequency electric field which is uniform outside 

= aus on ee the 
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by he decreases due to the electron yor cares! force created 
the s lependent intense pump whose s ‘linine ¢ dence is 
by the density gradient, leading to stabi ‘ects on the 
semen a instability treated in the preceding paper, because it 
is excited more strongly, the greater is the density ient. In a non- 
magnetized plasma with a monotonously varying density profile, any 
effective trapping of the instability is shown not to be expected 
under usual practical conditions. The scale size of the region in 
which the instability may spread, however, increases with the pump 
intensity from “smaller than the Airy characteristic length |" to 
“much larger than 1.” (auth.). 


50404 Spatial cyclotron damping of Whistler waves in plasmas, 2. 
Ohkubo, K.; Tanaka, S. (Kyoto Univ. Son. Dept. of Physics). 
Nippon Seirigaku Zasshi; 41: No. 1, 254-256(Jul 1976). 
The spatial damping of Whistler waves are investigated ex- 
perimentally in plasma columns with large diameter and high value 
Ta wsub(p)/wsub(c). The observed strong damping near the reso- 
nance is shown to be mainly the electron cyclotron ping. 


50405 Effect of ion acoustic waves on diffusion in a magnetized 
plasma. Watanabe, Y.; Fujiyama, H.; Akazaki, M. (Kyushu Univ., 
Fukuoka (Japan). Faculty of Engineering). Jpn. J. Appl. Phys.; 15: 
No. 7, 1401-1402(Jul 1976). 

Published in summary form only. 


50406 Theory of large-amplitude oscillations in a plasma. Kato, 
T.; Okazaki, T. (Waseda Univ., Tokyo (Japan). School of Science 
> ania Nippon Seirigaku Zasshi; 41: No. 2, 658-666(Aug 

The damping rate of a large-amplitude electron wave in one 
dimensional plasma is derived by using the first order perturbation. 
As the un a solution, the stationary state of Bernstein, 
Greene and Kruskal's theory is employed. It is shown that the 
damping rate is proportional to the depth of trapping trough and also 
there exists an upper limit of the depth for stable sideband oscilla- 
tions. 


50407 Property of electrostatic ion-cyclotron waves and ion 
acoustic waves in a magnetic field. Ohnuma, T. (Tohoku Univ., 
Sendai Meme Faculty of ye een be iyake, S.; Watanabe, T.; 
O., , T. Nippon Seirigak: i; 41: No. 2, 640-647(Aug 

By investigating the dispersion relation of electrostatic ion 
waves in a magnetic field, a linear coupling is found between 
electrostatic ion cyclotron waves and ion acoustic waves near the 
second harmonic ion cyclotron frequency. The coupling between 
the two modes are also detected experimentally in an argon plasma, 
which is nearly in accordance with the theoretical results. 


50408 Nonlinear distortion of propagation cones of lower-hybrid 
—_ Sanuki, H.; Ichikawa, Y.H. (Nihon Univ., Tokyo. Atomic 
gy Research’ Inst.). Nippon Seirigaku Zasshi: 41: No. 2, 654- 


cST(Aug 1979. 

ified Korteweg-de Vries equation describing the 
nonlinear self-distortion of the propagation cones of lower-hybrid 
waves is derived. The ae soliton solutions (for finite density 
region) and the shock-like solutions (for low density region) are also 


50409 Second harmonics generation in a strongly-turbulent cold 

plasma. Shimojo, T.; Goto, S. (Tok 0 Gakugei Univ., Koganei 

eae $- Tonind.-Zag. Keram. Rundsch.; No. 28, 67-74(Aug 1976). 
shown in a statistical manner that electrostatic waves 


resented in a strongly-turbulent cold plasma can generate its second 
| samen ma owing to their mode-mode coupling. 


50410 scattering from strongly-turbulen 
ae a T.; Goto, S. (Tokyo Gakugei Univ., Ko a Uapen)) 


Tonind.-Ztg. Keram. Rundsch.; No. 28, 5-83(Aug | 197 
Theory of electromagnetic scattering is formulated for 
weakly-turbulent electron plasma. For a turbulence of electron 
plasma, the analysis in this paper depends on the previous formula- 
tion in which the electrostatic waves are excluded out explicitly. So 
the aim of this paper is to show that the same result can be obtained 
for incoherent electro tic scattering when the analysis is re- 
stricted to the weakly turbulent plasma, notwithstanding the differ- 
ence of the base on which the each scattering theory depends. For a 
strongly-turbulent electron plasma, the effect of second harmonics of 
electrostatic waves to the scattering is considered. 


50411 Contribution of higher order terms in the reductive pertur- 
bation theory. I. A case of weakly dispersive wave. Ichikawa, Y.H.; 
Mitsuhashi, T.; Konno, K. (Nihon Univ., Tokyo. . of Physics). 
Nippon Seirigaku Zasshi; 41: No. 4, 1382- isa6(Get 19) 197 ). 

penn sea aag order terms in ve eee 
tion theory investigated for nonlinear protcance of ion 
acoustic wave. The basic tot Of finid equation le reduced to 8 
coupled set of the Korteweg-de Vries equation for the first order 
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perturbed potential and a linear inhomogeneous equation for the 
second order perturbed potential. A steady state solution of the 
coupled set of equations has been examined in details. 


50412 Saw tooth oscillations in the stellarator W VII-A. 
Smeulders, P.; Elsner, A.; Weller, A (Association i fone, 
Planck-Institut fuer Plasmaphysik, Garching/Muenc 
F.R.)). Verh. Dtsch. ae Ges.; No. 3, Re ee “tn, ‘Gauut 
From —— plasma and —, 4 the 
Deutsche Physikal ¢ Gesellschaft eV; Geleny F .R. (7 - 
10 Mar 1977) 
A si communication only. 


50413 Sufficient condition for of BGK waves in 
both and plasmas. Infeld, E. i of 
Nuclear Research, Warsaw (Poland)); Rowlands, G. J. Phys.; 
71: No. , p. 57-68(Feb 1977). 

The general = . stability of Bernstein-Greene-Kruskal 
type waves is investiga y investigating perturbations 
dicular to the wave, a general sufficient condition for instability is 
obtained. This is then extended to the case of magnetized — 
with a uniform magnetic field in the direction of the BG 
New perturbed modes, having no a in linear theory, po 
also found. Various s cases are ered and previous, more 
particular results confirmed. 


50414 Longietinss diectens exes 55> tal ae 
off Maxwellian velocity distribution. Trotignon, J.G.; Feix, M.R. 
a Univ., 45 rece) J. Plasma Phys.; 17: No. , p. 13-22(Feb 
Using a Van Kampen treatment, a study is made of the 
longitudinal oscillations for a plasma with a cut-off 
velocity distribution. Having defined and computed oa coeffi- 
cients in the real w,k plane, this ‘wave density’ thro’ Say aaa 
of this plane is represented. The appearance of a a 
& with a phase velocity slightly smaller than the cut-off velocity 
sub(c) if this velocity is in the interval 2 to 4Vsub(T) and a 
modification of the Landau mode which propagates for higher and 
higher frequencies when Vsub(c) decreases is shown. 


50415 Attenuation of a surface wave in an unmagnetized rf 
plasma column. Zakrzewski, Z.; Moisan, M.; on V.M.M.; 
Beaudry, C.; Leprince, P. (Montreal Univ., Quebec ( Canada). Dept. 
of Physics). Plasma Phys.; 19: No. 2, 77-83(Feb 1977). 

Attenuation of a surface wave is studied experimentally in an 
unmagnetized cylindrical ob ge column sustained by the wave 
itself. The losses connected with the plasma creation are negligible 
and the wave aes is described by the relations for the linear 
regime. It is shown that a simple theory of collisional attenuation, 
obtained by extension of the collisionless theory to the case of few 
collisions, predicts very well the d dence of the attenuation on 
the electron density, the electron collision frequency, and the geom- 
etry of the plasma column. 


Self-focusing and harmonic generation of electromagnetic 
beams in an axially Tewari, D.P.; a 
A.; Kaushik, S.C.; ‘Shaan R.P. (Indian Inst. of Tech., New Delhi. 
Dept of Physics). J. Phys., D (London); 10: No. 3, 371-381(21 Feb 


The cumulative effects of an axially inhomogeneous plasma 
column on the self-focusing and third harmonic of elec- 
tromagnetic beams have been investigated ig t the scale length of 
inhomogeneity is larger than the wavelength. The for 
self-focusing is caused by the heating and subsequent redistribution 
of electrons by the electromagnetic beam, whereas for harmonic 
generation it arises through the energy-dependent collision ee 4 
cy. A parametric study of these nonlinear phenomena has 
carried out and the role of plasma halfwidth and peak electron 
density have been explicitly studied. 


50417 Non-linear electromagnetic waves in a relativistic plasma. 
Janicke, L. (Bochum Univ. (Germany, F. R). Inst. fuer Theoretische 
Physik). Plasma Phys.; 19: No. 3, 209-228(Mar 1977). 

A method is given for the construction of all solutions of the 
relativistic Vlasov equation that depend on one cartesian coordinate 
z and time t in the combination z-Vsub(p)t oly with Vsub(p)<c. 
These solutions represent non-linear pee gee ae” waves in a 
relativistic — without static fields, which reduce for sufficiently 
small amplitudes to the 5 my and transverse waves in a 
uniform plasma known from linear theory. An exact analogy to the 
motion of a three-dimensional mechanical non-linear oscillator 
allows qualitative discussion of all properties of the non-linear waves 
within this picture. For a quantitative — consideration is 
given to small wave amplitudes, that allow the application of a 
perturbation method, and to a class of iso distribution func- 
tions. Explicit expressions will be given for —— of wave 
— and plasma temperature on the coupling alae 

transverse wave components, the dispersion wean pn Pool 
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dinal and transverse waves and the modulation of plasma density and 
— velocity. The relevance of ——— polarized transverse 
waves of this type to the description o' 


50418 Dispersion relation mediated wave and particle accelera- 
gradients. Jones, R. Plasma Phys.; 19: No. 


pulsar waves is discussed. 


tion into increasing 

3, 259-262(Mar 1977). 
A resonant collective process can be excited in a plasma 

gradient which accelerates energetic particles into the higher density 

region. 


FUSION POWER PLANTS 
REFER ALSO TO CITATION(S) 48901 


50419 (EPRI—472-1) Major features of D-T Tokamak fusion 
reactor systems. Interim report. Davis, J.W.; Kulcinski, G.L. (Mc- 
Donnell Douglas Astronautics Co., St. Louis, Mo. (USA)). Feb 
1976. 34p. Dep. NTIS, PC A03/MF AOI. 

A set of tables have been compiled to summarize and com- 
pare various designs of fusion-fission reactors based on the tokamak 
configuration. The designs range from present-day experimental 
devices to conce! a commercial power units and are comprised of 
four near-term 2 eg | or less than 1985), five mid-term 
(approximately or - than 1990), and ten long-range (approximately 
2000-2020) reactor designs. Besides the usual plasma physics param- 
eters, individual tables characterize the reactor geometry and power 
plant system, the blanket and shield, the primary coolant systems, 
tritium b ing and inventory requirements, neutronics (including 
energy deposition and after heat), radiation damage, magnet param- 
eters, power cycles, and economic and resource requirements. 


50420 (EPRI-ER—289-SY(Vol.4)) Doublet fusion experimental 
power reactor design Volume 


study. . Summary report. 
(General Atomic Co., San Diego, Calif. (USA)). Dec 1976. 37p. 
Dep. NTIS, PC A03/MF AOl. 
The following sections are included: (1) basic reactor con- 
cepts, (2) reactor design, (3) plasma performance characteristics, (4) 
reactor components, (5) auxiliary systems, (6) maintenance concept, 
(7) EPR facility, (8) schedule, and (9) cost estimates. (MOW) 


50421 Lt A 28) Summary of the programs 
and Applications Studies Branch. Murphy, M. (ed.). (Ener, 
search and Develo) og oe Administration, Washington, D.C. SA). 
Div. of usion Energy). Mar 1977. 138p. Dep. NTIS, PC 
A07/MF A' * 

Summaries are given of the current contract activities man- 
aged by the Systems and Applications Studies Branch in the areas of 
Fusion Systems Engineering and Environment and Safety. (MOW) 


50422 (ERDA—77-63) Fusion power by magnetic confinement: 
questions and answers. Coffman, F.E.; Murphy, M.R.; Kearney, 
D.W.; Schultz, K.R.; Scott, B.L. (Energy Research and ato 
ment "Administration, Washington, D.C. (USA). Div. of Magnetic 
Fusion Energy). May 1977. 45p. Dep. NTIS, PC A03/MF AOl1. 
This booklet discusses the basic facts about fusion and the 
technical challenges which must be solved before it can become a 
commercial reality. The booklet is in a question and answer format. 
Mo er and goals of the fusion program are describeed. 


50423 (ORNL/T ey Simple neoclassical point model for 
transport and in EBT. Hedrick, C.L.; Jaeger, E.F.; rene 
D.A.; Guest, G.E.; Krall, N.A.; McBride, IB; Stuart, G.W. (Oak 

Hm National Lab., Tenn. (USA)). a, 197. Contract W-7405- 
ENG-26. 31p. Dep. NTIS, PC A03/MF A\ 

A simple neoclassical 7 model is aiid for the ELMO 
Bumpy Torus experiment. Solutions for steady state are derived. 
Comparison with experimental observations is made and reasonable 
agreement is obtained. 


50424 Torus shaped nuclear fusion device. Ito, Y. (to Hitachi 
Ltd., Tokyo (J )). Japanese Patent 1975-40,997/A/. 15 Aug 1973. 
3p. (In i——« 

Purpose: Not only to produce high magnetic field intensity 
but also to ensure observation of plasma from outside without 
hindered by coils, by making thickness of coil is ter at outside of 
torus than at inside of torus. Constitution: Toroidal coil consists of 
two parts, i.e. first and second part, said first part which is 
disposed in outer side of torus comprises conductor of 
See SOS Sonnet ant wile bs Gigueed 2 ieee silo <i torus 
comprises conductor of lesser thickness, and said first and second 
part is soldered at joinning position. 


50425 Tokamaks and analysis of scale dimensions. Kadomtsev, 
B.B. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehner- 


ERA VOL. 2, NO. 20 


Moscow. Inst. Atomnoj Ehnergii). Fiz. Plazmy; 1: No. 4, 
EE S380. 1975). (In Russian). 


+ — EO aa prea 
tions between parameters of a magnetic system and those of a plasma 
confined by means of the system by the method of the dimension 
analysis for a facility of the tokmak type. 


50426 Reply to “Comments on the paper ‘Characteristics of high- 
density tokamak ignition reactors’ ". Jassby, D.L. (Princeton Univ., 
N.J. (USA). Plasma Physics Lab.); Cohn, DR; Parker, R.R. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). National Magnet Lab.). 
Nucl. Fusion; 16: No. 6, 1045-1 1976). 

Letter-to-the-editor. 


50427 Present status of nuclear fusion research and development 
in JAERI (1976 edition). Tokyo, J ; Japan Atomic Energy Re- 
search Inst. (1976). 98p. (In Japanese). 

The nuclear fusion research and development in JAERI is a 
national project oriented in the Tokamak fusion reactor. After 
termination of its initial phase, works are now in the second phase 
aimed at completion of a critical plasma testing device JT-60. Efforts 
are all directed to this goal, looking forward to future evolution of a 

ractical fusion reactor. Works after initiation of the second phase in 
Fiscal 1975 are described: theoretical research of plasma confinement, 
experimental study of torus plasma, devices technology develop- 
ment, design study of JT-60 a JT-4 (non-circular section torus 
testing device), core engineering, and design study and engineering 
of a fusion reactor. 


50428 Status of effort on the international fusion research. Phil- 
lips, J.A. (International Atomic Energy Agency, Vienna). , Reha 
748 of In Physics of ionized = 1976. Navinsek, B. (ed.). Ljub! 
na, big ry University of Ljubljana (1976). 

rom 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

A description is given of the status of fusion research and the 
Forfa experimental devices which should establish the potential 
‘or fusion power. In addition, the most important physics and 

problems which need to be solved before a practical 
fusion power station can become a reality are discussed. (MOW) 


Atomic 

Energy Research Inst., Tokai, Ibaraki. Tokai WA. Establish- 
ment). Genshiryoku Kogyo; 22: No. 8, 33-42(Aug 1976). (In Japanese). 
Recently, the studies on plasma physics has progressed rapid- 

ly, and promising experimental data emerged successively. Especial- 
ly expectation mounts high that To! will develop into power 
reactors. In J; , the construction of large plasma devices such as 
JT-60 of J is going to start, and after several years, the studies 
on plasma physics will come to the end of first stage, then the main 
research and development will be directed to power reactors. The 
studies on the ign of practical fusion reactors have been in 
progress since 1973 in JAERI, and the preliminary design is being 
carried out. The purposes of the preliminary design are the clarifica- 
tion of the concept of the experimental reactor and the requirements 
for the studies on core plasma, the examination of the problems for 
developing main components and systems of the reactor, and the 
deuheains of design roa The experimental reactor is the 
quasi-steady reactor of 100 fusion reaction output, and the 
conditions set for the design and the basis of their setting are 
explained. The outline of the design, namely core plasma, blankets, 
superconductive magnets and the shielding with them, vacuum wall, 
neutral particle injection heating device, core fuel supply and ex- 
haust system, and others, is described. In case of scale-up the reactor 
yer votes material which can withstand neutron damage must be 

developed. 


50430 About the ignition phase of a Tokamak plasma. Waid- 
mann, G. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer hysik; Euratom-Kernforschungsanlage Juelich 
G.m.b.H. — Verh. Dtsch. Phys. Ges; No. 3, 


—a ge i 

From on p and “speed physics of the 
Deutsche Physikalische Gesellschaft oval , Germany, F.R. (7 - 
10 Mar 1977). 


Short communication only. 


50431 Energy principle for resistive perturbations in Tokamaks. 

Tasso, H. (Max-Planck-Institut fuer hysik, Garching/Muen- 

chen yam F.R.)). Plasma Phys.; 19: No. 2, 177-181(Feb 1977). 

An energy principle has been found for all resistive perturba- 

tions of a circular wR geld Riven Bog 9 Tg 
mpeg Bsub(theta)/Bsub(2) approximately epsilon). It 

ility to be determined independently of the resistive scaling 
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because resistivity is taken to be finite. The inclusion of F.L.R. 
effects and viscosity would only reduce the growth rates. Using 
simple test functions near the resonances always leads to instability. 
Estimates of growth rates can be made, these being only rough if 
F.L.R. effects dominate. 


50432 Potential of controlled nuclear fusion. Pease, R.S. 
(UKAEA Research Group, Abingdon. Culham Lab.). Contemp. 
Phys.; * No. 2, 113-135(Mar 1977 
The potential of controlled nuclear fusion rests primarily on 
the nuclear ny! in lithium and deuterium which can be exploited 
through the DT thermonuclear reaction. Potentially this is a very 
a7 source of energy, with indigenous resources in the U.K. and 
ith environmental merits. Significant progress has been made in the 
achievement of the control of high temperature matter required to 
realize the potential. In toroidal pinches of the cake © it is 
now routine to generate, sustain and control for times dea toa 
second, matter at temperatures of 10 MK. Temperatures - and 
po ion temperatures -can be raised by auxiliary heating, and 
ve already approached 20 MK, less than a factor of three from 
ideal minimum ignition temperature. The energy confinement times 
tau have improved at near-reactor values of the number density n, so 
that values of ntau approaching 10'* cm™’s, a factor of ten from 
Lawson's criterion and already sufficient for energy production in 
special systems, have been obtained. These results have been 
achieved in ee of comparatively modest size - about 20 cm 
minor radius of the plasma ring. The studies of the engineering and 
technology needed to establish practical electricity generating sys- 
tems based on magnetic confinement of a thermonuclear reacting 
plasma indicate formidable but not, apparently, insuperable problems 
which will require well-planned and large-scale technological devel- 
opments. 


PHYSICS AND BLANKET ENGINEERING 


50433 (CONF-770401—7) Monte Carlo analysis of the effects of 
penetrations on the of a tokamak fusion reactor. Santoro, 
R.T.; Tang, J.S.; Alsmiller, R.G. Jr.; Barnes, J.M. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 10p. 
Dep. NTIS, PC A02/MF AOI. 
From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 
Adjoint Monte Carlo calculations have been carried out to 
estimate the nuclear heating and radiation damage in the toroidal 
field (TF) coils adjacent to a 28 x 68 cm? rectangular neutral beam 
injector duct that passes through the blanket and shield of a D-T 
b Tokamak reactor. The plasma region, blanket, shield, and 
TF coils were represented in cylindrical geometry using the same 
dimensions and compositions as those of the Experimental Power 
Reactor. The radiation transport was accomplished using coupled 
pay age neutron, 21-group gamma-ray cross sections and the nucle- 
and radiation damage were obtained using the latest 
available mene functions. The presence of the neutral beam 
injector duct leads to increases in the nuclear heating rates in the TF 
coils ranging from a factor of 3 to a factor of 196 greater than in the 
fully shielded coils depending on the location. Substantial increases 
in the radation damage were also noted 


50434 (ORNL/TM—5874) Monte Carlo analysis of the effects 
of a blanket-shield penetration on the performance of a tokamak fusion 
reactor. Santoro, R.T.; Tang, J.S.; Alsmiller, R.G. Jr.; Barnes, J.M. 
(Oak nog National Lab., Tenn. (USA)). May 1977. Contract W- 
COSEN -26. 19p. . NTIS, PC A03/MF AOI. 

Adjoint Monte lo calculations have been carried out using 
the three-dimensional radiation transport code, MORSE, to estimate 
the nuclear heating and radiation damage in the toroidal field (TF) 
coils adjacent to a 28 x 68 cm? rectangular neutral beam injector 
duct that passes through the blanket and shield of a D-T p> acre 
Tokamak reactor. The plasma region, blanket, shield, and TF coils 
were represented in cylindrica geometry using the same dimensions 
and compositions as those of the Experimental Power Reactor. The 
radiation transport was accomplished using coupled 35-group neu- 
tron, 21-group -ray cross sections obtained by collapsing the 
DLC-37 cross-section library. Nuclear heating and radiation damage 
rates were estimated the latest available nuclear res 
functions. The presence of the neutral beam injector duct leads to 
increases in the nuclear heating rates in the TF coils — from s 
factor of 3 to a factor of 196 —— on the location. 
the radiation damage also result in the TF coils. The atomic dis- 
placement rates increase from factors of 2 to 138 and the hydrogen 
and helium gas production rates increase from factors of 11 to 7600 
and from 15 to 9700, respectively. 


50435 (PPPL—1243) Heavy-impurity recycling at a limiter and 
power-loss limitation to a limiter in tokamak. Shimomura, Y. (Prince- 
ton Univ., N.J. ee Plasma Physics Lab.). May 1977. Contract 
EY-76-C-02-3073. 1 . NTIS, PC A02/MF A01. 

Sinve the deost re) high-z impurities in tokamaks is generally 
observed to saturate, heavy-impurity recycling rate is presumed 
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to be less than unity. On this basis, plasma edge temperature is 
calculated to be low and an limit to carried out by 
charged particles is estimated to be small as in experiment. 
ae ts that the total radiation loss b: eet with Ligh 
impurities is always large in a conventional tokamak with hi 
power input and small charge-exchange loss. 


50436 Study of MHD flow to the blanket elements of 
thermonuclear reactors. Boc'! i, V.P.; Tananaev, A.V.; Cher- 
— beayonentB V.V. pp 21-23 of In bes phe 
sovetshchanie po itnoi gidrodinamike. I. Obshchie teoretiches- 
- ocr: Tezis my kladov. Riga; Izdatel'stvo Zinatne (1975). (In 
ussian 

From 8. conference on ae USSD 
Union of Soviet Socialist — (wU 2 Apr oa 

See CONF-7404122—P1 

New experimental data are presented on the MHD flow in 
rectangular channels at the inlet to the zone of effect of an inhomo- 
geneous magnetic field and at its outlet. Data were — reported on 
the flow in bent tubes. The studies, carried ou it with mercury 
showed that in a strong inhomogeneous field ca i 
blanket can occur. Curves are given for the velocity 
channels with electrically insulated and good-conducting 
bent tubes the coefficient of resistant changes by several 
function of the orientation of the magnetic 
magnetic fields perpendicular to the axis of the 
increase of the resistance was explained by the longitudinal end 
effect. (JSR) 


50437 Energy lower bound on laser irradiation of an array of 
pellets in fusion-fission processes. LoDato, V.A. (Simulating 
and Engin ast) Wappingers Falls, N.Y. (USA)). Atomkernenergie; 
29: No.4. 1, 68(19 

1 ref. Seon? communication only. 


50438 inant one 
transport of impurities in TEXTOR. Nicolai, A. hungsan- 
lage Tuelich G.m.b.H. (Germany, F.R.). Inst. sik; 
Euratom-Kernforsch Juelich G.m.b.H. (Germany, F.R.)). 
Verh. Dtsch. Phys. Ges.; No. 3, 701-702(1977). (In on German). oe 

From ——e on plasma and “speed physics 
Deutsche Physikalische Gesellschaft e.V.; Germany, F.R. (7 - 
10 Mar —_— 

Short communication only. 


Oxygen impurity radiation from Tokamak-like gv 
i J.E.; Davis, J. (Naval Research Lab., W: 
(USA) Jacobs, V.L. J. Quant. Spectrosc. Radiat. Transfer; 11: No $ 
343-349(Mar 1977). 

A nonhydrodynamic coronal model has been constructed for 
calculating radiation from impurity atoms in a heated plasma. Some 
recent developments in the calculation of dielectronic recombination 
rate coefficients and collisional excitation rate coefficients are includ- 
ed. The model is applied to oxygen impurity radiation 
first few milliseconds of a TFR Tokamak plasma discharge, and 

good agreement with experimental results in obtained. Estimates of 
fotal line and continuum radiation from the oxygen impurity are 
given. It is shown that impurity radiation represents a le 
energy loss. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 50354, 50468 


50440 Se ae Aspects of eA 7. ted) 
magnet systems annual report. Powe (Brookhaven 
National Lab., — N. “¢ ae 15 Jan 1976. Contract EY-76-C- 
02-0016. ee ph PC A20/MF A0l. 


first, fclowed 1” pte specs of fi 


thermal, electrical, and other — ort 
design ene oe chosen for analysis are anoniee and are not 


and reliability for fusion 


intended to definitive, since fusion magnet designs are 
evolving. Included is a comprehensive collection of 

operating data relating to the safety of existing 

magnet systems. The of the overview the main 
conclusions developed from the work to date. These should be be 
nes a oe Since this study has concentrated on exam- 
ining potential safety concerns, it may tend to overemphasize the 
proteus of Gaibe magnet. 0s Sch ete See 
are well developed and are consistent with good safety practice. A 
short summary of the findings of this study is given. 


50441 (BNL—50616) DEALS: a demountable externally an- 
chored low stress superconducting magnet system for fusion reactors. 
Powell, J.; Hsieh, D.; Lehner, J. (Brookhaven National Lab., Upton, 
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ys pr Jan 1977. Contract EY-76-C-02-0016. 79p. Dep. NTIS, 

A new dl of superconducting magnet system for large 

fusion reactors is described. a peti ny, beg ‘ge planar or multi- 
Us n 


the coil at a number of points along its perimeter, so that the 
magnetic forces are transmitted to an external warm reinforcement 
structure. This warm reinforcement structure can also be the prima 
ry containment for the fusion reactor, 

THY Geateented Gonstils Rossier Weath vast fo Gaden ome 
tors. Low thermal conductivity, high strength supports are used to 
transfer the magnetic forces to the exteraal reinforcement through a 
hydraulic system. The hydraulic supports are movable and can 
Suuenamada to eocemshintide Gates cnuteastion ant ~ aithaies 
stress in the superconducting coil. The potential benefits and 
ties associated with this concept, which is called the D 
(Demountable Externally Anchored Low Stress) Magnet System, 
are summarized. 


50442 (COO—2218-74) Optimization of T. F. coil radius for 
tokamak reactors. (Illinois Univ., Urbana SAD. 1977. hee 
EY-76-S-02-2218. 27p. Dep. NTIS, PC A03/MF AOl. 

Some parameter calculations for a toroidal field (TF) coil for 
a tokamak are given. The wall loading by alphas due to TF ripple is 
shown. Equations and diagrams are included. (MOW) 


50443 py ghey Design and construction of a resis- 
tive energy dump device for superconducting magnet systems. 
Mohan, M.J. (Oak Rid — National Lab., Tenn. (USA)). May 1977. 
Contract Wises ENG-26. 38p. Dep. NTIS, PC A03/MF AO1. 
When superconducting magnets quench, the resistance of the 
conductor —ee rapidly to A ened * This i ya in 
resistance can result in catastrop heating in = less 
stored field energy is quickly removed from the sys Phase 
inversion is the normal mode of energy removal. SCR’s in oan power 
supply are phased — 7s output of the supply is inverted, and 
magnetic field ener back into the utility grid. Under 
i naman = power supply may fail to invert 
and an alternate energy removal no ll must protect the 
Superconducting m system. Composed of an isolation switch, a 
module, and a dump resistor, the resistive 

dump device eae a viable protection scheme. Operationally, 
several conditions are — of activating the isolation switch and 
triggering the bipolar SCR switching module. Manual dump com- 
mands, for instance, permit the operator to dump field energy in the 
event of observed abnormalities. A special voltage - quench detec- 
tor senses the aforementioned abnormal power supply output inver- 
sion and also fires the dump circuit. Regardless of the nature of the 
trigger input, however, activation of the energy dump device diverts 
coil current through the dump resistor. I?R losses over time then 

safely dissipate stored magnetic field energy. 


POWER SUPPLIES AND CIRCUITRY 


50444 (EPRI-ER—246) Conceptual engineering design of a one- 
GJ fast discharging machine for the sir 
fusion reactor. wal report. Thomassen, K.I. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Aug 1976. 146p. Dep. NTIS, 
A07/MF AO1. 

The design of a fast dischargi 


Operate reversibly into an inductive load, with a 95% c 
cy. Other fusion applications of this type of machin 
ribed 


50445 (LA-UR—77-1181) Capacitive, magnetic, 
energy storage and high power switching. Swannack, C. 
R.W. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Gan. 
W-7450-ENG-36. 8p. (CONF- 770105—2). MF AOl. 
From M of the IEEE Power Engineering Society; 
York, New York, United States of America (USA) (30 ys; ‘om. 
Many experimental fusion 
from the power line, but others must store it temporarily, delivering 
it finally at a power level far in excess of that available from the 
utility line. Development work has been carried out at LASL on 
three different ener; 
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50446 Control means for power source unit for nuclear fusion 
reactor. Hirata, Y.; Kanemaru, K. (to Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, wa (Japan)). Japanese Patent 1976-64,197/ 
A/. 30 Nov 1974. 6p. (In Japanese). 

Object: To permit the starting and stopping operations entire- 
ly automatically by adopting an electronic computer. Structure: The 
motor-generator, — lubricant pump, liquid resistance control 
motor, coolant pump, electrolyte circulation pump, turning motor 
and circuit breaker auxiliary unit in the power source unit of a 
nuclear fusion reactor must be started and stopped in a a - 
quence, and this is automatically effected by determining the 
quence of operation with an electronic computer. 


50447 (LA-tr—77-27) de circuit breaker for 73 kA, 24 kV. 
Dokopoulos, P.; Kriechbaum, K. Translated by H.F. Vogel from 
Elektrotech. Z., A; 97: No. 8, 499-503(1976). 18p. Dep. S, PC 
A02/MF AO1. 

Power circuit breakers (c.b.) with interrupting capacity in the 
range 20 to 110 kA at 20 to 30 kV are required for ohmic heating 
experiments in thermonuclear fusion. Successful tests on an airblast 
breaker are being reported, where a 0.6 mF, 21 kV capacitor bank 
provided the counterpulsing energy in conjunction with a series 
connected 0.5 Wb saturable reactor. The c.b. performed well in 
more than 100 shots interrupting at the first current zeros with 
negligible contact erosion. This is due to precision resulting in 
minimum arcing times. It is expected that currents of 110 kA can be 
interrupted. 


50448 Acceleration power supply with fast interruption switching 
T (Nese ey yey Kunibe, T.; Kuroda, 
Pips: 18 No.7, a Usiv ¢ Inst. of Plasma Physics). Jpn. J. Appl. 
0. 7, 141s. adel 1976). 
lished in summary form only. 


50449 Progress in switching technology for METS systems. 
Honig, E.M.; Swannack, C.E.; Warren, R.W.; Whitaker, D.H. (Los 
Alamos Scientific Lab ., NM). IEEE Trans. Plasma Sci.; PS-5: No. 2, 
61-65(Jun 1977). 

Three distinct sets of switching sopiomaess ¢ = ——_ 
from design optimization studies of large su; 
energy storage systems, such as the ME aie ry owe, the 
adiabatic plasma compression field in the proposed 


Pp 
SFTR. Extremely low joule loss oy disconnects are ae 


between storage coils in the liquid helium environment to allow 
charging the coils in series over a prolonged time, then to isolate the 
coils for parallel fast discharging into the load. Another switch must 
break the current in the series charging = absorb the energy 
from the stray inductance. This action allow the subsequent 
a of the cryogenic disconnects under near zero current condi- 
tion. ¢ current now has been transferred to the many 
circuits, each containing a high current, high voltage interrupter. 
The and arc commutation of the interrupter starts the 
er into the load. The primary activities associated with 
cryogenic disconnect have been tes and development of contact 
materials, co: and closing forces for carrying 26 kA with 
a resistance less than 40 n©, and development of an actuating system 
that is both reliable and fast acting in a liquid helium environment. 
The charging loop switch will include a continuous duty switch and 
a vacuum in . The continuous duty switch resistance can be 
taceuss it dass not pout « sebigeation Ieok ‘Tie HVDC ier 
because it does not present a tion load. HVDC inter- 
rupter must break 26 kA and wii 60 kV during the energy 
transfer time of 700 ps. Tes in progress already has shown 
—— ee using single vacuum interrupters up to 31 kA 


FUEL SYSTEMS 
REFER ALSO TO CITATION(S) 50460 


50450 (CONF-770313—44) Accelerator technology in tokamaks. 
Kustom, R.L. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 8p. Dep. NTIS, PC A02/MF AOI. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

This article presents the similarities in the technology re- 
quired for high energy accelerators and tokamak fusion devices. The 
tokamak devices and R and D pro; described in the text 
represent only a fraction of the total pee. es The techno- 
logical barriers to producing successful, economical tokamak fusion 
power plants are as many as the plasma physics problems to be 
overcome. With the present emphasis on energy problems in this 
pore Ape Karen lade Bows Boer flnce Hagen: 
related programs vigorously continue; since 
custgy eocelonnter tactustogy hos sp such ts comasen with tite 
technology, more scientists from the accelerato 


© cOmmunity are 
likely to 
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— (ORNL/TM—5766) Ignition parameter Tn tau and the 

on factor k for plasmas. McNally, J.R. Jr. 
(Oak 1 Ridge National Lab., Tenn. (USA)). Apr 1977. Contract W- 
M05. ENG-26. 26p. Dep. NTIS, PC A03/MF AO1. 

This paper presents some novel interpretations of fusion plas- 
mas which may be of interest to both fission and fusion scientists and 
engineers. A new fusion ignition parameter (Tn/sub e¢/tau/sub E/)/ 
sub I/ is proposed which is proportional to 8*B*‘ and inversely 
proportional to the fusion power density (P/sub Fusion/) of a 
reacting plasma. Curves are given for many potential nuclear fusion 
fuels. The energy utilization factor in existing devices is defined as f 
= P/ sub Fusion//P/sub Loss/ = (Tn/sub e/tau/sub L/)/(Tn/sub 
e/tau/sub E/)/sub I/; in experimental plasmas, f has increased by 
about two orders of magnitude i in the past decade and now exceeds 
10-* (a “nearest” f* exceeds 10~*). The f factor is also analogous to 
its fission coun in the four-factor neutron multiplication factor 
k = f eta epsilon p, where f is the neutron thermal utilization factor. 
a present, and future fusion experiments are discussed briefly in 
this context. 


50452 (ORNL/TM—5776) ORNL neutral gas shielding model 
for pellet-plasma interactions. Milora, S.L; Foster, C.A. (Oak Ridge 
National Lab., Tenn. (USA)). May 1977. Contract W-7405-ENG-26. 
56p. Dep. NTIS, PC A04/MF A03. 

A revised neutral molecule ablation model is derived to 
describe the evaporation of a solid hydrogen pellet in a tokamak 
a ge The approach taken is based on the theory of Parks, Turn- 

ull, and Foster who postulate that a cloud of molecular hydrogen 
surrounding the pellet shields the surface from incoming energetic 
electrons and, in so doing, regulates the evaporation rate. This 
treatment differs from an earlier model in that the hydrodynamic 
behavior of the molecular cloud is treated in a self-consistent 
manner. Numerical solutions of the fluid dynamic equations, which 
include the effects of strong electron heating locally in the gas, 
reveal that the flow of material away from the pellet is initially 
retarded by the heating and then rapidly accelerated and rarefied. 
This behavior is more pronounced for higher temperature plasmas 
and the net effect is that pellet lifetimes are prolonged slightly by 
including the heating effects. A comparison is made with the results 
of the recent — injection experiments on ORMAK and a simple 
injection depth scaling law is derived. 


50453 (PPPL—1344) Cost of tritium bred in a critical fission 
reactor. a W.G. Jr. (Princeton Univ., N.J. (USA). Plasma Phys- 
ics Lab.). - 1977. Contract EY-76-C-02-3073. 15p. Dep. NTIS, PC 
A02/MF AOl 

Elementary equations related to the "six-factor” formula for 
criticality are used to derive an expression for the cost of tritium, 
bred in a fission reactor, in terms of the cost of fissile material. 
Reasonable parameters give a value about two-thirds of that usually 
quoted (80 times the price of fissile) for fusion-fission reactor self- 
bred tritium. However, the handling costs and hazards associated 
with large-scale LWR tritium production are not assessed. 


50454 (UCRL-Trans—11234) Fast atom beam injection system 
for the demonstration tokamak fusion reactor. Golubev, V.P.; Kara- 
sev, B.G.; Komarov, V.L. (Nauchno-Issledovatel’skij Inst. Ehlektro- 
fizicheskoj Apparatury, Leningrad (USSR)). 1976. Translation of 
NIIEFA-A-D—0321. 25p. Dep. NTIS, PC A02/MF AOI. 

The basic results of designing a fast deuterium atom injection 

system for the T-20 demonstration fusion reactor are given. The 
system provides for injection of 80 and 160 keV deuterium atom 
beams into the tokamak chamber. The rae power is 60 MW for 
80 keV injected beams and 50 MW for 160 keV beams. The injection 
time is up to 13 sec. The design of the injectors and their individual 
units is described. 
50455 Rotational injection of the plasma into the TBS magnetic 
field. Tsuruoka, Y.; Sengoku, S.; Miyashita, T.; Sunako, K.; Nanri, 
K. (Tokai Univ., Hiratsuka, Kanagawa (Japan). Ay of Physics). 
Proc. Fac. Sci. Tokai Univ.; 11: No. 1, 25-30(Mar 1976). 

On the purpose of the confining a plasma effectively, the 
plasma was injected into a TBS magnetic field by means of the 
rotational drift motion induced by E x B. In these experiments, the 
plasma density was increased on the confinement region of the 
maximum ient B at the applied voltage of 12 kV on the coaxial 
electrode for the rotational injection. On the other hand, the plasma 
density was decreased on the outside of the confinement region with 
increasing the applied voltages of the electrode. It is found that the 
effective confinement of the plasma is obtained by this rotational 
injection mechanism. 
50456 Preliminary analysis of absolute fission-rate measurement 
in lithium and hybrid fusion blanket assemblies. Seki, Y.; Maekawa, 
H. Gapan Atomic mp Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). J. Nucl. Sci. Technol. (Tokyo); 13: No. 5, 
272-275(May 1976). 

Published in summary form only. 
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50457 Fabrication of thermonuclear fuel 
Solomon, D.E. (to KMS Fusion, Inc., Ann Amy Mich hcosay 
— Patent 2,455,366/A/. 26 May 1976. 


3 figs.; 3 tabs. 

A fuel sphere to be used as fusion fuel which is to be 
irradiated by a laser beam is described. The method to produce the 
hollow (glass) spheres filled with hydrogen isotopes (wall thickness 
0,6 to 3 micrometer) is described in detail. One allows the thermonu- 
clear fuel to penetrate into the hollow body heated to 150 to 800°C, 
and the cools it down until the hydrogen isotopes harden on the 
inner wall of the — By fractionated cooling, one obtains inside 
the sphere first a layer of the carried impurities and on top of that, 
= layer of pure fuel. The choice of a suitable glass for this process 
is discussed. 


50458 Puzzle pellet: an impact phenomenon in laser irradiation of 
dynamic arrays of fusion-fission microbullets. LoDato, V.A. (Simulat- 
ing Science and Engineering, Wappingers Falls, N.Y. (USA)). Atom- 
kernenergie; 29: No. 1, 67(1977). 

1 ref. Short communication only. 


50459 Influence of a deuterium pellet on the Tokamak plasma of 
PULSATOR. Karger, F.; Buechl, K.; — R. -Planck-Institut 
fuer Plasmaphysik, Garc uenchen (Germany, F.R.)). Verh. 
Dtsch. Phys. Ges.; No. 3, fei sn (In German). 

From M plasma and 4 physics of the 
Deutsche Physikalische ‘Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


RADIATION HAZARDS 


50460 (UCRL—78311) Hazards analysis of laser fusion 
containing tritium. Powell, T.J. (California Univ., Livermore (USA 
Lawrence Livermore Lab.). 26 Jan 1977. Contract W-7405-ENG. 
Sp. (CONF-770409—1). Dep. NTIS, PC A02/MF A0O1. 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

Hazards analysis indicates that intact microballoons filled 
with D—T present only a negligible hazard. The i ion of the 
microballoon is considered. The hazard associated with broken glass 
microballoons appears to be greater from the glass standpoint than 
from the tritium hazard. (MOW) 


POWER CONVERSION SYSTEMS 


50461 (UCRL—52000-77-3, pp 21-30) Direct energy conversion 
for fusion reactors. Barr, W.L. Mar 1977. 

In Energy and technology review. 

Complex multistage plasma converters were tested at efficien- 
cies approaching 90% at low energies and powers, and simpler, 
more cost-effective versions at 65% efficiency. Labo: tests of 


ratory 
neutral-beam direct converters at 15 keV pa 2 kW gave 70% 
efficiency. A 120-keV, 1.5-MW version is being tested. 


INERTIAL CONFINEMENT SYSTEMS 


REFER ALSO TO CITATION(S) 49364, 49368, 49372, 50309, 
50366, 50369, 50437, 50457, 50458 


50462 (NRL-MR—3486) 4 distribution of laser light scat- 
tered from laser-produced plasma at high irradiance. B.H. 
(Naval Research Lab., Washington, D.C. te Apr 1977. Con- 
tract EY-76-A-03-0878. 13p. Dep. NTIS, PC A02/MF AOI. 
Angular distributions of scattered laser light from Nd-laser- 
produced plasmas at irradiances of 10'* to 10°* W/cm? were mea- 
sured. Total reflectivities in the range of 20 percent to 50 percent are 
found. The total reflectivity remains approximately constant as the 
target is rotated from normal incidence up to 50° to 60° implying the 
existence of a steep density gradient near the critical density and/or 
absorption of laser light in the underdense region of the plasma. 


50463 (SAND—76-0711) Electron-beam-fusion progress report, 
July—September 1976. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
+p - 1977. Contract EY-76-C-04-0789. 80p. Dep. NTIS, PC A05/ 
AOl. 
Discussions of research pro; d 

iven for the following areas: (1)/PROTO — bar ow rogram, * poner 

iow, (3) itively operated pulse elopment, (4) 
operations, (5) electron eee wer from nage storage, } 
fusion target design, (7) Last se (8) power flow, (9 
heavy ion fuson, 10) diod de pyc 
target response studies, 


beam target interaction and 
Sa development. (MOW) 
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A (SAND—77-0593) Theoretical of magnetic 
for electron-beam fusion T.P. (Sandia Labs., 


systems. Wright, 
E54 -Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 
Atbugus IS, PC A03/MF A01. 

Single particle motion of relativistic electrons in cusp magnet- 
ic fields has been studied analytically and numerically to evaluate 
some aspects of this approach to beam transport and trapping in 
inertial confinement schemes. It is found that angular momentum is a 
serious problem, and that at least one mirror loss cone exists for any 
initial injection conditions. Specular and randomizing reflections are 
investigated. It is found that charge and current neutral injection 
into a cusp will not provide good energy deposition for large aspect 
ratios (injection radius/target radius). Experimental results reported 
to date are analyzed using the information obtained from this theo- 
retical study. The aspect ratio was small enough that angular mo- 
mentum limits were not reached. 


50465 (UCRL—78580) Radiological safety design considerations 
for a laser-fusion facility. Singh, M.S. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 iar 1977. Contract W-7405- 
ENG-48. 10p. (CONF-770401—11). Dep. NTIS, PC A02/MF AO1. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

Detailed neutronics and photonics calculations have been 
performed for analyzing prompt and residual radiations and required 
shielding associated with the design of a laser-fusion facility with a 
nominal yield of 10'* neutrons per D—T burn pulse. The standard 
Livermore Monte Carlo codes and nuclear data cross section librar- 
ies were used in calculations. The Bateman equation was used to 
calculate the accumulation and decay of radionuclide chain prod- 
ucts. A number of activation sensitivity experiments were conducted 
and the results were found to be in very good agreement within 10 
percent of those calculated. It has been found that neutron yields of 
2 x 10'* per day can be conducted continuously if the reactor 
chamber is Kevlar-epoxy or silica, the primary shield is 0.60-m of 
water immediately on the chamber, and the building concrete is 1.80 
m thick. These precautions result in dose equivalents below the 
primary protection limits inside the target room after a few hours of 
cool-down per each 10%° pulse, 10 percent of the primary protection 
limits immediately outside the target room, and 1 percent of the 
natural background level at the nearest site boundary. 


50466 (UWFDM—197) Assessment of 
in laser-fusion reactors. Abdel-Khalik, S.I.; Hunter, T.O. (Wisconsin 
Univ., Madison (USA). Dept. of Nuclear <9 ). Feb 1977. 
Contract EY-76-S-02-2272. 26p. Dep. NTIS, PC A03/MF AOl. 
The surface-heating problems associated with the pulsed 
photon and ion irradiations of the first walls and liners of inertially- 
confined fusion reactor cavities are investigated. Analytical models 
for predicting the thermal response of these surfaces as a function of 
the different design and operational parameters of the system and the 
nature of the incident irradiations are developed. Generalized charts 
are given for _—— the surface temperature rise produced by 
the reflected laser light and x-rays emanating from the microexplo- 
sion. Similar results are given for alpha particles (50 to 500 keV) 
with carbon and tantalum as collector plate materials. 


50467 pata’ ent Gtte Sr Oo. pevedt exnpremten of laser- 
produced plasmas for nuclear fusion. Hora, H. German(FRG) Patent 
2,357,481/A/. 22 May 1975. 9p. (In German). 

2 figs.; 4 refs. 

According to the invention, more than 10% of the laser 
energy is converted into mechanical energy of compression, in that 
the compression is produced by non-linear excessive radiation 
sure. The time and local spectral and intensity distribution of the 
laser pulse must be controlled. The focussed laser beams must 
increase to over 10** W/cm? in less than 10~* seconds and the time 
variation of the intensities must be carried out so that the dynamic 
absorption of the outer plasma corona by rippling consumes less than 
90% of the laser energy. 


magnetic fields in pellet plasma accompanied 
strongly accelerated motion. Yabe, T.; Niu, K. Crokyo last of Teck, 
(Japan)). Nippon Seirigaku Zasshi; 40: No. 4, 1221-1222(Apr 1976). 
Published in summary form only. 


50469 Laser fusion. Hofstadter, R. (Stanford Univ., CA). JEEE 
Trans. ee Sci.; NS-24: No. 1, 33-47(Feb 1977). 

rom 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A review of work carried out at KMS Fusion on laser-driven 
thermonuclear fusion is given. An explanation of the laser-implosion 
process is offered. The temperatures of the various regions as the 
implosion occurs are recorded. Some neutron and x-ray yields are 
reported. (MOW) 
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COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 50433 


50470 Ph a gin gr Important aspects of radiation 
shielding for fusion reactor tokamaks. Abdou, M.A. (Ar; Na- 
tional Lab., Ill. (USA)). 30 Apr 1977. Contract W-31-109-ENG-38. 
14p. (CONF-770401—22). Dep. NTIS, PC A02/MF AO1. 

rom 5. international conference on reactor shielding; Knox- 
ville, B acm United States of America (USA) (18 Apr 1977). 

Radiation shielding is a key subsystem in tokamak reactors. 

Design of this shield must evolve from economic and technological 
trade-off studies that account for the strong interrelations among the 
various components of the reactor system. These trade-offs are 
examined for the bulk shield on the inner side of the torus and for 
the special shields of major penetrations. Results derived are applica- 
ble for a large class of tokamak-type reactors. 


50471 (BNWL—2194) Sputtering of niobium by energetic neu- 
trons and protons: a Round Robin experiment. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). Mar 1977. Contract EY-76-C- 
06-1830. 105p. Dep. NTIS, PC A06/MF AOI. 

This paper presents the results of a Round Robin neutron 
sputtering experiment in which six ay nemne P research groups 
have participated. Ly apt of CW niobium a nee partie by two standard 
pt ep were used pating groups 
used (d,t) neutrons of. abou 144 14. Mev, one "eur used (d,Be) 
neutrons produced by 40 MeV deuterons on a thick Be target and 
two groups used 16 MeV protons in transmission. The emission of 
micrometer sized icles was observed by two groups and not 
observed by the other four. This particle emission was observed by 
two of the groups who used (d,t) neutrons in their irradiations. 
Chunk emission was observed for only one of the two standardized 
target t used in the Round Robin. The Round Robin results 
support concept that the neutron sputtering yield of Nb, includ- 
ing atomic and chunk emission, has an estimated probable value no 
larger than 10~* atoms per neutron. However, eee ie yields in 
the range 1.4 x 10~* less than or approximately equal to 2.6 x 10-* are 
reported here. The probable value for the sputtering ratio was found 
to be independent of the two target preparations, whether or not 
chunks were observed during ysis and the method of analysis. 


50472 Pm ar, Systems analysis of accelerator and 
storage ring for inertial fusion. Burke, R.; Fenster, S.; Gram- 
mel, S. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31- 


eotee a 2 NTIS, PC A02/MF AOI. 
le. accelerator conference; Chicago, Illinois, 
United tn of America (USA) (16 Mar 1977). 

A computerized systems model is being developed to help 
assess the relative merits of the various accelerator systems that 
appear able to meet the requirements for inertial fusion with — 
energy heavy ion beams. Assessment involves calculating the total 
cost and that are critical to technical feasibility. Current 
results showing cost trends and important technical parameters for rf 
linac/storage ring systems using ions of different mass, charge state, 
and kinetic energy are presented. 


50473 (EPRI-ER—386) Assessment of titanium for use in the ist 
wall/blanket structure of fusion power reactors. Davis, J.W.; Kul- 
cinski, G.L. (McDonnell Do Astronautics Co., St. Louis, Mo. 
(USA)). L Ape 1977. 71p. Dep. S, PC A04/MF AO1. 

This report describes a portion of the work that was = 
formed as part of a First Wall/Blanket Systems Analysis Study. 
objective of this part of the study was to assess the suitability of 
using titanium alloys in the first wall/blanket structure of commer- 
cial controlled thermonuclear reactors (CTR). While the purpose of 
this study was not to recommend a specific titanium alloy, but to 
examine titanium alloys, in general, two near-alpha titanium alloys 
were selected for an indepth examination. These alloys were Ti-6Al- 
4V and Ti-6Al-2Sn-4Zr-2Mo. Using properties important to the 
See ee, See een, Oe ae ae 
were compared with five other candidate structural materials (2219 
aluminum, 316 stainless steel, V-20 Ti, Nb-1Zr, and Mo-0.5 Ti-0.08 
Zr (TZM)). The results of this study revealed that titanium offers 
potential for use in a CTR from strength, minimum radioactivity, 
and resources standpoints and should be considered in future fusion 
reactor studies. 


50474 sey ner Workshop on synthetic fuels from 
fusion. (East! are Systems Co., —— Md. (USA)). 
Apr a 77 tp. (CONF -760254—). _ NTIS, PC AOS/MF AO1. 
orkshop on synthetic from fusion; Palo Alto, 
California, United States of America (USA) (9 Feb 1976). 
The general conclusion of the meeting was that there were a 

number of reasons ae Sees teers pursue a program to define and 
explore the outputs of fusion reactors. Such an effort 
which will be at least as important to 

century, as any shortfalls in electrical 

, emphasis on non-electrical outputs 
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could aid in the early availability of fusion reactors by simplifying 
some of the technical restraints eg. reliability for on-grid oper- 
ation) on which attention has been focused. It could also aid in the 
Ler apd term by greatly increasing the overall efficiency (i.c., into 
both electrical and non-electrical outputs) of fusion power plants as 
<a with competitive energy sources. There also were a 
number of specific conclusions or suggestions for future research 
which followed from some of the unique characteristics of fusion 
reactors; for example, the potential ability of fusion reactors to 
provide thermal energy at temperatures considerably above those 
currently available from fission reactors, and high temperature appli- 
cations such as chemical processing, thermochemical dissociation of 
water, and thermally-enhanced electrolysis of water. 


50475 (HEDL-TME—77-12) Magnetic fusion energy progress 
report, July—December 1976. Doran, D.G. (comp.). (Hanford Engi- 
neering Development Lab., Richland, Wash. (USA)). Apr 1977. 
Contract EY-76-C-14-2170. 86p. Dep. NTIS, PC A05/MF AOl1. 

a abstracts were prepared for 2 of the included sec- 
tions. (MOW) 


50476 (HEDL-TME—77-12, pp 3-56) Irradiation effects analy- 
sis. Apr 1977. 
res In Magnetic fusion energy progress report, July—December 
The atomic motion in a copper lattice following the produc- 
tion of primary knock-on atoms (PKAs) with energies from 25 to 
200 eV been simulated. A mixed Moliere-Englert pair potential 
was used to model the copper lattice. The computer code 
COMENT, which employs the dynamical method, was used to 
analyze the motion of up to 6000 atoms per time step during cascade 
evolution. The atoms were specified as initially at rest on the sites of 
an ideal lattice. A matrix of 12 PKA directions and 6 PKA energies 
was investigated. Displacement thresholds in the <110< and 
<100< were calculated to be approximately 17 and 20 eV, respec- 
tively. A table showing the stability of isolated Frenkel pairs with 
different vacancy and interstitial orientations and separations is pre- 
sented. The numbers of Frenkel pairs and atomic replacements are 
tabulated as a function of PKA direction for each energy. For PKA 
energies of 25, 50, 75, 100, 150, and 200 eV, the average number of 
Frenkel pairs per PKA are 0.4, .6, 1.0, 1.2, 1.4, and 2.2 and the 
average numbers of replacements per PKA are 2.4, 4.0, 3.3, 4.9, 9.3, 
and 15.8. A simplified random walk annealing code, SCAS (Stochas- 
tic Cascade Annealing Simulator) has been completed for applica- 
tion to the short-term annealing of displacement cascades. The status 
of radiation damage analysis as applied to fusion reactor first walls is 
discussed and assessed. 


(HEDL-TME—77-12, pp 59-68) Mechanical performance 

of MFE materials. Opperman, E.K.; Straalsund, J.L. Apr 1977. 

os In Magnetic fusion energy progress report, July—December 
1 


The objective of this pe is to establish the effects of 
Magnetic Fusion Reactor (MFR) environments on the mechanical 
properties of candidate MFR materials. As a first step in meeting this 
end, a torsional system was developed to measure creep resulting 
from incident light ions of energies ranging from 5 to 60 MeV and 
displacement rates up to 1 x 10~* dpa/sec. Light particle simulation 
of creep and cyclic behavior will be necessary during early stages of 
MFR materials devlopment because high flux neutron sources will 
not be available during this period. The specific objectives of this six 
month period were to finalize the thermal creep testing phase and 
initiate creep measurements under proton irradiation. The goals of 
the first irradiation were to determine if proton induced creep could, 
in fact, be resolved from thermal creep and to give the entire system, 
including all beam defining, collimating and measurement compo- 
nents, a thorough test in a radiation environment. 


50478 (PPPL—1263) Comparison of single and double null poloi- 
dal field divertor tions. Todd, A.M. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). Apr 1977. Contract EY-76-C-02-3073. 
25p. Dep. NTIS, PC A02/MF AOI. 

A comparison is made of single and double null poloidal field 
divertor configurations for Tokamak plasmas. Geometrical, et- 
ic field, MHD equilibrium and stability, and economic characteristics 
are considered. It was found that the single null to be preferable for 
small minor radii plasmas such as might be used in a fusion-fission 
hybrid reactor. However, the more efficient use of the available 
toroidal field by a double null configuration results in an increasing 
economic superiority that becomes the dominant consideration for 
* pure fusion size plasmas. 


50479 (PPPL—1343) Effect of magnetic perturbations on diver- 
tor scrape-off width. Boozer, A.H.; Rechester, A.B. (Princeton Univ., 
N.J. (USA). Plasma Physics Lab.). Apr 1977. Contract EY-76-C-02- 
3073. 40p. Dep. NTIS, PC A03/MF AO1. 

A general method is developed for calculating the width, due 
to magnetic perturbations, of the scrape-off layer of a tokamak with 
a divertor. The general method is applied to a simple analytic model 
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of a divertor to indicate the magnitude of the effects that would be 
expected. 


50480 (UCID—17466) DT fusion neutron irradiation of LLL 
NbsSn and LLL superconductor wires at 4.2°K. MacLean, S.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 17 
May 1977. Contract W-7405-ENG-48. 7p. Dep. NTIS, PC A02/MF 
A0l. 


The DT fusion neutron irradiation of one LLL luc- 
tor wire and one LLL NbsSn foil at 4.2°K is described. 
position, beam-on time, and neutron dose record are given. 
results from two “profile” dosimetry foils measuring the lateral 
variation in neutron flux are included. 


50481 (UCID—17467) DT fusion neutron irradiation of LLL 
Nb—1 Zr tensile specimens, BNL-LASL superconductor wires, BPNL 
wire-foil packet, ORNL magnesium oxide crystals, LASL spinel, 
YAG, AkO; and MgO, and LLL LiF and glass microscope cover 
slides. MacLean, S.C. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 4 Mar 1977. Contract W-7405-ENG-48. 9p. 
Dep. NTIS, PC A02/MF AO1. 

The DT fusion neutron irradiation of eight LLL Nb-1Zr 
tensile specimens, eleven BNL-LASL superconductor wires, one 
BPNL wire-foil packet, two ORNL ium oxide crystals, four 
LASL high purity single crystals, one each woh gary YAG, AkOs 
and MgO, one LLL bicrystal of LiF and several LLL glass micro- 
scope cover slides is described. The sample position, beam-on time 
and dose record are given. The maximum neutron fluence on any 
sample was 2.51 x 10?’ neutrons/cm?. 


50482 (UCID—17472) DT fusion neutron irradiation of LLL 
Nb—1 Zr tensile specimens, BPNL wire-foil packets, BNL—LASL 
superconductor wires, LASL spinel, YAG, MgO, and AlkOs, and LLL 
silica-suprasil and micro-cover MacLean, S.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 18 May 1977. 
Contract W-7405-ENG-48. 9p. Dep. NTIS, PC A02/MF AO1. 

The DT fusion neutron irradiation of eight LLL Nb-IZr 
tensile specimens, two BPNL wire-foil packets, eleven BNL-LASL 
superconductor wires, four LASL high purity single crystals (one 
each of YAG, Spinel, AlOs and MgO), seven LLL Suprasil and 
several LLL micro cover glasses. The sample position, —on 
time, and neutron dose record are given. The maximum neutron 
fluence on any sample was 4.68 x 10'7 neutrons/cm2. 


50483 (UWFDM—171) Decay chain data library for radioactiv- 
ity calculations. Sung, T.Y.; Vogelsang, W.F. (Wisconsin Univ., 
Madison (USA). Dept. of Nuclear Engineering). Sep 1976. Contract 
EY-76-S-02-2272. 30p. Dep. NTIS, PC A03/MF AOl. 

Decay Chain Data Library (DCDLIB) is a concise nuclear 
data library containing all the necessary nuclear information for use 
in fusion reactor radioactivity studies. Reaction cross sections ob- 
tained from ENDF/B-IV and Calculated BNL Cross Sections were 

rocessed into 46 group cross sections using MACK program. BNL- 
$35 was referred to when no reaction cross section was available 


elsewhere. The radioactive decay data was picked up from ENDF/ 
B-IV, or the Table of Isotopes when materials were not covered in 
ENDF/B-IV. The computer program, PREP, processes punched- 


format group cross sections from MACK and radi ive decay data 
into DEDL B under the coupled transmutation type number desig- 
nated as KT. DCDLIB is an essential data library for the DKR, a 
computer program which calculates radioactivity, afterheat, biologi- 
cal hazard potential, and dose rate due to decay in fusion reactors 
and can also be used as a reaction cross section library. 


50484 Stability of circular liquid metal films and the possibility 
of using them as a liner in thermonuclear reactors. Baranov, 
G.A.; Patrashev, A.N. pp 38-39 of In Vos'moe Rizhskoe sovetsh- 
chanie magnitnoi gidrodinamike. I. Obshchie teoreticheskie vo- 
prosy. Tezisy dokladov. Riga; Izdatel’stvo Zinatne (1975). (In Rus- 
sian) 

From 8. conference on pag a pg Riga, 
Union of Soviet Socialist Republics (USSR) (22 Apr 1974). 

See CONF-7404122—P1. 

The conditions for the formation of a metallic liner were 
examined. The possibility of profiling it with respect to the length by 
means of centrifugal forces and the methods of increasing the 
stability of the circular jet flow, particularly by twisting the jet, were 
also examined. A theoretical study was made of the stability of the 
non-steady collapse of the fields of the cylindrical jet in a transverse 
magnetic field. (JSR) 


50485 Ion trapping and gas release phenomena. Erents, S.K. 
(Culham Lab., Abingdon, Eng.). pp 299-311 of In Physics of ionized 
= 1976. Navinsek, B. (ed.). Ljubljana, Yugoslavia; University of 
jubljana (1976). 
From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 
See CONF-760883—. 


Latvia, 
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This paper considers the progress of ions, from entrance into 
the surface of a lattice to final re-emission as gas, atoms or molecules, 
having energies close to thermal. Processes involving surface _—. 
ne nanees eet O> S08 we 8 8 
fraction of their incident energy, are only included to give = 
magnitude of these effects as loss mechanisms. Emphasis is on those 
ions which enter and come to rest (thermalise) in a range distribu- 
tion. The ions may then diffuse through the lattice, which can result 
in loss at the surface or capture in lattice defects or damage sites 
created by the ions themselves. Controlled thermal re-emission, or 
“thermal desorption spectrometry,” is considered as a tool for inves- 
tigation of trapping configurations and mechanisms for re-emission. 
A short review of experimental work on ion trapping and gas re- 
emission is given. Emphasis is mainly on “physical trapping,” that is 
where the chemical bond plays no significant role in the retention 
process; however hydrogen ion interactions with reactive materials 

are considered from the point of view of desorption spectrometry, 
SabeusellGl Vande teneendias Udapiatenee to fasten setenedls 


50486 Interaction of plasmas with surfaces in fusion devices. 
McCracken, G.M. (Culham Lab., — 5% pp 395-408 of In 
Physics of ionized = 1976. Navinsek, B (ed.). Ljubljana, Yugo- 
slavia; University of Ljubljana (1976). 

From 8. international school and symposium on the physics of 
ionized gases; Dubrovnik, Yugoslavia (27 Aug 1976). 

See CONF-760883—. 

The interaction of plasmas with surfaces is an inevitable 

consequence of the fact that the containment time of plasmas in 
magnetic fields is still very short. The effect of the back on the 
plasmas can be conveniently divided into two categories (1) The re- 
emission of the plasma ions themselves by processes such as back- 
scattering and diffusive release, collectively called recycling, and (2) 
The emission from the surface of impurities which contaminate the 
plasma. The production of impurities can be due to many different 
processes including sputtering, blistering, evaporation, particle stim- 
ulated desorption of surface impurities, c reactions and disso- 
ciation of compound surfaces such as oxides. There is still no 
definitive model of the This is partly because the conditions vary 
considerably from one experiment to the other, partly because there 
is still insufficient data on the fundamental processes involved and 
partly because of the difficulty of measuring the fluxes of particles to 
surfaces in real machines on a short time scale and in the presence of 
electromagnetic interference. An attempt is made on the basis of the 
available experimental data to assess the relative importance of the 
role played by the different interaction processes, and to point the 
direction in which one must go in building adequate models of the 
plasma wall interaction. A better understanding of the behaviour of 
the plasma wall interspace is required in order that impurity concen- 
trations in larger machines can be predicted and methods of reducing 
the impurities devised. 
50487 Models of radiation damage for assessing controlled ther- 
monuclear reactor design limitations metal first walls. 
Harper, H.A. Jr. College Station, TX; Texas A and M Univ. (1976). 
164p. University Microfilms Order No. 77-2627. 

Thesis (Ph. D.). 

The results of a modeling study of the swelling, creep and 
embrittlement of niobium used as the first wall of a controlied 
thermonuclear reactor are presented. The temperature dependence 
was surveyed from 400°C to 900°C. A swelling peak was observed 
at 650°C after 14 dpa, with an upper temperature limit for swelling 
of 850°C. A comparison with published experimental results was 
made. The time dependence was essentially linear after an incubation 
period. An increase of helium production rate and interstitial impuri- 
ties resulted in higher initial void nucleation, but a reduced overall 
swelling. Variation in the shear modulus and in the energy of 
activation for self-diffusion produced relative maxima in swelling- 
versus-time responses. An increase in the interstitial misfit strain 
parameter produced an expected increase in swelling. A calculation 
was made of surface loss due to sputtering and blistering using 
experimental data chosen from the literature. The fiest wall verfoce 
loss was found to be acceptable provided an efficient divertor was 
provided to decrease the charged particle flux to the first wal. After 
taking the published experimental results into consideration with the 
modeling results, it was concluded that a first wall constructed of 
Nb—1 percent Zr and operated at 900°C might be a viable choice 
for operation at 1 MW/m? or less. A contribution of this work to 
provide a unique combination of damage mechanisms in a consistent 
mathematical form for use in computer modeling radiation damage 
in the CTR environment. A user’s guide and a code listing of 
CTRSCIM are provided. 
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MANAGEMENT 
REFER ALSO TO CITATION(S) 50520 


50488 Cee SA hah © Oe ee See 
ed systems. Krauss, G.H. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA). 1976. Contract E(45-1)- 
1830. 14p. (CONF-761167—2). Dep. NTIS, PC A02/MF AOI. 

From Joint national meeting of Operations Research Society 
of America and the Institute of ent Sciences; Miami, Flor- 
ida, United States of America (USA) (3 Nov 1976). 

Many firms, in the general business setting, produce goods at 
ey es plants and meet spatially separated demands. 

ese frequently have a volume ooh that intermediate distri- 

bution points are necessary. The location of these distribution — 
is a nontrivial problem. The firm needs to locate these 
consistent with its production, demand, and ae facklities. 
The fundamental problem is to establish a tradeoff between facility, 
transportation, and production costs. Geoffrion and Graves have 
recently presented a model which handles a class of distribution 
problems. However, their formulation assumes that production of 
each commodity at each plant is fixed and invariant. This paper 
argues that production is a controllable variable and that the location 
of production should be considered simultaneously with the location 
of distribution points. The paper proceeds to first present and discuss 
the Geoffrion and Graves formulation. Specific algorithmic advan- 
tages of their formulation will be discussed along with a brief 
discussion of the short of their model. From here the paper 
moves On to present a re formulation which maintains many of 
the computational features of the Geoffrion and Graves approach. A 
computational, a approach to this — is presented 
followed by a fo: algorithm statement. The final part of the 
paper presents an example problem. 


50489 (K/CSD/INF—76/17) Computerized cost estimates and 
their inherent error. DeLozier, R.C. (Union Carbide Corp., Oak 
"408 Tenn. (USA). on aed Sciences Div.). 1977. Contract W- 

ENG-26. 16p. (CONF-770631—1). Dep. NTIS, PC A02/MF 


From 21. American Association of Cost Engineers annual 
meeting; Milwaukee, Wisconsin, United States of America (USA) 
(26 Jun 1977). 

A Monte Carlo analysis of the errors in computerized cost 
estimates was performed. The knowled; ~« of the uncertainty in an 
estimate may be as important as knowledge of the estimate itself. As 
an example, it was found that total power —_ cost would be within 
+-32 percent of the estimate 95 percent of the time for a completion 
data deviation of +- one year. This error increased to +-34 percent 
for a deviation of +- two years. 8 figs., 4 tables. (RWR) 


50490 (SAND—77-0651) Summary of Sandia Laboratories tech- 
nical Sandia Labs., Albuquerque, N.Mex. a May 
1977. Contract EY-76-C-04-0789. 28p. Dep. NTIS, 03/MF 


AOl. 
The technical capabilities of Sandia Laboratories are detailed 
in a series of companion reports. In this summary the use of the 


hnical tlined and the 
cmmniond 23 figae, fete _— 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 47195, 47404, 47534, 47667, 
47789, 47846, 48590, 48671, 48815, 49211, 49273, 49682, 49683, 
50201, 50293, 50489, 50543, 50544 


50491 (ANL-AMD-TM—262) = at AMD: the Applied Math- 
ematics Division's <-> Time 


Sharing Option. 
Burger, A.J. (Argonne National Lab., Ill. (USA)). 26 May 1975. 
Contract W-31-109-ENG-38. 152p. Dep. NTIS, PC A08/MF AOI. 
This memorandum describes some of the ways in which the 
Time S Option (TSO) is implemented on the 360/75 in the 
lied tics Division of Argonne National Laboratory 
differs from IBM standard TSO endertoS/MVT ee 
taining to internal modifications to improve performance, > 
anh tithe aur af Goat anus temas aot ane te oe 
changes to the syntax of any command, are not discussed. This 
document assumes 0 basic feailerity with T80, a as may be gained 
from TSO Terminal User’s Guide. (RWR) 


50492 (BNL—22592) Communications monitoring and simula- 
tion. Oerter, B. (Brookhaven National Lab., Upton, N.Y. (USA)). 





OCT. 31, 1977 


Mar 1977. Contract “ere 2p. (CONF-770445—1). Dep. 
NTIS, PC A02/MF A' 

From 26. VIM, Satis Minneapolis, Minnesota, United 
States of America (USA) (4 Apr 1977). 

t was desired to monitor the activity of dial-up communica- 
tion links to the BNL Central Computing facility. Hardware to do 
this is described, along with its application and the ensuing results. In 
an effort to predict how changes in the communication traffic 
patterns and facilities would affect the system, a simulation model of 
the system was constrsucted. The calculational results are compared 
with those obtained from the hardware monitor. (RWR) 


50493 (CONF-761170—1) Selecting standard time-sharing termi- 
nals. Schofield, J. (Argonne National Lab., Il. a. Sas Con- 
tract W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF A 
From ACM SIGUCC user services conference; ex Ari- 
zona, United States of America (USA) (7 Nov 1976). 
The selection of heme | simple, relatively i inexpensive time- 
terminals is discussed. Estimates of users’ needs, comparison 


sharing 
and evaluation of terminals, ‘decisions and policies, and evaluati 
standardization efforts are among the topics considered. (RWR 


50494 (CONF-770340—1) Mathematical software production. 
Cowell, W.R.; Fosdick, L.D. (Argonne National Lab., Ill. (USA)). 
Dg Contract W-31-109-ENG-38. 32p. Dep. NTIS, PC A03/MF 


From Symposium on mathematical software; Madison, Wis- 
consin, United States of America (USA) (28 Mar 1977). 

Locally constructed collections of mathematical routines are 
gradually being replaced by mathematical software that has been 
produced for broad dissemination and use. The process of producing 
such software begins with algorithmic ysis, and proceeds 
through software construction and documentation to extensive test- 
ing and, finally, to distribution and support of the software products. 
These are demanding and costly activities which require such a 
range of skills that they are carried out in collaborative projects. The 
costs and effort are justified by the utility of high-quality software, 
the efficiency of producin - it for general distribution, and the 
benefits of providing a conduit from research to applications. This 
paper first reviews certain of the early developments in the field of 
mathematical software. Then it examines the technical problems that 
distinguish software production as an intellectual activity, problems 
whose descriptions also serve to characterize ideal mathematical 
software. Next, three mathematical software projects are sketched 
with attention to their emphasis, accomplishments, organization, and 
costs. Finally, comments are offered on possible future directions for 
mathematical software production, as extrapolations of the present 
involvement of universities, government laboratories, and private 
industry. 48 references. 


50495 (CONF-770558—1) User's approach to tuning OS/MVT 
TSO. First you must be able to monitor TSO — Ferguson, E.A. 
(Union Carbide Corp., Oak Ridge, Tenn. (USA). Computer Sciences 
a Contract W-7405-ENG-26. 15p. Dep. 1S, PC A02/ 

From Computers users group meeting; San Francisco, Cali- 
fornia, United States of America (USA) (1 May 1977). 

A TSO profile is given first. The need for a monitor which 
accumulates statistics on programs being run is pointed out, and 
some statistics are shown. (RWR) 


50496 (CONF-770636—1) Levenberg—Marquardt algorithm: 
implementation and theory. More, J.J. (Argonne National Lab., Ili. 
(USA)). 1977. Contract W-31-109-ENG-38. 13p. Dep. NTIS, PC 
A02/MF AOl. 

From Conference on numerical anal Dundee, United 
Kingdom of Great Britain and Northern Ireland (UK) (28 Jun 1977). 

The nonlinear least-squares minimization problem is consid- 
ered. Algorithms for the numerical solution of this ng ne 
been proposed in the t, notably by Levenberg APP 
Math., 2, 164-168 (1944)] and Marquardt [SIAM J. Sn Mi, Math. 1, 
431-441 (1963)]. The present work discusses a robust and efficient 
= lementation of a version of the Levenberg—Marquardt algo- 

and shows that it has strong convergence properties. In 
addition to robustness, the main features of this implementation are 
the proper use of implicitly scaled variables and the choice of the 
a parameter by means of a scheme due to 
Hebden [AERE Report TP515]. Ba Be a results illustrating the 
behavior of this implementation are included. 1 table. (RWR) 


50497 (CONF-7606140—1) Mathematicl software: why the fuss. 
Cody, W.J. (Argonne National Lab., Il. a a Cocunet W- 
31- 109-ENG. 38. 16p. Dep. NTIS, PC A02/MF 

From Siam national meeting; Chicago, Ilincis, United States 
of America (USA) (18 Jun 1976). 

John Rice introduced the term mathematical software in 1969 
to denote “the set of algorithms in the area of mathematics.” Starting 
with a meeting at ue University the following year, the subject 
of mathematical software has steadily gained in professional stature. 
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An explanation for the lay scientist of “what the fuss is all about” is 
given. Mathematical climate te nenenent Sate eer 
of computer software implementi popes and some 


of the scientific endeavor to support development of 
such software is discussed. 


analysis. Cody, WJ. (Argonne National Labs Til, IL op. 97 
Se eee 

Contract WS {-10S-ENG. 13p. Dep. NTIS, PC ea a 
From Wo) on portability of numerical software; 

Brook, Illinois, Uni States of America (USA) (23 Jun 3 yon i976) 
The general acceptance of conventions for basic linear 

bra modules su that an effort will soon be made to 

similar conventions for machine-dependent and con- 

stants. This paper suggests basic concepts and principles which 

pr ab rept wcentey lems abinge sa Bee ich must be 

adequately addressed if such an effort is to be successful. 


50499 (COO—2383-0039) Universal language for continuous net- 
work simulation. Runge, T.F. Univ., Urbana (USA). cs 
of Computer Science). May 1977. Contract EY-76-S-02-2383. 1 
(UIUC R—77-866; UILU-ENG_77-1717). Dep. NTIS, PC 
A08/MF A0O1. 

Thesis. 

This report considers continuous simulation modeling lan- 
uages and the design and development of MODEL, a “universal” 
9 4 for continuous network simulation. The primary concern is 

with the language features which the formulation of con- 
tinuous — models. The area of digital continuous simulation is 
defined first, and a sample sareck Gat Gghs Oe maedeied ter 
continuous simulation is presented. Then a survey of — con- 
tinuous simulation is given. After a discussion of features 
of the MODEL conclusions on the it implementation 
rd Ww and prospects for its further development are offered. 19 
gs. 


og (LA-UR—77-234) To vectorize or to “vectorize”: that is 
the question. Remund, R.N.; Taggart, K.A . (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 13p. Dep. 
NTIS, PC A02/MF AOl1. 
Large computer codes can benefit from vectorization in two 
running speed, and the second is 
more trans; t and cull code eteetenn: Eapweves: aaa 
operations in a large code are vectorizable in the usual sense. The 
scope of vectorization can be expanded on both the CDC 7600 and 
CDC STAR-100. A general discussion of the considerations 


broader definition of vector operations, and a single coding — 
serves as an indication that the concept of vectorization can be 
greatly expanded on the STAR-100. 1 table. 


50501 (LA-UR—77-724) AD-2000: a modern interactive —_ 
system. Lauer, D.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. llp. (CONF-770443—1). Dep. 
NTIS, PC A02/MF AO1. 

; Cambrid, 


From Conference on interactive systems; ge, 
Ireland (UK) (Apr 


pm Kingdom of Great Britain and N 
197 
The Los Alamos Scientific Laboratory is a large, multidisci- 

lined research laboratory, operated by the University of California 
fo or the U.S. Energy Research and Development Administration. An 
interactive graphic system was developed to pg > design, draft- 
 - testing, analysis, and man’ hieve efficient and 

ective laboratory-wide services. To p Bod this, the 

system is hardware i it, and has an associative data 
structured on two- and i , bounded . The 
data base allows for levels of attributes that can be 
deleted and interrogated. This 
emphasis on the efficiencies of 
ative data base on the "design 


CAM gap. 


50502 (LA-UR—77-742) Progress in 
drafting at LASL using interactive Wy aor Conn J.N. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Caen W-7405-ENG-36. 
14p. (CONF- 770443—2). Dep. S, PC A02/MF A0l. 

From Conference on interactive design systems; Cambridge, 
wn Kingdom of Great Britain and N Ireland (UK) (Apr 

A “turnkey” interactive graphics system is an effective design 
tool for producing quality mechanical drawings. High-level commu- 
nication between the and system results in increased pro- 
pence» The flexibility of the system 

Braphics while allowing original 

foues; 2 tab 
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50503 (LA-UR—77-1065) Evaluation of the CRAY-1 computer. 
Baskett, F.; Keller, T.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 15p. (CONF-770413—1). 
NTIS, PC A02/MF AO1. 

From S ra on orithm 
organization; Hinots, United States of == (USA) (13 
Apr 1977). 

» comme of te capeiaten of OL SEAT comma © 
Cae Se Se es eee St ee oe weaknesses 

on current user experience with the machine. Some of the 
unique features of the organization of this computer are its vector 
Ne a a Se Sen eae, and Se tn of 

y four different integrated circuits and only two different resis- 
tors. Its small number of distinct components leads to economy 
volume purchases of parts, even for a le machine, and to 
reliability through simplified circuit — mass production 
aes SC compenem ts vector registers lead to vector processing 
that has the ore speed advantage over memo! pe vcong Magee 
processing that scalar processing in high-speed ters over 
po soe prt nary le scalar processing, nae ~~. in te scalar _ 
address registers to very- -speed scalar p , a valu- 
able characteristic uncommon in other vector A parallel comput- 
ers. These registers are like a pro; le data cache; a simple 
scheme is described which makes easily usable by compiler- 
generated code. Reliability estimates for the machine in a production 
environment are made based on results from a test workload. The 
increased reliability predicted for memory error correction is found 
to far outweigh its ditional cost. Without any vector processing at 
all, the speed and price-performance advantage over older architec- 
tures is between a factor of two and a factor of three. For problems 
that make good use of the vector p capabilities of the 
machine, the advantage is between a factor of two and a factor of 
ten. 3 figures. 


50504 (LBL—5561) Computing unit: a measure of total computer 

utilization. Stevens, D.F.; White, H.S. (California Univ., Berkeley 

(USA). Lawrence Berkeley Lab.). 7 Dec 1976. Contract W-7405- 

ENG-48. 10p. (CONF- 7612371), Dep. NTIS, PC A02/MF AOI. 

_, een co on automatic tS Woskapton 

s interest group for tion management; n, 

trict of Columbia, United States of America (USA) (7 Dec 1976). 
The basis on which charges are calculated for use of comput- 

ers at LBL is explained. CPU time, I/O requirements, and memory 

utilized are among the primary factors idered. (RWR) 


50505 (ORO—3443-63) Numerical treatment of eigenvalue @“ 
lems for differential with discontinuous coefficients. Ba 


buska, I.; Osborn, J.E. (Maryland ws i Park (USA). Inst. 
for Physical Science and Technol r 1977. Contract EY-76-S- 
05-3443. 119p. (BN—853). Dep. A06/MF AOl1. 

The eigenvalues of a on differential equation are 
approximated by “factoring” the second-order equations into a first- 
order system and then applying the Ritz—Galerkin method to this 
system. Convergence results and error estimates are devised. These 
error estimates are based on the application of Sobolev spaces with 
variable order. 

50506 (ORO—3443-65) Studies of the numerical solution of el- 
liptic problems. report, November 
1, 1976—October 31, 1977. Babuska,. I. (Maryland Univ., —— 
Park (USA). Inst. for Physical Science and Technology). 1 
Contract EY-76-S-05-3443. 9p. Dep. NTIS, PC A02/MF A 

An area of ieteleaay aoe quntian bp to-ees of On 
finite element antes in technical practice and the analysis of 
criteria for next-generation finite element programs. Considerable 
effort was devoted to numerical solution of boundary-value prob- 
lems of mixed type, such as g(x,y)u/sub xx/ + u/sub yy/ = fin 0, 
Mu = 0 on par. deltaG - Two approaches were considered: 
reduction of the second-order “or boven problem to an equiv- 
alent boundary-value ape Phe for a — system and direct 
finite element formulation of the roblem. The a 
area of concentration was TS eee ne Eftorential equations 
with rapidly changing coefficients. Finding ac an approximate replace- 
ment for such an equation by an “averaged” meer (homogeniza: 
tion problem) was studied. report gives an eos 
of the work; Ecesllictehatedi guia entehen reed RW 


50507 (ORO—3443-66) ye et ay 
tions of second-order 


boundary-value Il. Weak- 
I; Oden, J.T.; Lee, J.K. (Texas Univ., 


hybrid Babuska, 

Austin (USA). Texas Inst. for Com Mechanics). May 1977. 

Contract EY-76-S-05-344 NTIS, PC A03/MF AOI. 
a eew dian of bgtid Sidi ciemess santas for eo eneneds 

cal analysis of second-order elliptic boundary 

presented. The methods are characterized by the use of 

solutions of the differential equation solved, in contrast to 

Se ae Contd ee lynomial ximations 

are used. As a model problem the problem for Laplace's 





ERA VOL. 2, NO. 20 


equation is studied. A priori error estimates are derived, and the 
results of numerical experiments are presented. 3 figures, 1 table. 


50508 eg Era Schematic definition (SDL). 
Bisbee, T.L.; Burd, W.C. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). May 1977. Contract EY-76-C-04-0789. 36p. Dep. NTIS, PC 
A03/MF A0Ol1. 
This document serves as the users guide for a basic 

used to define electrical circuits where the data generated is input to 
an interactive graphics program titled DAVINCI-II. 3 figures, 2 
tables. 


50509 (SAND—77-0188) Software documentation guidelines and 

Bisbee, T.L.; Carli, G. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Mar gn. Contract EY-76-C-04-0789. 34p. Dep. 
NTIS, PC A03/MF A\ 

Proper ne and adequate backup procedures for 
Division 9624-developed software are required to insure the security 
and reliability of computer coding in which a substantial investment 
has been made. This — describes the requirements, responsibil- 
ity, and procedures which have been established to provide this 
protection. 3 figures. 


50510 (SAND—77-0225) P spectral analysis and filtering 
of ee aerodynamic data. Clark, E.L. Jr.; Croll, R.H. Jr. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). May 1977. Contract 
EY-76-C-04-0789. 58p. Dep. NTIS, PC A04/MF Ai 
Digital frequency analysis techniques are _ to determine 
the oe content of a set of time-dependent data and to im- 
_ ¢ quality of the data by eliminating undesired frequencies. 
report provides an introduction to the use of these techniques 
with nonrandom data. Included are guidelines for acquisition and 
processing of data, calculation and interpretation of digital spectral 
estimates, and application of digital filters. The techniques are dem- 
onstrated by use of three examples derived from wind-tunnel data: 
frequency analysis of 3-DOF angular motion data, elimination of 
extraneous frequencies in dynamic stability data, and determination 
of control surface forcing function frequencies. 14 figures. 


50511 (SAND—77-0295) User/programmer guide for UCMD 
41: Gerber assistance program. Wiegandt, K.E. (Sandia Labs., Albu- 
a N.Mex. (USA)). 4 1977. Contract EY-76-C-04-0789. 25p. 
p. NTIS, PC A03/MF AO1 
This document describes program UCMD 41—an Applicon 
AGS/870 User Command for determining the variable parameters 
required to Gerber photo-plot AGS drawings. 2 figures. 


50512 (SAND—77-0739) Complexities of three dimensional part 
geometry. Stark, R.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
May = Contract EY-76-C-04-0789. 20p. Dep. NTIS, PC A02/ 


MF A 

Cris report is a non-technical exposition on the ambiguities in 
conventional specification of the shape of a part to be manufactured 
and on various alternatives for representing its geometry for comput- 
er processing. It touches lightly on wire-frame and bounded surface 
representations and on the concept of design by volumes. It con- 
cludes that no existing computer-aided design system has yet shown 
its long- <>» superiority over he spectrum of = and of uses to 
which its information base should be applicable. 


50513 (SAND—77-8019) User's manual for program library 
LOLEH. Holbrook, E.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jun 1977. Contract EY-76-C-04-0789. 38p. Dep. NTIS, PC 
4.03/MF AO1. 

LOLEH is a library of programs and subroutines which uses 
the CDC6600 INTERCOM system to display data from a word- 
addressable master disc file in the Division 8411 secondary data 
processing system. The user may expand sections of the plots, filter 
the data, and perform some elementary mathematical tions on 
the data. A number of the user — available are illustrated in 
order to facilitate program use. 21 figures. 


= (SU—326-P30-47) Numerical analysis progress report, 
ugust 16, 1975—July 1, 1976. Golub, G.H. (Stanford Univ., Calif. 
(USA), 1977. Contract EY-76-S-03-0326-030. 16p. Dep. NTIS, PC 
M — f the effort d this period devoted to algo- 
uch of t ort luring was dev to 

rithm construction. Work is in progress in the following areas: 
value problems - numerical quadrature, generalized 
tion as a method for choosing a good ridge parameter, 
numerical methods for nonlinearly constrained optimization, hybrid 
conjugate gradient oe algorithms for sparse matrix eigenva- 
lue problems, and block Lanczos method for computing awn 

values. A list of reports and publications is also given. 


50515 (SU—326-P30-51) Numerically stable reconstruction of a 
Sees meets Que anes dite, & Sass, ©, Gam, GE Ge 

Alamos Scientific Lab., N.Mex. (USA)). Mar 1977. Contract EY-76- 
ee 20p. (STAN-CS— 77-602). Dep. NTIS, PC A02/MF 
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The construction, from certain spectral data, of a discrete 
inner product for which the associated sequence of monic ortho- 
gonal polynomials coincides with the — of appropriately 
normalized characteristic polynomials of the left principal subma- 
trices of the Jacobi matrix is explained. The generation of these 
orthogonal polynomials via their three-term recurrence relation, as 
popularized by Forsythe, then provides a stable means of computing 
the entries of the Jacobi matrix. The resulting algorithm might be of 
help in the approximate solution of inverse eigenvalue problems for 
Sturm—Liouville equations. The construction provides, incidentally, 
very simple proofs of known results concerning existence and 
uniqueness of a Jacobi matrix satisfying a spectral data and its 
continuous dependence on that data. | table. 


50516 (SU—326-P.39-21) Interpretive interface: resources and 
program representation in computer organization. Flynn, M.J. (Stan- 
ford Univ., Calif. (USA)). 1977. Contract EY-76-S-03-0326-039. 29p. 
(CONF-770413—5). Dep. NTIS, PC A03/MF A0O1. 

From Symposium on 7 or a and algorithm 
a _ Urbana, Illinois, United States of America (USA) (13 

pr ‘ 

Traditional machine architectures are based on premises of 
slow memory access and fixed, low-level instruction interpretation. 
Improved memory technology and machine understanding allow 
new, more efficient program representations. A Canonic Interpretive 
Form (CIF) of higher-level-language programs is proposed to mea- 
sure the “minimum” s to represent and time to interpret a given 
program. This “ideal” is a basis for a comparison with traditional 
machine languages which require ten times more program s 
than the CIF. Synthesis of program forms (called Directly Executed 
Languages--DELs) which approach CIF measures is proposed 
well as results of a recently completed FORTRAN DEL (DEL- 
TRAN). 4 figures, 7 tables. 


50517 (UCID—17377) AVMAC: an assembly language for the 
Aydin model 5214A Refresh Display Generator. Werner, R.E. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 3 Mar 
+ Contract W-7405-ENG-48. 32p. Dep. NTIS, PC A03/MF 

An instruction set and program listing for AVMAC, an 
assembly lan e for the Aydin 5214A Refresh Display Generator, 
are presented. AVMAC runs on a Varian V-70 series computer. The 
mnemonics and appropriate parameter list, for each Aydin operation, 
needed to generate the Aydin machine code are described. 3 tables. 


50518 (UCID—17477) Fortran Interface to VEctor program- 
ming. Maron, N.; Sutherland, G.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 May 1977. Contract W-7405- 
ENG-48. 1lp. Dep. NTIS, PC A02/MF A0O1. 

With the advent of vector programing it becomes necessary 
to provide FORTRAN users a convenient method to utilize the 
vector capabilities of a computer in such a way that the impact is 
minimal to the user. We propose to do this through four simple-to- 
use subroutines called the FIVE package. 


50519 (UCID—17498) Some not-so-common ways of using 
MCS-8 I/O instructions, LEN 22269. Fisher, E.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 7 Jun 1977. Contract 
W-7405-ENG-48. 6p. Dep. NTIS, PC A02/MF AOl1. 

The I/O instructions for the Intel 8008 Microprocessor have 
versatilities that are not apparent to most users. The Standard lament 
is that there are only 8:0 input instructions. The fact that there are 
only 24:0 output instructions is sometimes belabored, but 24 is 
normally considered sufficient for most microprocessor applications. 
This note discusses ways to expand the available number of both 
these instructions. 4 figures. 


50520 (UCID—30153) TCARD: a computer program for moni- 
toring time cards. Lai, D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 14 Mar 1977. Contract W-7405-ENG- 
48. 69p. Dep. NTIS, PC A04/MF AOI. 

TCARD helps in the routine maintenance of time-card infor- 
mation. It allows employees submitting time information to be freer 
in their input, and notifies the user of mistakes in the data. In short, it 
frees people from many of the routine chores involving time cards. 
This report describes how to initiate the program, enter and edit 
information, query for various meters, and perform special com- 
mands. TC runs on the CDC 7600 computers of the Livermore 
timesharing system, and may be used in conjunction with MAN- 
AGER, a program that generates reports on the expenditure of 
scientific manpower. 28 figures, 4 tables. 


50521 (UCID—30155) INDFORM: generating forms for inde- 
terminate Lai, D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 14 Mar 1977. Contract W-7405-ENG- 
48. 13p. Dep. NTIS, PC A02/MF AOI. 

A computer program for generating quarterly calendars for 
indeterminate personnel (people who have worked not more than 50 
percent of a standard ume described. The commands are given 
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for executing INDFORM on the CDC 7600 computers of the 
Livermore timesharing system. 3 


50522 (UCID—30157) SLAG: an assembler for the STAR-100 
computer. Watson, W.B. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 5 Apr 1977. Contract W-7405-ENG-48. 29p. 
Dep. NTIS, PC A03/MF A01. 

SLAG produces relocatable object code for the CDC STAR- 
100 computer. It contains a macro facility, a pattern-recognition 
facility, and a conditional-assembly facility, and gives the user some 
control over the kind of listi ee This describes how 
to use SLAG on the CDC -100 computers of the Livermore 
timesharing system. 


(UCLA—34P214-20) Job control in a network 
environment. Gray, T.E. (California Univ., Los Angeles (USA). 
Dept. of Computer Science). 1976. Contract EY-76-S-03-0034-214. 
4p. (CONF-760253—1). Dep. NTIS, PC A02/MF AO1. 

From COMPCON 76; San Francisco, California, United 
States of America (USA) (Feb 1976). 

Two strategies for the network job control problem are 
compared: a standardized JCL approach which attempts to make all 
computer systems look the same to the network user, and a universal 
job control language (UJCL) approach which attempts to provide a 
uniform and machine- independent way of controlling diverse types 
of network computing resources using ttern matching techniques. 
The structure and features of such a UJCL are discussed. 2 figures. 


50524 (UCLA—34P214-21) Gaps between intent and behavior of 
computer systems. Estrin, G. (California Univ., Los Angeles (USA)). 
1976. Contract EY-76-S-03-0034-214. 4p. (CONF-760105—3). Dep. 
NTIS, PC A02/MF AO1. 

From 9. Hawaii international conference on system sciences; 
Honolulu, Hawaii, United States of America (USA) (6 Jan 1976). 

Aspects of systematic synthesis of complex systems which 
make more difficult the minimization of the gap between intent and 
behavior are discussed. 3 figures. 


50525 (UCLA—34P214-45) Verification of microprograms. Pat- 
terson, D. (California Univ., Los Angeles (USA). School of aot 
neering and Applied Science). Jan 1977. Contract EY-76-S-03-00: 

214. = (UCLA-ENG—7707). Dep. NTIS, PC Al4/MF AOI. 


esis. 

The thesis of this research is that high-level | pro- 
graming, structured programing, and formal program verificati 
can be combined to produce correct, efficient mc ate ce Sev- 
eral tools were developed to test this thesis. A struct , high-level 
microprograming language, STRUM, was designed. An Neormee= | 
compiler was created that produces microprograms for a horizontal- 
ly microprogramable computer, the Burroughs D-Machine. A verifi- 
cation condition generator and algebraic simplifier were created to 
aid the formal verification of micropro . The only valid test of 
this thesis was the creation of the emulation of a real computer. A 
Hewlett-Packard HP-2115 was emulated using structured program- 
ing and high-level microprograming. This 1700-line a 
was formally verified and exhaustively tested by using HP-2115 
hardware diagnostic routines. To the best of our knowledge, this is 
the largest formally verified and tested program. Another HP-2115 
emulator was created by a different microprogramer using tech- 
niques traditionally associated with microprograming. These two 
emulations were compared with respect to micropro size, ex- 
ecution speed, and accuracy. 45 figures, 31 tables, 105 references. 


50526 (UCLA—34P214-50) Annual progress report. (California 
Univ., Los Angeles (USA). Dept. of Computer Science). Apr 1977. 
Contract EY-76-S-03-0034-214. 38p. Dep. NTIS, PC A03/MF A0O1. 

During the 1976—77 year significant progress was made in 
development of an interactive programming system, SARA, to su 
port reliable information system design. Studies continued to clarify 
the basic control and data primitives used in behavioral models as 
well as refinement and abstraction processes used in multilevel 
modeling. SARA was given major exercise in design of virtual 
architecture emulation system and in design of an experimentation 
environment for a microcomputer network. Methods for verification 
of programs were advanced and tested. Experimentation to enhance 
networking between ERDA laboratories was continued. A relatively 
intense collaboration to produce a report on the four years of 
networking became a prime example of resource sharing. This 
experience increased incentives for success in theoretical studies 
related to realization of a universal job control language and for 
work on a standard command | e. Progress was made in 
development of an intelligent terminal to customize the process of 
access to selected remote resources for individual users. 


50527 (UCRL—78747(Rev.1)) Implementation of two-dimen- 
sional FIR digital filters by sectioning. Twogood, R.E.; Ekstrom, 
M.P.; Mitra, S.K. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 2 Feb 1977. Contract W-7405-ENG-48. 5p. 
(CONF-770408—1). Dep. NTIS, PC A02/MF AOI. 
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From IEEE symposium on circuits and systems; Phoenix, 
Arizona, United States of America (USA) (25 Apr 1977). 

The sectioning approach to the implementation of two-dimen- 
sional convolution operations is described. Two computational algo- 
rithms are presented for sectioning, and the performance of the most 
efficient one is described in terms of both CPU and I/O require- 
ments. | figure, 1 table. 


50528 (UCRL—78887) Approximate network simplification. Ag- 

S. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 8 Mar 1977. Contract W-7405-ENG-48. 8p. (CONF- 
770607—1). Dep. NTIS, PC A02/MF AO1. 

From Joint automatic control conference and IEEE Society 
on Control Systems; San Francisco, California, United States of 
America (USA) (22 Jun 1977). 

One important simplification technique that is commonly used 
is aggregation. Similarly behaving components can be lumped into 
blocks which now provide a new basic unit of analysis. This paper 
investigates the simplification of a network of a special class of 
probabilistic automata under aggregation. In addition to theoretical 
and heuristic analysis, computer simulation techniques are used to 
study both original and aggregated behaviors. It is shown to what 
Sten the lumped model can predict the original network behavior. 


50529 (Y/CSD/INF—77/1) COBOL optimization and flow- 
charting. Headrick, M.M. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 9p. (CONF-770534—1). Dep. 
NTIS, PC A02/MF AO1. 

From FOCUS-17 conference; Costa Mesa, California, United 
States of America (USA) (23 May 1977). 

An roach is given for automatic program analysis of 
ANSI COBOL ——— The implementation generates detailed 
control flow and data flow information about a pro . The 
information facilitates source-to-source optimization of original 

. Included are a discussion of some of the improvements 
which can be made to a program at the source language level and a 
discussion of the kinds of information needed to choose and apply 
improvements. 5 figures. 


50530 Algorithms of Euclid and Jacobi. Johnson, R.W. (Lewis- 
town = Center, MT); Waterman, M.S. Int. J. Math. Educ. Sci. 
Technol.; 7: No. 3, 307-313(1976). 

The connection between Euclid’s algorithm and continued 
fractions is given in a fashion that allows easy generalization to 
higher dimensions. This generalization yields Jacobi's algorithm and 
two-dimensional continued fractions. In addition, the computer sci- 
ence problem of efficient computation of Euclid’s or Jacobi’s algo- 
rithm is solved by generalizing a technique of D. H. Lehmer. Ako, 
some open problems are mentioned for Jacobi’s algorithm. 


50531 Visual display units and their application. Grover, D. 
(ed.). Guildford, Eng.; IPC Business Press Ltd. (1976). 212p. . 

This book was written as an adjunct to a tutorial seminar for 
users and potential users of visual display units (VDU). ters on 
the following topics are included: review and trends, the technology 
of VDU, communications, intelligence, software, human factors in 
the design of VDU, and human factors in the use of VDU. (RWR) 


50532 Sensitivity analysis of ordinary differential equation sys- 
tems. A direct method. Dickinson, R.P.; Gelinas, R.J. (Lawrence 
— re Lab., CA). J. Comput. Phys.; 21: No. 2, 123-143(Jun 

A system of time-dependent ordinary differential equations, 
dy/sub i//dt = f/sub i/(ci, ca, ..., yi, Y2, ..., t), where c/sub k/ are 
rate is to be simultaneously solved for both y/sub i/ and 
a set of sensitivity functions, delta y/sub i/delta c/sub k/, over all 
times t. These partial derivatives measure the sensitivity of the 
solution with respect to changes in the parameters c/sub k/. Often 
these parameters are not accurately known. An example is given 
from ayn chemical a oy constant ay as time- 
varying (diurnal) rate parameters. For the purposes of thi , the 
calculations considered both first- and second-order contributions to 
Ay with t to Ac. It is found that second-order sensitivity terms 
can be highly significant, but tend to be too costly for present 
can be hi application. 10 figures. 


50533 

reflections with a lagrangian Hanson, M.E. (Lawrence Liver- 
more Lab., CA); Petschek, A.G. J. Comput. Phys.; 21: No. 3, 333- 
33%(Jul 1976). 

Reflections from the terminating mesh boundaries are an 
important consideration in the selection of the calculational grid size 
Gamper tytom slong the bowaderen i the tosiniyee for nguittenty 

system ies is the technique for signi tl 
reducing the boundary reflections which are discussed here. Fixed, 
scattering, and damped boundary conditions are compared for a 
two-dimensional calculation of an elastic material subjected to a 
sinusoidally varying pressure. The damping condition resulted in 
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reflections which were about 11 percent of the amplitude of the 
reflection from a fixed or free boundary, and about 33 percent of that 
from a scattering boundary. 4 figures. (RWR) 


50534 Conjecture in multidimensional quadrature. Howell, T.; 
Lyness, J.N. J. Comput. Phys.; 21: No. 3, 361-364(Jul 1976). 
Errors in a conjecture [Isenberg, J. Comput. Phys., 12, 417- 
23(1973)] about the nature of the asymptotic expansion for the error 
tional relating to multidimensional quadrature when the inte- 
grand ion is singular at a point are pointed out. This letter is of 
interest only to those workers familiar with the error-containing 
note. (RWR) 


50535 Elements of group theory for physicists. Joshi, A.W. New 
York; John Wiley and Sons (1977). 333p. 

The mathematics of group theory is developed and presented 
in connection with its applications to quantum mechanics, crystallog- 
raphy, and solid-state physics. Among the topics covered are Hilbert 
spaces, function spaces, operators, and direct sum and product of 


matrices. Use is made of C/sub 4v/ in explaining various concepts. 
An improved and more general proof of the Schur’s first lemma and 
an interpretation of the ee theorem in the mare of 
WR) spaces are included. 


1 figures, 34 tables, 89 references. 


50536 Network node for peripheral Bobbitt, J.; Johnson, 
M. (Fermi National Accelerator Lab., Batavia, IL). JEEE Trans. 
Nucl. Sci.; NS-24: No. 1, 444-445(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

A module which enables several independent computer sys- 
tems to share the peripherals (graphics display and line printer) of a 
PDP-11 computer is described. The module requires no software 
support in the PDP-11. 


50537 Selection of architectures for distributed computer systems 
in real-time applications. L’'Archeveque, J.V.R.; Yan, G. (Atomic 
Energy of Canada Ltd., Chalk River, Ont.). JEEE Trans. Nucl. Sci.; 
NS-24: No. 1, 454-459(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

To achieve an acceptable balance between cost and perfor- 
mance in designing distributed systems, architectures must be select- 
ed to match the specific requirements of each application. Because of 
the long lead time in large projects like nuclear power plants, a 
decision to exploit distributed systems cannot wait until all pertinent 
information becomes available. Using established concepts, a number 
of “building blocks are defined as necessary components of a repre- 
sentation from which system characteristics can be derived. A 
generalized design sequence is formulated to help identify three 
major problem areas: processing clusters, data communications and 
data base. The design of a distributed data base is the area of most 
concern as it is the least understood and is — by its 
interaction with the selection and implementation of a partitioning 
strategy. A representation of a poets sam data base is built up from 

itional structures and a concept of common ports is introduced 
to satisfy all information transfer requirements between local data 
bases. It is concluded that a design methodology for distributed 
systems can be built, through derivation and generalization, from 
os established for centralized systems and computer net- 
wor! 


50538 File management for experiment control parameters within 
a distributed function computer network. Stubblefield, F.W. (Brook- 
haven National Lab., Upton, NY). JEEE Trans. Nucl. Sci.; NS-24: 
No. 1, 460-468(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

An attempt to design and implement a computer system for 
control of data collection from a set of laboratory experiments 
reveals that many of the experiments in the set require an extensive 
collection of parameters for their control. The operation of the 
experiments can be greatly simplified if a means can be found for 
storing these between experiments and automatically 
accessing them as they are required. A subsystem for managing files 
of such experiment control paramters is discussed. 


50539 General purpose disk based distributed processing data 
acquisition and analysis system. Fanshier, D.; Gau G.; Hi 
D.; Linser, R.; Samsky, D. (Nuclear Data, Inc., Schaumburg, IL). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 476-480(Feb 1977). 
From 23. nuclear science symposium; New Orleans, LA, 
USA e Oct ay ; 
recently developed general distributed processing 
data acquitlon and analysis system i deseibed. The system has been 
ee = See ee i synchronous bus. By adhering 
to Se rece ae ar aane Congtiante 6 Os 
8 are independent of position of other system components. 
basic design uses multiple microcomputers and microprogram- 
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mable microprocessors to perform specific functions, many of which 
are normally performed by the CPU in a conventional minicomputer 
system. 


50540 CAMAC software. Clout, P.N. (Daresbury Lab., Eng.). 
IEEE Trans. Nucl. Sci.; NS-24: No. 1, 484-488(Feb 1977). 

From 23. nuclear science symposium; New Orleans, LA, 
USA (20 Oct 1976). 

The direct benefits of using CAMAC are already well known. 
However, the use of a standard, computer independent, input/output 
structure such as CAMAC can have considerable benefits in the 
software field. For the first time input/output statements and inter- 
rupt statements in a high-level lan - can intimately control the 
devices coupled to the computer. x describes the work that 
has been done to date to exploit this sy eature of real-time systems 
and indicates the likely impact on real-time programming. 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 49306, 50231 


50541 ae Data Model of the BNL Archive and Dis- 
semination System. Heller, J.; Osterer, L. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Feb 1977. Contract EY-76-C-02-0016. 
17p. (CONF. 770521—1). Dep. NTIS, PC A02/MF AO1. 

From 2. workshop on distributed data management and com- 
puter networks; Berkeley, California, United States of America 
(USA) S .~ 1977). 

The Data Model, i.e., the information content of the data base 
as it is viewed by the users, of the BNL Archive and Dissemination 
System is presented. The syntax of the data model is stated in BNF 
form, and the semantic meaning is discussed. Examples of the use of 
the data model are given. 3 figs. 


50542 (BNL—22612) Design and Data Model of the BNL Ar- 
chive and ~~; System. Heller, J.; Osterer, L. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Mar 1977. Contract EY-76-C- 
02-0016. 22p. ( INF-770521—2). Dep. NTIS, PC A02/MF AO1. 
From 2. workshop on distributed data management and com- 
puter networks; Berkeley, California, United States of America 
(USA) (25 oe 1977) 
L nnhive and Dissemination (BNLAD) System was 
nanan to operate on a homogeneous distributed data base in a 
computer network. Its primary function is to present a uniform 
logical and physical view of already existing sequential files of data, 
so that these files can be accessed at any node of a computer 
network where the BNLAD System is operable. The architecture of 
the system, based on a subset of PL/I (the host language), is 
ea. The Data Model, i.e. the information content of the data 
as it is viewed by the users, of the BNLAD System is discussed 
by means of examples. 7 figs. 


50543 (BNWL—2235) Comprehensive Information Retrieval and 
Model Input Sequence (CIRMIS). Friedrichs, D.R. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Apr 1977. Contract EY- 
76-C-06-1830. 82p. Dep. NTIS, PC AOS5/MF AO1. 
The Com =. pm Information Retrieval and Model Input 
uence (CIRMIS) was developed to provide the research scientist 
with man—machine interactive capabilities in a real-time environ- 
ment, and thereby produce results more quickly and efficiently. The 
CIRMIS system was originally developed to increase data storage 
and retrieval capabilities and ground-water model control for the 
Hanford site. The overall configuration, however, can be used in 
other areas. The CIRMIS system provides the user with three major 
functions: retrieval of well-based data, special application for mani- 
pulating surface data or background maps, and the manipulation and 
control of Papen -water models. These programs comprise only a 
portion of tire CIRMIS system. A complete description of the 
CIRMIS system is given in this report. 25 figures, 7 tables. (RWR) 


50544 (BNWL—2236) Comprehensive information retrieval and 
model input sequence (CIRMIS): user's manual. Friedrichs, D.R. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). An 
1977. Contract EY-76-C-06-1830. 99p. Dep. NTIS, PC A0S/MF 
AOl. 

This manual describes the user interaction with the CIRMIS 
System. The portions of the system are divided into three sections: 
Well-based Data Retrieval System describes the procedures involved 
> the retrieval of well-based data. Capabilities are available to 

lay graphically various types of information relating to wells 

or obtain hard copy plots and line printer listings of these data. 
Special Applications and Manipulations describes the procedures 
involved in the generation and — ye of surface files, the 
generation and use of map boundary files, special =a models 
that utilize these data, and special utility programs. Model Input 
Sequencing describes the procedures involved in setting up of input 
parameters and control of Major Predictive Models controlled by 
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the CIRMIS system. Due to the size of these models and the 
amounts of data required, they are run on a PDP-11/45 computer 
with large mass storage ca ities Control of these programs is 
provided through the use of a smaller computer with visual interac- 
tive capabilities. 59 figures. (RWR) 


50545 Pg ey tin Word processing: present and future. 
George, J.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 13p. (CONF- 710525—6). Dep. NTIS, 
PC A02/MF AOl. 
From 16. AESOP conference; Seattle, Washington, United 
States of America (USA) (2 May 1977). 
Word processing is currently in vogue and is being used and 
——— in various organizations with mixed effectiveness. Cur- 
——= ipment classes are reviewed with examples. Economic and 
ogical trends are examined for their effect on future word 
peer = 4 uipment. The role of word processing in the larger 
pone ag office automation and its relation to data processing is 
examin 


50546 (NP—21967) Technology assessment and forecast: seventh 
report. (Patent and Trademark Office, Washington, D.C. (USA)). 
. and Trademark Office, W: DC. 
ice of Technology Assessment and Forecast (OTAF) 
> us ‘Patent crt Trademark Office a a master data 
covering patents. A separate wee 
the section covering anti-pollution related patents as of 1976. (CH) 
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50547 (SAND—75-0248C) Transportation Environment Data 

Bank index. Davidson, C.A.; Foley, J.T. (Sandia Labs., Albuquer- 

que, N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 46p. 
p. NTIS, PC A03/MF AO1. 

In an effort to determine the environment intensities to which 
energy materials in transit will be exposed, a “Data Bank” of 
environmental information has been established by Sandia Laborato- 
ries, Division 1285 for the ERDA Division of Environmental Con- 
trol Technology. This document is an index which can be used to 
request data of interest. 


50548 (SAND—77-0774C) Long-range plan for data processing. 
Thuman, E.G. (Sandia Labs., > Dep NTIS, PC (USA)). 1977. 
Contract EY-76-C-04-0789. 18 PC A03/MF AOl1. 

An outline of the Sandia Labocenction long-range plan for 
information processing is given. (RWR) 


LAW 


50549 (NP—22037) Evolution of national wildlife law. Bean, 
M.J. (Environmental Law Inst., Washington, D.C. (USA)). 1977. 
493p. GPO $4.20. 

In 1842 the United States Supreme Court declared that wild- 
life was held in trust for all citizens. Since that time the nature and 
scope of the federal government's a in = rotection and 
conservation of wildlife have expanded steadil new federal 
laws came requirements limiting the taking o ‘wildlife — 
wildlife trade and commerce, and providing for the acquisition 
management of wildlife habitat. Today over 100 treaties, internation- 
al agreements, federal statutes, executive orders and federal regula- 
tions provide a ~— array of interrelated and sometimes overlap- 
ping requirements. In an effort to encourage a broader understand- 
ing of our national wildlife program, the Council on Environmental 
Quality contracted with the Environmental Law Institute to study 
the evolution and structure of the many federal laws relevant to the 
protection and conservation of wildlife. ELI's offers an 
informative insight into the historical and Constitutional underpin- 

of present federal laws, the many court opinions, treaties and 
statutes which shape our present legal system and some possibilities 
for its improvement in the future. 


CIVILIAN DEFENSE 


50550 (AD-A—037430) pepe tens Aa - care planning guidance 
for host communities. Vol. I. An overview ——— ‘care planning 
and training guidance. Final report, 6 June 1 cp bn dng 
Chenault, W.W.; Davis, C.H. (Human Sciences Research, Inc 
McLean, Va. (USA)). Oct 1976. Contracts DCPAOI- 15-C- 
0309;DCPA01-75-C-0329. 35p. (HSR-RR—76/7-Ht-X). NTIS, PC 
A03/MF AOI. 

See also Volume 2, AD-A—037431. 

This document is Volume I of Reception and Care Planning 
Guidance for Host Communities, which describes Reception/Care 
lanning steps, instructions for developing specific | (County- 
level) “plans, and the detailed management structure of a local 
Reception/Care effort. This volume describes the numerous sections 
of the four volumes and recommends the ‘clustering’ of various 
sections into ‘modules’ of training content geared to particular 
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functions and audiences under ‘normal’ or ‘crash’ training conditions. 
(Author) 

50551 Le ing tg A Reception and care planning guidance 
for host communities. Vol. II. Planning steps and instructions. Final 
report, 6 June 1975-—June 1976, Chenault, W.W.; Davis, C.H. 
(Human Sciences Research, Inc., McLean, Va. (USA)). Oct 1976. 
Contracts DCPA01-75-C-0309;DCPA01-75-C-0329. 62p. (HSR- 
RR—76/6-Ht-X). NTIS, PC A04/MF AO1. 

See also Volume 3, AD-A—037432. 

This document is Volume II of Reception and Care 
Guidance — Host Communities, which describes R: ion/Care 
= — for developing specific | (County- 

el) Siena’ aud the detailed management structure for a local 
Reception/Care effort. This volume describes (1) a sequence of 
Planning Steps involved in preparing a host county Plosie’, Fon and (2) 
detailed planning Instructions for using the Planning Format con- 
tained in Volume III of this set of guidance materials. (Author) 


50552 (AD-A—037433) Reception and care po! 
for host communities. Vol. IV. Tables of organization; staff responsi- 
bilities. Final report, 6 Jun 1975—31 May 1976. Davis, C.H.; Chen- 
ault, W.W. (Human Sciences Research, Inc., McLean, Va. (USA)). 
Oct 1976. Contracts DCPA01-75-C-0309; DCPA01-75-C-0329. 182p. 
(HSR-RR—76/4-Ht-X). NTIS, PC A09/MF AO1. 
See also Volume 1, AD-A—037430. 
This document is Volume IV of Reception and Care Planning 
Guidance for Host Communities, which describes Reception/Care 
lanning steps, instructions for developing specific | (County- 
level) plans, and the detailed management structure for a local 
a effort. This volume provides (I) Tables of Or, 
or all elements of a host area Reception/Care Service, (II) job 
descriptions for each of 66 personnel positions normally found in a 
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local organization, (III) a cross-reference list relating job out 
to organizational c charts, and (IV) a listing of personnel positions 
included in each of five a more complete) levels of 
staffing. Tables of Organization and job descriptions are clustered in 
ten modules, corres; to ee oun. © which may 
be used separately for planning o purposes, and each job 
description may be reproduced 
training or operations. 


50553 ee Reception and care planning guidance 
for host communities. Vol. III. Planning format. Final report, 6 June 
1975—30 June 1976. chant W.W.; Davis, C.H. (Human Sciences 
Research, Inc., McLean, Va. (USA)). Oct 1976. Contracts DCPAOI- 
75-C-0309;DCPA01-75-C-0329. 10lp. (HSR-RR—76/5-Ht-X). 
NTIS, PC A06/MF AO1. 
See also Volume 4, AD-A—037433. 
This document is Volume III of Reception and Care Planning 
Guidance for Host Communities, which describes Reception/Care 
a steps, instructions 7 developing specific local (County- 
level) lena’ © and the detailed management structure for a local 
Reception/Care effort. This volume constitutes the recommended 
format for host county R/C plans, and is designed to minimize the 
effort required to formulate such plans at the local level. The volume 
contains one copy of virtually every form that would be required to 
complete a host county plan in most circumstances, and is compati- 
ble in organization and terminology with the companion volumes in 
the set, oneege describe planning steps, provide detailed instructions 
this planning format, and describe the organizational 
ic jobs in a host county R/C Services. This 
volume, like others in the set, in ‘modular’ form to facilitate 
its use in training R/C personnel at various levels and in diverse 
training contexts. 


r training 
separately for use in orientation, 
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In the corporate index, report literature is indexed using the name of 
the organization or institution responsible for iss the report. 

are provided for all report literature and for published 
literature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applicable, 
are given in parentheses at the end of the entry. 

ERDA Energy Information Data Base: Corporate Author 
Entries (TID-4585) is used in the standardization of corporate en- 
tries. TID-4585 is available for purchase from the National Techni- 
cal Information Service (NTIS), U. S. Department of Commerce, 
Springfield, Virginia 22161. 
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Aerochem Research Labs., Inc., Princeton, N.J. (USA) 

Experimental study of chemically reacting turbulent free shear 

_ layers. Quarterly report, September—December 1976, 2:49322 
(FE—2446-1) 

Kinetics and kinetic spectroscopy of the Sn/N2O electronic 
transition chemical laser candidate reaction. Final report, 
2:49345 (AD-A—034909) 

—_— utronic Ford Corp., Newport Beach, Calif. (USA). Aeronutronic 
iv. 

Remote monitoring of nitric oxide by gas-filter correlation 

techniques. Final report, June 1973—June 1976, 2:49713 (PB— 


— 
Aerospace El Segundo, Calif. (USA) 
Alternatives to underground nuclear power plant siting, 2:48713 
(ATR—77(7652)-1) 
Corp., El Segundo, Calif. (USA). Environment and Energy 
Conservation Div. 


Inventory of combustion-related emissions from stationary 
sources, 2:49715 (PB—261081) 
El Segundo, Calif. (USA). Ivan A. Getting Labs. 


Corp., 
Relation between bounce-averaged collisional transport 
coefficients for geomagnetically trapped electrons. Interim 
report, 2:50168 (AD-A—034120) 


Aerospace Corp., Los Angeles, Calif. (USA) 

Mission analysis of photovoltaic solar energy systems. Quarterly 
progress report, 1 June 1976—30 September 1976, 2:47968 
(SAN/1101—76/3) 

Aerospace Corp., Los Angeles, Calif. (USA). Environmental and 

Energy Conservation Div. 

Analysis test data for NOx control in coal-fired utility boilers. 
Final task ay Jul 1974—Oct 1975, 2:48342 (PB—261066) 

Associates, El Segundo, Calif. (USA) 

Direction of approach of seismic input motions and superposition 
of modal and directional dynamic responses, 2:48742 (SAN/ 
1011—105) 

Dynamic seismic rock/structure interaction analysis of LMFBR 
plant using TRISAC code, 2:48740 (SAN/1011—102) 

Investigation of vertical ground motion characteristics for nuclear 
plant design, 2:48743 (SAN/1011—108) 

Statistical and probabilistic considerations in defining seismic input 
criteria, 2:48741 (SAN/1011—104) 

Use of finite element techniques to analyze effects of inclined rock 
strata on site response, 2:48744 (SAN/1011—109) 


Ail, Deer Park, N.Y. (USA) 

Waveguide HF laser. Semiannual report, 6 Dec 1975—7 Jun 1976, 
2:49344 (AD-A—034092) 

Air Force Geophysics Lab., Hanscom AFB, Mass. (USA) 

A high resolution spectral atlas of the solar irradiance from 380 to 
700 nanometers. Volume I. Tabular form. Environmental 
research papers, 2:50150 (AD-A—033951) 

Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering 

A user-oriented power distribution system analysis program, 
2:48349 (AD-A—035292) 

Interaction of relativistic protons with matter, 2:50266 (AD-A— 
034948) 

Air Force Materials Lab., Wright-Patterson AFB, Ohio (USA) 

The effect of graphite—epoxy composites on the galvanic 
corrosion of aerospace alloys. Final report, 1 Jan 1975—1 Apr 
1976, 2:49184 (AD-A—035029) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

Development of gage canister recovery technique. Final report, 
2:49696 (AD-A—038057) 

Nuclear radiation dose comparisons of SMAUG to air transport 
results based on the DLC-31 cross sections. Final report, 
2:50006 (AD-A—038171) 

Alabama Univ., Huntsville (USA). Center for Environmental and 

Energy Studies 


Listing of solar radiation measuring equipment and glossary, 
2:47907 (DSE/1024—1) 

Alberta Univ., Edmonton (Canada). Dept. of Soil Science 

Reclamation and vegetation of surface mined areas in the 
Athabasca Tar Sands. Environmental Research Monograph 
1977-1, 2:47653 (NP—22029) 

American Iron and Steel Inst., New York 
Biological removal of carbon and nitrogen compounds from coke 
lant wastes, 2:47239 (EPA-R—2-73-167) 
AN IR, Moscow. Inst. Kosmicheskikh 

Measurement of the differential elastic scattering of He atoms and 
the determination of the potentials of repulsion interaction, 
2:50194 (N—77-10925) 

The possibility of investigating the solar corona by means of 

rolonged radiosonde observation, 2:50159 (N—77-10991) 
Apollo Chemical Corp., Whippany, N.J. (USA) 

Chemical conditioning of low-sulfur Western coal, 2:47238 
(CONF-770403—12) 

Arcon Corp., Wakefield, Mass. (USA) 

Ionospheric analysis and ionospheric modeling. Final report, July 
1973—October 1976, 2:50167 (AD-A—038298) 

Argonne National Lab., Ill. (USA) 

Ab initio calculations on hydrogen bonding in alcohols: dimers of 
CH;OH, CHsCH2OH, and CF;CH2OH, 2:49289 (CONF- 
770134—1) 

Accelerator technology in tokamaks, 2:50450 (CONF-770313—44) 

Advance planning for the experimental complement in EBR-II 
core loadings, 2:48684 (ANL/EBR—097) 

Betatron tune profile control in the Zero Gradient Synchrotron 
(ZGS) using the main magnet Pole Face Windings (PF Ws), 
2:49450 (CONF-770313—50) 

Chemical Engineering Division thermochemical studies annual 
report, July 1975—June 1976, 2:49268 (ANL—76-102) 

Cold-bore vacuum system design for POPAE, 2:49503 (CONF- 
770313—35) 
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Combined effects of hyperthermia and radiation in cultured 
mammalian cells, 2:49993 (CONF-770637—1) 

Commercial feasibility of thermal storage in buildings for utility 
load leveling, 2:48823 (CONF-770403—14) 


Comparisons of finite-element code calculations to hydrostatically 


loaded subassembly-duct experiments, 2:48706 (ANL—77-1) 

Computerized measurement of injection tunes at the Zero 
Gradient Synchrotron, 2:49443 (CONF-770313—28) 

Data acquisition and control of the Zero Gradient Synchrotron 
500 MeV booster synchrotron, 2:49449 (CONF-770313—45) 

Development of lithium/metal sulfide batteries at Argonne 
National Laboratory: summary report, 1976, 2:48830 (ANL— 
77-18) 

Development of low level beam diagnostics for polarized proton 
operation in the Zero Gradient Synchrotron, 2:49448 (CONF- 
770313—34) 

Econometric model of intraurban location of emitters and 
receptors of industrial air pollution, 2:49844 (ANL—77-XX-70) 

Effects of depolarizing resonances on a circulating beam of 
polarized protons during acceleration or storage in a 
synchrotron, 2:49431 (CONF-770313—38) 

Evaluative methodology for comprehensive water quality 
management planning, 2:49794 (ANL—73-XX-51) 

Experiments on fluidelastic vibrations of tube arrays, 2:48480 
(ANL-CT—77-16) 

H™~ source development at ANL, 2:49476 (CONF-770313—39) 

Important aspects of radiation shielding for fusion reactor 
tokamaks, 2:50470 (ANL/FPP/TM—81) 

Integral equation approach to eddy-current calculations, 2:50297 
(CONF-770638—1) 

Integrated mined-area reclamation and land use planning. A case 
study of surface mining and reclamation planning: area strip 
coal mining, Peabody Universal Mine, Universal, Indiana, 
2:47250 (ANL/EMR—1(Vol.3d)) 

Intensity and position measuring systems in the booster of the 
Zero Gradient Synchrotorn, 2:49445 (CONF-770313—30) 

Isotope effect in diffusion and its use in studies of metal oxides, 
2:49149 (CONF-7610100—1) 

Lattice insertions for POPAE, 2:49495 (ANL-HEP-CP—77-21) 

Levenberg—Marquardt algorithm: implementation and theory, 
2:50496 (CONF-770636—1) 

LMFBR transducer performance in SLSF tests P1 and P2, 
2:48685 (CONF-770507—2) 

Longitudinal and transverse space charge limitations on 
of maximum power beams, 2:49433 (CONF-770313—46) 

Machine parameters for numerical analysis, 2:50498 (CONF- 
7606143—1) 

Mathematical software production, 2:50494 (CONF-770340—1) 

Mathematicl software: why the fuss, 2:50497 (CONF-7606140—1) 

Mini-computer based digital RF control system for the ZGS, 
2:49446 (CONF-770313—31) 

Molecular ion photodissociation injection, 2:49496 (ANL-HEP- 
CP—77-25) 

Negative hydrogen ion injection into the Zero Gradient 
Synchrotron, 2:49480 (CONF-770313—32) 

New injection scheme at the ZGS, 2:49482 (CONF-770313—52) 


Nuclear Energy Center: upper St. Lawrence region. Part I. Siting. 


Part II. Fort Drum surrogate site, description and impact 
assessment. Part III. Dispersed sites impact assessment and 
comparison with the NEC, 2:48674 (ANL/ES—57) 

Observed disc ies of computer simulated migration of Pu 
and Am, 2:49782 (CONF-7606142—1) 

Operating experience with the resonance extraction slow spill 
control system at the Zero Gradient Synchrotron, 2:49481 
(CONF-770313—49) 

Physics Division annual review, 1 April 1975—31 March 1976, 
2:50230 (ANL—76-96) 

POPAE: a 1000 GeV on 1000 GeV proton—proton colliding 
beam facility, 2:49494 (ANL-HEP-CP—77-20) 

Preliminary design of the High Intensity Synchrotron (HIS) for 
the proposed Intense Pulsed Neutron Source Facility (IPNS) at 
Argonne, 2:49413 (CONF-770313—36) 

Price and availability of western coal in the midwestern market, 
2:47347 (CONF-7605145—1) 

Progress in sodium vapor charge exchange cell development, 
2:49484 (CONF-770313—37) 

PTA-1: a computer program for analysis of pressure transients in 
hydraulic networks, including the effect of pipe plasticity, 
2:48705 (ANL—76-64) 
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Quantitative sample preparation of some heavy elements, 2:49314 
(CONF-770321—9) 

Radial damping by octupole for ZGS beam, 2:49447 (CONF- 
770313—33) 

Reactor development program progress report, February 1977, 
2:48711 (ANL-RDP—S8) 

Reactor development program progress report, January 1977, 
2:48710 (ANL-RDP—57) 

Reactor development program progress report, March 1977, 
2:48712 (ANL-RDP—S9) 

Reactor development program progress report, November 1976, 
2:48709 (ANL-RDP—S55) 

Reactor development program progress report, October 1976, 
2:48708 (ANL-RDP—S54) 

Reactor development program progress report, September 1976, 
2:48707 (ANL-RDP—S3) 

Selecting standard time-sharing terminals, 2:50493 (CONF- 
761170—1) 

Some recent aspects of relaxation line shapes in Moessbauer 
spectroscopy, 2:49231 (CONF-761164—1) 

Split ring resonator for the Argonne superconducting heavy ion 
booster, 2:49451 (CONF-770313—51) 

Steady-state CRBR outlet plenum mixing with an AFMS core, 
2:48479 (ANL-CT—77-14) 

Strucivral and physical properties of La/sub 1-x/Sr/sub x/CrOs 
system, 2:49232 (CONF-770411—1) 

Superconducting heavy-ion linacs, 2:49414 (CONF-770313—42) 
Survey of fish impingement at power plants in the United States. 
Volume I. The Great Lakes, 2:50097 (ANL/ES—56(Vol.1)) 
Survey of fish impingement at power plants in the United States. 

Volume II. Inland waters, 2:50098 (ANL/ES—56(Vol.2)) 

Survey of fish impingement at power plants in the United States. 
Volume III. Estuaries and coastal waters, 2:50099 (ANL/ES— 
56(Vol.3)) 

Synchronization of the Zero Gradient Synchrotron (ZGS) and the 
fast-cycling booster II injector, 2:49432 (CONF-770313—43) 

Systems analysis of accelerator and storage ring systems for 
inertial fusion, 2:50472 (CONF-770313—53) 

Telemetry component tests in the FN tandem terminal, 2:49444 
(CONF-770313—29) 

TSO at AMD: the Applied Mathematics Division's 
implementation of the Time Sharing Option, 2:50491 (ANL- 
AMD-TM—262) 

U-235 neutron fission cross section from 0.1 to 20.0 MeV, 2:50288 
(CONF-770321—8) 

Armed Forces Research Inst., Bethesda, Md. (USA) 

A deficiency of hematopoietic stem cells in steel mice. Scientific 


rt, 2:49992 (AD-A—034976) 
nay teen Command, Fort Monmouth, N.J. (USA) 


A study of the effects of temperature variations on radio wave 
absorption. Research and development technical report, 2:50164 
(AD-A—037645) 

Polychromatic, flashlamp-pumped dye lasers. Technical report, 
2:49352 (AD-A—037393) 

Transition metal compounds as cathodic materials in rechargeable 
lithium cells. Technical report, 2:48828 (AD-A—037676) 

Army Environmental Hygiene Agency, Aberdeen Proving 

Md, (USA) 

Evaluation of a laser equipped rifle for the US Army Human 
Engineering Laboratory, Aberdeen Proving Ground, Maryland, 
January 1977. Nonionizing radiation protection special study, 
2:50094 (AD-A—037615) 

Optical hazards of weather service instrumentation, January 1977. 
Nonionizing radiation protection special study, 2:50095 (AD- 


A—037617) 
Facilities Engineering Support Agency, Fort Belvoir, Va. 

(USA). Research and Technology Div. 

A report on the economic feasibility of an energy control system 
for Fort Knox. Final rt, 2:49065 (AD-A—037683) 

Army ag ne and Development Center, Fort 

Belvoir, Va. 

Measurements of ac losses in superconductors below Hc). Final 
report Jan 74-Jun 76, 2:49172 (AD-A—038393) 

Atlantic Research Corp., Alexandria, Va. (USA) 

Evaluation of methodology and prototype to measure atmospheric 
sulfuric acid. Final report, June 1975—June 1976, 2:49725 (PB— 
265395) 

Atlantic Richfield Co., Harvey, Ill. (USA) 

Physical property improvement of coal liquefaction products. 

Final report, 2:47157 (EPRI-AF—392) 
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Atlantic Richfield Hanford Co., Richland, Wash. (USA) 
Vitrification of strontium-90 fluoride, 2:47763 coe ca -SA—261) 
Atomics International Div., Canoga Park, 
Conceptual design description sateen subsea nuclear power 
plant, 2:48532 (AI-ERDA—13194) 
tomics International 


Div., Golden, Colo. (USA). Rocky Flats Plant 


Wound-counting systems for the measurement and isolation of 
plutonium and americium, 2:49509 (RFP—2570) 


Babcock and Wilcox Co., Barberton, Ohio (USA) 

Design and cost estimate of a 20-ton-per-hour pulverized-coal, 
suspension-type, pressurized gasification system test facility. 
Final report. Volume I, 2:47116 (EPRI-AF—277(Vol.1)) 

Design and cost estimate of a 20-ton-per-hour pulverized-coal, 
suspension-type, pressurized gasification system test facility. 
Final report. Volume II, 2:47117 (EPRI-AF—277(Vol.2)) 


Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div. 


400 MWe Consolidated Nuclear Steam System (CNSS). 1200 
MWt/conceptual design study. Executive summary, 2:48407 
(ORNL/Sub—4390/3) 

Research Labs., Aberdeen Proving Ground, Md. (USA) 

Stresses produced in a long cylinder by a nuclear thermal 
environment. Final report, 2:49695 (AD-A—037426) 

The effects of uncertainties in the two-body ion—ion 
recombination coefficient upon computed ion distributions in 
the stratosphere and mesosphere. Final report, 2:50166 (AD- 
A—038263) 

Battelle Columbus Labs., Ohio (USA) 

Agglomerating burner gasification process. Design, installation 
and operation of a 25-ton-a-day Process Development Unit. 
Quarterly report, October—December 1976, 2:47123 (FE— 
1513-54) 

Fluidized-bed combustion: industrial application demonstration 
projects. Quarterly technical progress report, October 1— 
December 31, 1976, 2:47340 (FE—2472-7) 

Fluidized-bed combustion: industrial application demonstration 
projects. Special technical report on Battelle's multi-solids 
fluidized-bed combustion process, 2:47341 (FE—2472-8) 

Fluidized-bed combustion: industrial application demonstration 
projects. Supplementary quarterly technical progress report, 
June 30—September 30, 1976, 2:47342 (FE—2472-10) 

Status of stack gas control technology. Final report. Part I, 
2:47240 (EPRI—209(Pt.1)) 

Status of titanium blading for low-pressure steam turbines. Final 
report, 2:48317 (EPRI-AF—445) 

Studies of encapsulation materials for terrestrial photovoltaic 
arrays. Fifth quarterly progress report, September 16, 1976— 
December 15, 1976, 2:47939 (ERDA/JPL/954328—76/6) 

Superslagging Gasifier: demonstration of desulfurizing principle, 
2:47068 (NP—21904) 

Battelle Pacific Northwest Labs., Richland, Wash. (USA) 
Ammonia as an intermediate heat exchange fluid for dry cooled 
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facility, 2:48852 (EPRI—255(TR2)) 

Steam plant surface condenser leakage study. Final report, 2:48311 
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report, 1 a ag Jun 1976, 2: 47935 (PB 262450) 
Braun (C.F.) and 

Liquid phase sstadion pressure study. Interim report, Series 
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Investigation of multi-ring fiber-composite flywheels for energy 
storage. Final — 2:48822 (PB—260718) 

Brookhaven National Lab., Upton, N.Y. (USA) 
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Data Model of the BNL Archive and Dissemination System, 
2:50541 (BNL—22473) 

DEALS: a demountable externally anchored low stress 
superconducting magnet system for fusion reactors, 2:50441 
(BNL—50616) 
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ERA Vol. 2, No. 20 


Resistive theory of bunch lengthening, 2:49497 (BNL—22399) 
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Solid-state amplifier for the bridge circuit of a mercury detector, 
2:49667 (BM-RI—7676) 

Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and 

Safety Research Center 

Chemical flame inhibition using molecular beam mass 
spectrometry. Reaction rates and mechanisms in a 0.3 percent 
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ORNL magnesium oxide crystals, LASL spinel, YAG, AlzOs 
and MgO, and LLL LiF and glass microscope cover slides, 
2:50481 (UCID—17467) 
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Design, development and testing of Calspan/Chrysler research 
safety vehicle - Phase II. Volume I. Final report Jul 75-Nov 76, 
2:49131 (PB—265247) 

. (UK). Dept. of Physical Chemistry 

Reaction of oxygen atoms with nitrates. Final technical report, 30 

March 1975—8 November 1976, 2:49267 (AD-A—033835) 
Carnegie-Mellon Univ., Pittsburgh, Pa. (USA) 

Study of the mechanism of the hydrogen sulfide/dolomite 
reaction. Quarterly report, October—December 1976, 2:47241 
(FE—2408-2) 

Case Western Reserve Univ., Cleveland, Ohio (USA) 

Materials research and evaluation for geothermal corrosion 
environments. Progress report, December 15, 1975—December 
15, 1976, 2:48229 pe iy 

oe d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges 


Structure of the current sheet and beams of fast particles in the 
Focus experiment, 2:50344 (UCRL-Trans—1 1232) 
CEA Direction des Productions, 92 - Chatillon (France). Service de 


Synthesis of the mineralogic and petrographic studies of the ore 
minerals from Oklo, their gangues and the surrounding rocks, 
2:47657 (ORNL-tr—4337) 

Consultants, Inc., Reston, Va. 

Evaporation: a prime target for industrial energy conservation, 
2:49105 (C00/2870—1) 

Upgrading existing evaporators to reduce energy consumption, 
2:49106 (COO/2870—2) 

for Continuing Study of California Economy, Palo Alto (USA) 

Utility service area urban development forecasting assessment, 
2:48874 (NP—21851) 

Chicago Bridge and Iron Co., Oak Brook, Ill. (USA) 

Cost study, shop assembly vs. field assembly of heavy wall coal 
gasifier reactor ee Final report, 2:47129 (FE—2009-13) 

Chicago Univ., Ill. (USA). Cloud Physics Lab. 

Project METROMEX. Annual report, |May 1975—30 Apr 1976, 
2:49712 (PB—261071) 

Chicago Univ., Ill. (USA). James Franck Inst. 

Experimental and theoretical studies in photochemistry. Final 
report, 1 September 1972—31 August 1976, 2:49300 (AD-A— 


034065) 
Cincinnati Univ., Ohio (USA). of and 
Dept. of Aerospace Engineering 
Erosion study in turbomachinery affected by coal and ash 
particles: Phase 1. Interim report, August—December 1976, 
2:48320 (FE—2465-2) 
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Cincinnati Univ., Ohio (USA). Dept. of Chemical and Nuclear 
Engineering 


Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report, October 1, 1976— 
December 31, 1976, 2:48726 (NUREG—0047-7) 

City Coll., New York (USA) 

Laser and optical physics. Final report, 1 August 1972—1 
November 1975, 2:49380 (AD-A—034957) 

Regions Research and Engineering Lab., Hanover, N.H. (USA) 

Calculation of temperature fields in concrete hydraulic structures, 
2:47891 (AD-A—038303) 

Heat transportation by hot water pipe-line at 90°C, 2:48816 (AD- 
A—038301) 

Ice regime of hydroelectric station pipelines, 2:47890 (AD-A— 
038302) 

Infrared thermography of buildings: an annotated bibliography. 
Special report, 2:49066 (AD-A—038447) 

Is there a cost price for the heat produced from electro-nuclear 
power stations. Is thermodynamic equivalence an economic 
trap, 2:48560 (AD-A—037394) 

Some thoughts on optimizing long-distance heat transport systems 
and their storage facilities, 2:48796 (AD-A—038253) 

Suppression of ice fog from cooling ponds, 2:48308 (AD-A— 
035322) 

Utility distribution systems in Sweden, Finland, Norway and 
England. Special report, 2:49118 (AD-A—035088) 

Windows as an energy factor, 2:49088 (AD-A—037480) 

of Golden (USA) 

Research on petroleum, natural gas, and oil shale: the university's 
role, 2:47370 (CONF-7510164—) 

School of Golden (USA). Dept. of Chemical and 

Petroleum Refining 


Clean solid and liquid fuels from coal. Quarterly progress report, 
January—March 1977, 2:47163 (FE—2047-4) 
School of Mines, Golden (USA). Dept. of Geophysics 
Research on the physical properties of geothermal reservoir rocks. 
Progress report 2, September 1, 1976—January 10, 1977, 


2:48256 a aay 
Colorado School of iden (USA). Research Inst. 


Heap leaching erg on uranium ore. Open file report, 2:47725 
(PB—261127) 
State Univ., Fort Collins (USA). Dept. of Electrical 


Engineering 
Theoretical investigations of plasma processes. Annual report, Oct 
1975—Oct 1976, 2:47823 (N—77-10910) 
as ae State Univ., Fort Collins (USA). Solar Energy Applications 


Energy from the wind: annotated bibliography. First supplement, 
2:48272 (NP—22014) 
Columbia Univ., New York (USA) 
New thermoluminescence techniques for mineral exploration, 
2:50138 (BNL—22432) ‘ 
Columbia Univ., New York (USA). Dept. of Chemistry 
State identification of reaction products. Final report 1 jun 73-28 
feb 77, 2:49359 (AD-A—037967) 
Columbia Univ., Palisades, N.Y. (USA). Lamont-Doherty Geological 
Observatory 


Fluid transport properties of rock fractures at high pressure and 
temperature. Progress report, July 1, 1976—June 30, 1977, 
2:48257 be 

Combustion Inc., Windsor, Conn. (USA) 

Evaluation of fuel rod performance in Maine Yankee Core I. Task 
C. Final report, 2:48406 (EPRI-NP—218) 

Rod bundle test facility description for PWR blowdown heat 
transfer project. Technical report 2, 2:48405 (EPRI—289-2A) 

Two-phase pump performance program preliminary test plan. Key 
ot rt, 2 —— ee 

Electricite (CGE), 91 - Marcoussis (France) 

“fee of freemen and seal technology for sodium— 
sulfur and sodium antimony trichloride load leveling batteries. 
Final report, 2:48853 (EPRI-EM—413(6-77)) 

CONSAD Research Corp., Pittsburgh, Pa. (USA) 

The Alaska railroad’s future freight market. Volume I. Final 

po .. 1974—30 ie 1976, 2:48878 (PB—262461) 
Coal Co., McMurray, Pa. (USA). Lee Engineering Div. 

Ignition suppression device. Open file report, 2:47294 (PB— 
261292 

’iinols National Bank and Trast Co., Chicago (USA) 

Mine development financing for the coal industry during the next 

decade, 2:47352 (NP—22048) 
Cornell Univ., Ithaca, N.Y. (USA) 
Clean turbulent heating. Final report, 2:50302 (UCRL—13723) 


DROSSLER RESEARCH CORP., SAN FRANCISCO, 


Migration of tilt boundaries and facet development in thin gold 
bicrystals, 2:49150 (COO—2679-11) 
Thomson scattering and diamagnetic loop studies of a relativistic 
electron beam-heated plasma, 2:50327 
Cornell Univ., Ithaca, N.Y. (USA). Dept. of Materials Science and 
Engineering 


Informal progress report, 2:49193 (COO—3166-22) 

Stage II recovery behavior of a series of ion-irradiated platinum 
(gold) alloys as studied by field-ion microscopy, 2:49204 
(COO—3158-43) 

Substructure and properties of sodium beta alumina solid 
electrolytes. Interim report, June 1, 1974—May 31, 1975, 
2:48850 ———. 

eee (USA). Dept. of Theoretical and Applied 


Theory of creep bending: a state variable approach, 2:49326 
(COO—2733-8) 
Cornell Univ., Ithaca, N.Y. (USA). Materials Science Center 
Void trapping of hydrogen in sintered iron, 2:47860 (COO—3166- 
21) 


Cryogenic Consultants, Inc., Allentown, Pa. (USA) 
Energy Doubler refrigeration system, 2:49460 (CONF-770313— 
97) 


Dairyland Power Cooperative, La Crosse, Wis. (USA) 

LaCrosse Boiling Water Reactor. Annual operating report for 
1976, 2:48535 KET-50409—494 

Investigation of test methods, material properties, and processes 
for solar cell encapsulants. Third quarterly progress report, 
November 12, 1976—February 12, 1977, 2:47946 (ERDA/JPL/ 
954527—77) 

Decilog, Inc., Melville, N.Y. (USA) 

Analysis of the M113 panoramic tel radioactively 

illuminated reticle, 2:47831 oe 
Defence Research Establishment, Ottawa, Ontario (Canada) 

Field reader for a combined neutron/gamma thermoluminescent 
dosimeter. Technical note, 2:49566 (AD-A—037591) 

Nickel/cadmium aircraft batteries: single sensor tem) 
monitoring. Technical note, 2:48844 (AD-A—037722) 

Survey of continuous sources of electrical power for under-ice 
propulsion of small submersibles. Part II. New high energy 
density systems, 2:48829 (AD-A—037721) 

Delaware Univ., Newark (USA). Coll. of Marine Studies 

Modeling of oil evaporation in an aqueous environment. research 
on the effects of crude oil transfer and upstream refineries on 
delaware tl 2:47509 ——— 

Detroit Edison Co., 
Flue gas conditioning ning with SO; to improve precipitator 
performance, 2:47237 (CONF-770403—10) 
Detroit Univ., Mich. (USA) 
Solar energy in cold ee 2: 48000 (CONF-760633— 
Deutsche ee fuer Luft 


Forschungs- Laft- und 
e.V., Koeln ren things F.R,) 
Weak disturbances of cunsnsiatieialih discontinuities, 
2:50202 (N—77-10919) 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Oberpfaffenhofen (Germany, F.R.). Inst. fuer Physik der 
Atmosphaere 


Mathematical simulation and empirical determination of the 
aerochemical and thermal atmospheric pollution resulting from 
energy conversion processes, 2:49710 (N—77-10700) 

Results of the aerosol and sulfur dioxide measurements near the 
Neurath Power Plant in November 1974, 2:49711 (N—77-10702) 

Deutsches Elektronen-Synchrotron (DESY), ( 


‘J ’ 
F.R.) 
Resistive theory of bunch a] 2:49497 (BNL—22399) 
Dow Chemical Co., Freeport, Tex. (US. 


Removal of hydrogen sulfide from simulated geothermal brines by 
reaction with oxygen. Final report, October 6, 1975_—February. 
4, 1977, 2:48246 (COO—2797-1) 
Dow Chemical U.S.A., Walnut Creek, Calif. 
Sodium—sulphur battery system. Annual report, May 19, 1975— 
May 19, 1976, 2:48834 ng A 
Drossler Research Corp., San Francisco, Calif. (USA) 
Consumer energy conservation study. Final report, 2:48910 (NP— 
21891) 





DSS ENGINEERS, INC., FORT LAUDERDALE, FLA. 


DSS Engineers, Inc., Fort Lauderdale, Fla. (USA) 

Study and testing of direct contact heat exchangers for geothermal 
brines. Final report, June 1975—July 1976, 2:48204 (ORO— 
4893-1) 

Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 

River Lab. 


Borehole monitoring of radioactive waste trenches, 2:47787 (DP- 
MS—77-17) 

Computerized data treatment technology, 2:47667 (DP-MS—77-9) 

Economic analyses of LWR fuel cycles, 2:47745 (DP—1360) 

Geochemical interpretation of Kings Mountain, North Carolina, 
orientation area, 2:47668 (DP-MS—77-10) 

Neutron activation analysis for uranium and associated elements, 
2:47669 (DP-MS—77-13) 

Risk analysis for the Savannah River Plant fuel separations 
facilities, 2:47746 (DP-MS—77-2) 

Savannah River Laboratory Light Water Reactor Fuel Recycle. 
Quarterly report, January—March 1977, 2:47747 (DPST- 
LWR—77-1-1) 

Savannah River Laboratory monthly report: **Pu fuel form 
processes, 2:47833 (DPST—77-128-4) 

Sulfide oxidation front in the Tuscaloosa aquifer at the Savannah 
River Plant, South Carolina, 2:49804 (DP-MS—76-72) 

Survival and viability of Escherichia coli in a thermally altered 
reservoir, 2:50026 (DP-MS—77-6) 


Eagle-Picher Industries, Inc., Joplin, Mo. (USA). Couples Dept. 

Electric vehicle propulsion batteries: design and cost study for 
nickel/zinc battery manufacture. Task A, 2:48831 (ANL-K—77- 
3542-1) 

Earth Satellite Corp., Washington, D.C. (USA) 

Application of Landsat-2 data to the implementation and 
enforcement of the Pennsylvania Surface Mining Conservation 
and Reclamation Act. Progress report 19 Dec-19 Mar 77, 
2:47366 (E—77-10134) 

Eastlund (Ben) Fusion Systems Co., Rockville, Md. (USA) 

Workshop on synthetic fuels from fusion, 2:50474 (EPRI-ER— 
439-SR) 

Research Service, Washington, D.C. (USA) 

Energy and US agriculture: 1974 data base. Volume I. Part A. US 
series of energy tables. Part B. State series of energy tables, 
2:48865 (PB—264449) 

EG and G Idaho, Inc., Idaho Falls (USA) 

Asbestos—cement pipeline experience at the Raft River 
Geothermal Project, 2:48226 (TREE—1114) 

Experiment data report for Semiscale Mod-1 tests S-05-2A and S- 
05-2B (alternate ECC injection tests), 2:48748 (TREE- 
NUREG—1057) 

HECDOR: a heat exchanger cost and design optimization routine, 
2:48207 (TREE—1112) 

Initial drum retrieval. Interim report, July 1974—September 1976, 
2:47792 (TREE—1079) 

EG and G, Inc., Santa Barbara, Calif. (USA) 

Vapor growth of doped mercuric iodide crystals by the 

temperature oscillation method, 2:49271 (EGG—1183-2358) 
EIC Corp., Newton, Mass. (USA) 

Conference on scale management in geothermal energy 

oa. 2:48230 a 
Electric Power Research Inst., Palo Alto, Calif. (USA) 

Availability of fossil-fired steam power plants, 2:48336 (EPRI- 
FP—422SR) 

Plutonium: facts and inferences. Overview, summary report, 
2:47655 (EPRI-EA—43-SY) 

Power reactor pressure vessel benchmarks: an overview, 2:48379 
(EPRI-NP—380-SR) 

Power system planning and operations: future problems and 
research needs, 2:48295 (EPRI-EL—377-SR) 

Stibine formation and detection in lead acid batteries, 2:48845 
(EPRI-EM—448-SR) 

Energy, Inc., Idaho Falls, Idaho (USA) 

Development of RELAP/SLIP for the semiscale blowdown heat 
transfer test S-02-6 (NRC Standard Problem 6), 2:48716 (EPRI- 
NP—343) 


Energy 
Colo. (USA). Grand Junction Office 


Energy 
(USA). Laramie Energy Research Center 


Energy 
Health and Safety Lab. 


Energy Research and 
(USA). Div. of Magnetic Fusion Energy 
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Energy Research 
Okla. (USA). Bartlesville 


Heavy oil/tar sands, Western Missouri. Sa Ueheene report, March 1, 
1977—May 31, 1977, 2:47629 (COO—2996-1) 
Research and Grand Junction, 


Status of the NURE pro 2:47664 (CONF-760894— 1) 
Research and t Administration, Laramie, Wyo. 


Identification of chemical types in asphalts strongly adsorbed at 
the asphalt-aggregate interface and their relative displacement 
by water, 2:47475 (CONF-770216—1) 

Research and Development New York (USA). 


Appendix to Health and Safety Laboratory environmental 
quarterly report, 2:49743 (HASL—321(App.)) 

Health and Safety Laboratory environmental quarterly, March 1, 
1977—June 1, 1977, 2:49708 (HASL—321) 


Energy Research and Development Administration, Pittsburgh, Pa. 


(USA). Pittsburgh Energy Research 
Solar energy in Pittsburgh: a look at reality and prospects, 2:47892 
(CONF-760522—) 


Energy Research and Development Administration, Washington, D.C. 


(USA) 

Coal demonstration plants. Quarterly report, July—September 
1976, 2:47119 (ERDA—76-96/3) 

Coal gasification. Quarterly report, July—Septebmer 1976, 
2:47118 (ERDA—76-93/3) 

Coal liquefaction. Quarterly report, July—September 1976, 
2:47160 (ERDA—76-95/3) 

Coal power and combustion. Quarterly report, July—September 
1976, 2:47337 (ERDA—76-94/3) 

Conference on materials for coal conversion and utilization, 
2:47057 (CONF-7609102—) 

Development of potential uses for the residue from fluidized bed 
combustion processes. Quarterly technical progress report, 
2:47242 (FE—2549-3) 

Legislative history: ERDA appropriations for Fiscal Year 1976 
contained in P.L. 94-165. Volume I, 2:48957 (TID—27559/1) 

Legislative history: ERDA appropriations for Fiscal Year 1976 
contained in P.L. 94-165. Volume II, 2:48958 (TID—27559/2) 

Legislative history: ERDA appropriations for Fiscal Year 1976 
contained in P.L. 94-165. Volume IV, 2:48960 (TID—27559/4) 

Legislative history: ERDA appropriations for Fiscal Year 1976 
contained in P.L. 94-165. Volume III, 2:48959 (TID—27559/3) 

Proceedings of a conference on mathematical modeling of coal 
conversion processes, 2:47073 (CONF-761104—) 

Public colloquium on mandatory patent licensing, 2:48950 
(CONF-770106—) 

Third US—USSR colloquium on magnetohydrodynamic 
electrical power generation, 2:49023 (CONF-761015—) 

“4 cert eek Aduisnotien, W Washington, D.C. 


Fusion power by magnetic confinement: questions and answers, 
2:50422 (ERDA—77-63) 

Summary of the programs of the Systems and Applications 
Studies Branch, 2:50421 (ERDA—77-28) 


Energy Research and Development Administration, Washington, D.C. 
Demonstration 


(USA). Div. of Reactor Development and 

Analytical chemistry methods for mixed oxide fuel, 2:47738 
(RDT-F—11-1T(5-77)) 

Hydrogen meter for service in liquid sodium, 2:48549 (RDT-C—8- 
6T(Rev.)(5-77)) 

Liquid Metal Fast Breeder Reactor Program: overall plan, 2:48483 
(ERDA—67(Draft)) 

Nickel—molybdenum—chromium alloy bare welding rods and 
electrodes, 2:48539 (RDT-M—1-15T(4-77)) 


Energy Research and Development Administration, Washington, D.C. 


(USA). Div. of Solar Energy 

Federal Wind Energy Program, 2:48271 (ERDA—77-32) 

Key personnel directory for solar demonstration projects, 2:48005 
(ERHQ—0007) 


Solar program assessment: environmental factors. Solar 
agricultural and industrial process heat, 2:48094 (ERDA—77- 
47/2) 

Solar program assessment: environmental factors. Photovoltaics, 
2:47967 (ERDA—177-47/3) 

Survey and analysis of small business and minority business 


enterprise participation in solar energy procurement activity, 
2:47895 (DSE/4033—1) 
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Energy Research Corp., Bethel, Conn. (USA) 
Fuel cell stacks. Interim technical No. 4, March—August 1976, 
2:49058 (AD-A—037586) 
Minerals and Chemicals Corp., Newark, N.J. (USA). 
Industries Div. 
Catalyst development for coal liquefaction. Interim report, 
October—December 1976, 2:47165 (FE—2335-7) 
Environmental Law Inst., Washington, D.C. (USA) 
Evolution of national wildlife law, 2:50549 (NP—22037) 
Environmental Protection Agency, Denver, Colo. (USA) 
Automated precision flame-emission photometric apparatus, 
2:49252 
Double-action turbogenerator, 2:48269 (AD-D—003484) 
Optically pumped collision laser in Hg at 546.1 nm, 2:49371 
Vacuum cleaner for radioactively contaminated particles, 2:47762 


(AD-D—003545) 
vironmental Protection Agency, Las Vegas, Nev. (USA). 
Environmental Monitoring and Support Lab. 

Animal Investigation Program 1973 annual report: Nevada Test 
Site and vicinity, 2:49789 (EMSL-LV—0539-3) 

Animal investigation program 1974 annual report: Nevada Test 
Site and vicinity, 2:49790 (EMSL-LV—0539-10) 

Five-year summary report of an experimental dairy herd 
maintained on the Nevada Test Site 1971—1975, 2:49986 
(EMSL-LV—0539-9) 

Noble gas sampling system, 2:49740 (EMSL-LV—539-7) 

Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January—December 1976, 2:49741 (EMSL-LV—0539-12) 

Radioactivity standards distribution program FY 1977. Interim 
report, 2:47826 (PB—261330) 

Research reports of the Environmental Monitoring and Support 
Laboratory, Las Vegas, January—December, 1976, 2:49745 
(NP—22035) 

vironmental Protection Agency, Research pene. Park, N.C. 

(USA). Office of Air Quality Planning and 

Air quality data - 1975 second quarter ies gt report, 
Apr—Jun 1975, 2:49714 (PB—261077) 

vironmental Protection Agency, Washington, D.C. (USA) 

Air conservation. Volume 10, Number 1(51), 1976, 2:49732 (PB— 
264890-T/SL) 

Air pathway exposure model validation study at the Monticello 
Nuclear Generating Plant, 2:49742 (EPA—520/5-76-015) 

Environmental Protection Agency, Washington, D.C. (USA). Office 
of Radiation 
Radiological survey of Puget Sound Naval Shipyard Bremerton, 

Washington, and environs, 2:49837 (EPA—520/5-77-001) 

Environmental Protection Agency, Washington, D.C. (USA). Office 
of Solid Waste Management 
Anaerobic digestion of solid waste and sewage sludge to methane, 

2:47875 (PB—261091) 

Environmental Agency, Washington, D.C. (USA). Office 
of Water Program Operations 
Introduction to instrumental analysis of water pollutant. Training 

manual, 2:49808 (PB—261318) 

Environmental Research Inst. of Michigan, Ann Arbor (USA). 
Infrared and Optics Div. 

Thermal imagery for evaluation of construction and insulation 
conditions of small buildings. Final report, July 1975—May 
1976, 2:49086 (PB—265484) 

Exxon Research and Engineering Co., Baytown, Tex. (USA) 

Exxon catalytic coal gasification process: predevelopment 
program. Quarterly technical progress report, July 1— 
September 30, 1976, 2:47135 (FE—2369-5) 
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Failure Analysis Associates, Palo Alto, Calif. (USA) 

Influence function method for fracture mechanics and residual 
fatigue life analysis of cracked components under complex stress 
fields. Technical report 2, 2:49327 (EPRI—217-1) 

Faucett (Jack) Associates, Inc., Chevy Chase, Md. (USA) 

Truck fleet experience with fuel economy improvement measures, 
2:48998 (PB—263022) 

Trucking activity and fuel consumption: 1973, 1980, 1985, and 
1990, 2:48999 (PB—263035) 
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Federal Energy Administration, Washington, D.C. (USA) 

Equitable sharing of North Slope crude oil. A study requested by 
Congress in Section 18 of the Alaska Natural Gas 
Transportation Act, 2:47499 (FEA/G—77-137) 

President's April 15, 1977 report to Congress on the pricing of 
Alaska North Slope (ANS) crude oil, 2:47488 (FEA/H—77/ 
141) 

Project Independence Evaluation System (PIES) documentation. 
Volume II. PIES econometric demand model, 2:48933 (PB— 
265822) 

Fenix and Scisson, Inc., Tulsa, Okla. (USA) 

Ringold identification correlation, and sampling program, 2:50106 
(ARH-C—13) 

Fermi National Accelerator Lab., Batavia, Ill. (USA) 

Application of NMR circuit for superconducting magnet using 
signal averaging, 2:49440 (CONF-770313—24) 

Attainment of 500-GeV beam in the Fermilab synchrotron, 
2:49421 (CONF-770313—114) 

Characteristics of inversion operation on Fermilab phase 
controlled pulsed power supplies, 2:49468 (CONF-770313—1 11) 

Coil extension, deformation and compression d excitation in 
superconducting accelerator dipole magnets, 2:49457 (CONF- 
770313—66) 

Control system for the Fermilab Master-Slave servo manipulator, 
2:49453 (CONF-770313—60) 

Development of unified gauge theories: retrospect, 2:50218 
(FERMILAB-Conf—77/17-THY) 

Electronics for damping transverse instabilities for the Fermilab 
booster synchrotron, 2:49469 (CONF-770313—113) 

Energy Doubler refrigeration system, 2:49460 (CONF-770313— 
97) 

Fermilab 500 GeV main accelerator rf cavity 128 MHz mode 
damper, 2:49454 (CONF-770313—61) 

Fermilab Capacitor Tree, 2:49456 (CONF-770313—64) 

Fermilab main accelerator quadrupole transistorized regulators for 
improved tune stability, 2:49442 (CONF-770313—27) 

Fermilab main ring power supply control programs, 2:49458 
(CONF-770313—67) 

Fermilab neutron radiotherapy facility, 2:49416 (CONF-770313— 
69) 

High-speed rf data transmitter for the Fermilab booster beam 
damping system, 2:49464 (CONF-770313—104) 

Increasing the energy of the Fermilab booster, 2:49420 (CONF- 
770313—96) 

Lattice insertions for POPAE, 2:49495 (ANL-HEP-CP—77-21) 

Logic and control module for the Fermilab booster beam damper, 
2:49455 (CONF-770313—63) 

Longitudinal motion of the beam in the Fermilab booster, 2:49434 
(CONF-770313—108) 

Magnetization effects in superconducting dipole magnets, 2:49461 
(CONF-770313—101) 

Mechanical and thermal stresses in superconducting accelerator 
and beam-line magnets, 2:49467 (CONF-770313—109) 

Network aspects of the Fermilab control system, 2:49462 (CONF- 
770313—102) 

Operating experience with the Fermilab 500-GeV accelerator, 
2:49415 (CONF-770313—65) 

Operation of multiple superconducting energy doubler magnets in 
series, 2:49452 (CONF-770313—59) 

Pulsed septum magnet for extraction from the Fermilab booster, 
2:49483 (CONF-770313—68) 

Radiation damage limitations for the Fermilab Energy Doubler/ 
Saver, 2:49441 (CONF-770313—26) 

Search for new particles produced in anti v/sub ,/ nucleon 
interactions in the 15-foot bubble chamber, 2:50206 
(FERMILAB-Conf—76/90-EXP) 

Status of the Fermilab Energy Doubler/Saver project, 2:49465 
(CONF-770313—105) 

Study of pulse stretching in high current power supplies using 
multipulse techniques, 2:49485 (CONF-7703 13—106) 

Superconducting coil manufacturing method for low current dc 
beam line magnets, 2:49466 (CONF-770313—107) 

Suppression of transverse instabilities by fast feedback in the 
Fermilab booster, 2:49463 (CONF-770313—103) 

Theory of longitudinal instability for bunched electron and proton 
beams, 2:49435 (CONF-770313—112) 

Florida State Energy Office, Tallahassee (USA) 

Annual report to the Legislature, 1975—1976, 2:48956 (NP— 

21862) 
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Statistics of the Florida Electric Utility Industry, 1960—1975, 
2:48294 (NP—22007) 

FluiDyne Engineering Corp., Minneapolis, Minn. (USA) 

Support testing and design study evaluation of regenerative air 
heaters. First quarter report, January 1976—March 1976, 
2:49040 (FE—2254-3) 

Fluor Engineers and Constructors, Inc., Los Angeles, Calif. (USA) 

Corrosion/erosion analysis of construction materials at the Cresap 
Pilot Plant, 2:47161 (FE—1517-29) 

Fluor Utah, Inc., San Mateo, Calif. (USA) 

Economic system analysis of coal preconversion technology. 
Quarterly report, October—December 1976, 2:47289 (FE— 
1520-29) 

Foster Associates, Inc., Washington, D.C. (USA) 

Fuel and energy price forecasts. Final report. Volume I. Report, 
2:48871 (EPRI-EA—411(Vol.1)) 

Fuel and energy price forecasts. Final report. Volume II. 
Schedules, 2:48872 (EPRI-EA—411(Vol.2)) 

Foster Wheeler Energy Corp., Livingston, N.J. (USA) 

Steam generator/turbine matching at Public Service Indiana, 
Gibson Station, 2:48316 (CONF-770403—13) 
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Numerically stable reconstruction of a Jacobi matrix from spectral 
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Performance of the LAMPF particle separator, 2:49486 (LA- 
UR—77-545) 

Progress in mechanical design and drafting at LASL using 
interactive graphics, 2:50502 (LA-UR—77-742) 
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R-matrix analysis of the 7Li system, 2:50232 (LA-UR—77-707) 
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Michigan Univ., Ann Arbor (USA). Dept. of Mechanical Engineering 
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Univ., Minneapolis (USA). Dept. of Electrical Engineering 
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Materials Research 
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Coal gasification and liquefaction technology. Volume 2. 1974— 
May 1976 (a bibliography with abstracts), 2:47140 (NTIS/PS— 
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Coal gasification and liquefaction technology. Volume 3. June 
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Financing and taxation for urban control of pollution (a 
bibliography with abstracts). Report for 1964—Apr 77, 2:48890 
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Solar eclipses (a bibliography with abstracts). Report for 1964— 
Feb 77, 2:50154 (NTIS/PS—77/0250) 
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Optimizing crack-growth resistance in engineering alloys, 2:49162 
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Wave making by an underwater explosion, 2:49697 (AD-A— 
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State energy plan for New Mexico: issues and alternatives, 2:48955 
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Trace metals in urban aerosols. Final report, 2:49706 — 
— Zealand Energy Research and Development Committee, 
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lohawk Corp., Syracuse, N.Y. (USA) 

100-MW second generation SO: removal demonstration plant for 
New York State utilities, 2:47236 (CONF-770403—7) 

North Carolina State Univ., Raleigh 

Beam-plasma instabilities and nonlinear electron waves in a 

helical-beam, — mirror 2:50377 
North Dakota State Univ., Fargo say 

Moisture in coal and significance of accurate determination of 
oxygen, 2:47198 (COO—2898-4) 

Oxidation of coal, 2:47200 (COO—2989-3) 

Oxidation of lignin and cellulose, humification and coalification, 
2:47267 (COO—2898-2) 

Oxygen in U.S. Bureau of Mines’s coal ash, U.S. Bureau of 
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coal ash. A simplified approach to the analysis of ash and 
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Chemistry of lignite liquefaction. Quarterly report, October— 
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Stochastic modelling of site wind characteristics. Final report, 
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Heat extraction from hot dry rock masses. Progress report, 1 
Feb—31 Jul 1975, 2:48253 (PB—261706) 
Stochastic modeling of site wind characteristics. Progress report, 
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Nuclear Regulatory Commission, Washington, D.C. (USA) 

Power Reactor Docket Information, 2:48537 (NUREG/PRDI— 
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Power Reactor Docket Information, 2:48538 (NUREG/PRDI— 
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Nuclear Regulatory Commission, Washington, D.C. (USA). Cffice of 

Inspection and Enforcement 

Monthly inspection summary c- 2:48536 Se eEAn Goan 

-— Regulatory Commission, Washington, D.C. (USA). Office of 


peck of the bases for selecting criteria for protection against 
tornado-entrained debris, 2:48727 (NUREG—0121) 
Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Standards Development 
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High-level waste management, 2:47757 (NP—21978) 
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Canal a cost models. Final. report. Volume I. Underground 
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Coal mining cost models. Final report. Volume II. Surface mines, 
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Oak Ridge National Lab., Tenn. (USA) 

1974 conceptual design description of a bedded salt pilot plant in 
southeast New Mexico, 2:47791 (ORNL/TM—S911) 

Analysis of ultrasonic inspection data for Pilgrim 1 Reactor 
Nozzle N-2B, 2:48383 (ORNL/TM—S912) 

Argon permeability of graphite fuel elements for the high- 
temperature gas-cooled reactor, 2:48438 (ORNL/TM—S5816) 

Assessment of the “thermal normalization technique” for 
measurement of neutron cross sections vs energy, 2:50262 
(CONF-770321—6) 

Automatic gas analysis system for continuous monitoring of 
oxygen and carbon dioxide exchange in terrestrial ecosystems, 
2:49934 (ORNL/TM—S5924) 

Automatic neutron PSD transmission from a process computer to 
a timeshare system, 2:48700 (ORNL/TM—5476) 

Citizens’ views about the proposed Hartsville Nuclear Power 
Plant: a survey of residents’ perceptions in August 1975, 2:48676 
(ORNL/TM—5801) 

Coal Technology Program progress report for April 1977, 2:47142 
(ORNL/TM—5932) 

Coal-fired alkali metal power system design study. Technical 
progress report, January 1, 1977—March 31, 1977, 2:48298 
(ORNL/TM—S5885) 

Comparative distribution of plutonium in contaminated 
ecosystems at Oak Ridge, Tennessee and Los Alamos, New 
Mexico, 2:49788 (CONF-770429—2) 

Compatibility studies of potential molten-salt breeder reactor 
materials in molten fluoride salts, 2:49200 (ORNL/TM—5783) 

Computer code for the three-dimensional graphing of multiple 
surfaces: applications to ecology, 2:49750 (EDFB/IBP—77/4) 

Controlled release of carcinogens from beeswax pellets, 2:49876 
(ORNL/MIT—244) 

Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM—5781) 
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Critical evaluation of the nonradiological environmental technical 
specifications. Program description, summary, and 
recommendations. Vol. 1, 2:48675 (ORNL/NUREG/TM— 
69(Vol.1)) 

Design and construction of a resistive energy dump device for 
bipolar superconducting magnet systems, 2:50443 (ORNL/ 
TM—5892) 

Design status of a separated-sector cyclotron booster accelerator 
for the Holifield Heavy Ion Research Facility, 2:49418 (CONF- 
770313—82) 

Development of a stock-progeny model for assessing power plant 
effects on fish populations, 2:49795 (CONF-770501—1) 

Energy awareness, 2:48951 (CONF-770207—) 

Energy Division annual progress report for period ending 
September 30, 1976, 2:48913 (ORNL—5250) 

Fabrication of an improved tube-to-pipe header heat exchanger 
for the Fuel Failure Mockup (FFM) Facility, 2:48495 (ORNL/ 
TM—5733) 

Heavy ion source support gas mixing experiments, 2:49475 
(CONF-770313—12) 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Fourth quarterly report, period ending March 31, 
1977, 2:48365 (ORNL/TM—S917) 

Historic sites reconnaissance of the Oak Ridge Reservation Oak 
Ridge, Tennessee, 2:49792 (ORNL/TM—S811) 

Hydrologic transport of radionuclides from low-level waste burial 
grounds, 2:47784 (CONF-770512—7) 

Ignition parameter Tn tau and the energy multiplication factor k 
for fusioning plasmas, 2:50451 (ORNL/TM—5766) 

Improved estimate of trapped ion mode energy loss from tokamak 
reactors, 2:50373 (ORNL/TM—S5860) 

Improved gas distributor for coating HTGR fuel particles, 2:47736 
(CONF-770611—2) 

Instruments for use of ®Li as a standard, 2:49507 (CONF-770321— 
3) 

Interim report on the creepdown of Zircaloy fuel cladding, 
2:48627 (ORNL/NUREG/TM—103) 

Internal disruptions in tokamaks, 2:50372 (ORNL/TM—5840) 

Investigation of deposition and wear problems with hardfaced 
coatings for high-temperature liquid metal service, 2:49198 
(ORNL/TM—S5740) 

KWIKPLAN: a computer program for projecting the annual 
requirements of nuclear fuel cycle operations, 2:48382 (ORNL/ 
TM—5880) 

Linear compartment model of plutonium dynamics in a deciduous 
forest ecosystem, 2:49787 (CONF-770429—1) 

Local sodium boiling in a partially blocked simulated LMFBR 
subassembly (THORS Bundle 3B), 2:48732 (ORNL/TM—S5862) 

Magnetic field measuring system for remapping the ORIC 
magnetic field, 2:49419 (CONF-770313—88) 

Molten carbonate fuel cell research at ORNL, 2:49055 (ORNL/ 
TM—5886) 

Monte Carlo analysis of the effects of a blanket-shield penetration 
on the performance of a tokamak fusion reactor, 2:50434 
(ORNL/TM—S874) 

Monte Carlo analysis of the effects of penetrations on the 
performance of a tokamak fusion reactor, 2:50433 (CONF- 
7710401—7) 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Laboratory, March 1977, 
2:48730 (ORNL/NUREG/TM— 111) 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Labortory, 2:48731 (ORNL/ 
NUREG/TM—118) 

Multirod burst test program. Quarterly progress report, January— 
March 1977, 2:48728 (ORNL/NUREG/TM—108) 

Need for improved standards in neutron personnel dosimetry, 
2:50009 (CONF-770321—4) 

Neutron yields and dosimetry for Be(d,n) and Li(d,n) neutron 
sources E/sub d/ = 40 MeV, 2:50236 (CONF-770321—7) 

New generation of heavy ion facilities, 2:49417 (CONF-770313— 
79) 

Observations of low charge state impurities in EBT, 2:50340 
(ORNL/TM—S5899) 

ORIC RF system: preparation for HHIRF, 2:49459 (CONF- 
770313—83) 

ORNL neutral gas shielding modcl for pellet-plasma interactions, 
2:50452 (ORNL/TM_5776) 
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Polycyclic aromatic hydrocarbons and the Oak Ridge National 
Laboratory's experimental coal program: minimizing the 
hazards, 2:47356 (CONF-770210—5) 

Preliminary inventory of 7*° “Pu, ®Sr, and *7Cs in waste pond 
No. 2 (3513), 2:47790 (ORNL/TM—5802) 

Preliminary results of the 3-D nonlinear ideal MHD code, 2: 50371 
(ORNL/TM—4784) 

Prestressed concrete reactor vessel thermal cylinder model study, 
2:48437 (ORNL/TM—S613) 

PRP: a discounted cash flow program for calculating the 
production cost (product price) of the product from a process 
plant, 2:48877 (ORNL—5251) 

Role of soil invertebrates in nutrient cycling, 2:49749 (CONF- 
7606144—1) 

Simple neoclassical point model for transport and scaling in EBT, 
2:50423 (ORNL/TM—5490) 

Some aspects of interpreting two-phase flow measurements in 
instrumented piping spool pieces, 2:49381 (NUREG—0280) 
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applications, 2:48497 (ORNL/TM—5772) 
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2:48381 (ORNL/NUREG/TM— 101) 

Temperature distribution in the duct wall of 19-pin simulated 
LMFBR fuel assemblies, 2:48496 (ORNL/TM—5763) 

Thermal conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K, 2:49178 (ORNL/TM—5539) 

Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities, 2:47254 (ORNL/ 
TM—5793) 

University of Utah's continuous coal hydrogenation process, 
2:47071 (ORNL/TM—S5737) 

Waste disposal by shale fracturing at ORNL, 2:47785 (CONF- 
770512—13) 

Zirconium metal-water oxidation kinetics program sponsored by 
the NRC Division of Reactor Safety Research. Quarterly 
progress report, January—March 1977, 2:48729 (ORNL/ 
NUREG/TM—110) 

Oak Ridge Y-12 Plant, Tenn. (USA) 

Biological treatment of concentrated nitrate waste, 2:47768 (Y/ 
DA—6967) 

COBOL optimization and flowcharting, 2:50529 (Y/CSD/INF— 
77/1) 

Ocean Energy, Inc., Blairsville, Pa. (USA) 

The illumination of the Greenwich Collieries longwall. Final 

report, 1 Oct 1974—30 Sep 1975, 2:47292 (PB—261226) 
Office of Naval Research (USA). London Branch Office 

Lattice defects in ionic crystals: report on the Berlin conference 

-— 2:49228 (AD-A—037950) 
f Technology Assessment (U.S. Congress), Washington, D.C. 
pect of information systems capabilities required to support 
U.S. materials policy decisions, 2:48895 (OTA-M—40) 
Ohio State Univ., Columbus (USA) 

Investigation of electric fields of EHV substations, 2:48355 
(CONF-770403—5) 

Ohio State Univ., Columbus (USA). Dept. of Physics 

Common feature of non-linear solvable models, 2:50227 (COO— 
1545-206) 

Oklahoma State Univ., Stillwater (USA). Dept. of Chemistry 

Characterization of coal-derived liquids and other fossil fuel 
related materials employing mass spectrometry. Quarterly 
report, September 30, 1976—December 29, 1976, 2:47201 (FE— 
2537-1) 

State Univ., Stillwater (USA). School of Chemical 


Catalysts for upgrading coal-derived liquids. Quarterly report, 
September 8, 1976—December 9, 1976, 2:47067 (FE—2011-6) 
Oklahoma Univ., Norman (USA). School of Chemical Engineering 
and Materials Science 
Development of working fluid thermodynamic properties 
information for geothermal cycles: Phase I. Semiannual report, 
September 1, 1976—February 28, 1977, 2:48205 (ORO—5249-1) 
Oregon State Univ., Corvallis (USA). Dept. of Oceanography 
Diel activity of two amphipods in the Columbia River estuary, 
2:49846 (RLO—2227-T 12-67) 
— State Univ., Corvallis (USA). Water Resources Research 


Simulating farm irrigation system energy requirements. 
Completion report, 2:49108 (PB—261241) 
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P 


Paducah Gaseous Diffusion Plant, Ky. (USA) 

Operating experience with U.S. gaseous diffusion plants, 2:47729 
(KY-L—891) 

Paris-11 Univ., 91 - Orsay (France). Lab. de Physique Theorique et 

Hautes Energies 

Canonical formulation of QED consistent with operator 
Schwinger terms, 2:50228 (N—77-10840) 

The number of bound states of singular oscillating potentials, 
2:50292 (N—77-10926) 

Parsons (Ralph M.) Co., Pasadena, Calif. (USA) 

Preliminary design services coal conversion demonstration plants. 
Research and development report No. 114. Annual report, 
January—December 1976, 2:47127 (FE—1775-9) 

Patent and Trademark Office, Washington, D.C. (USA) 

Technology assessment and forecast: seventh report, 2:50546 
(NP—21967) 

Pennsylvania State Univ., University Park (USA) 

Effect of air pollution on (Pinus strobus I.) and genetic resistance: 
a literature review. Final report, 2:50048 (PB—265452) 

Relation of coal characteristics to liquefaction behavior. Quarterly 
technical progress report, July—September 1976, 2:47168 (FE— 
2494-1) 

Pennsylvania State Univ., University Park (USA). Dept. of Mineral 

Economics 

Historical trends in coal utilization and supply. Open file report, 
2:47353 (PB—261278) 

Perceptronics, Inc., Woodland Hills, Calif. (USA) 

Development of signal processing algorithms for ultrasonic 
detection of coal seam interfaces. Final report, 2:47291 (N—77- 
10610 

Phillips Teese Co., Homer City, Pa. (USA) 

Gas generator research and development. BI-GAS process. Sixty- 
ninth monthly progress report for the period May 1977, 2:47122 
(FE—1207-31) 

Pittsburgh Univ., Pa. (USA) 

Plutonium decorporation by mixed ligand chelates. Final report, 

June 2, 1976—April 15, 1977, 2:50021 (COO—2969-1) 
Pittsburgh Univ., Pa. (USA). Pittsburgh Atomic Sciences Inst. 

Atomic and molecular processes. Technical progress summary 

report No. 21, 2:50197 (AD-A—033908) 
Potomac Electric Power Co., Washington, D.C. (USA) 
Draft control system design, simulation and test for a high 
implosion potential boiler, 2:48315 (CONF-770403—1) 
PowerComp Associates Ltd., Saskatoon, Saskatchewan (' 
Generating capacity reliability concepts, 2:48363 (NP—21973) 
Power Technologies, Inc., Schenectady, N.Y. (USA) 
Draft control system design, simulation and test for a high 
implosion potential boiler, 2:48315 (CONF-770403—1) 
Princeton Univ., N.J. (USA) 
Transport of injected impurities in the ATC tokamak, 2:50361 
Princeton Uniy., N.J. (USA). Plasma Physics Lab. 

Comparison of single and double null poloidal field divertor 
configurations, 2:50478 (PPPL—1263) 

Cost of tritium bred in a critical fission reactor, 2:50453 (PPPL— 
1344) 

Current-driven instabilities and resultant anomalous effects in 
isothermal, inhomogeneous plasmas, 2:50370 (MATT—1249) 

Effect of density fluctuations of lower hybrid resonance cone 
propagation, 2:50393 (PPPL—1314) 

Effect of magnetic perturbations on divertor scrape-off width, 
2:50479 (PPPL—1343) 

Heavy-impurity recycling at a limiter and power-loss limitation to 
a limiter in tokamak, 2:50435 (PPPL—1243) 

O—H charge exchange in cold, dense, hydrogen plasmas, 2:50348 
a my 

blic Service Co. of Indiana, Inc., Plainfield (USA) 

“ha generator/turbine matching at Public Service Indiana, 

Gibson Station, 2:48316 (CONF-770403—13) 
Puerto Rico Nuclear Center, Mayaguez 

Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
grass (thalassia testudinum) ecosystem, 2:49803 (CEER—2) 

Purdue Univ., Lafayette, Ind. (USA) 

Effects of internal gas pressure and microstructure on the 
mechanisms of hot-pressing and swelling in ceramics. Progress 
report, June 1, 1976—March 31, 1977, 2:49213 (COO—2713-3) 
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Purdue Univ., Lafayette, Ind. (USA). Combustion Lab. 
Gasification in pulverized coal flames. Semi-annual progress 
report, July—December 1976, 2:47130 Pee yo nt 
Purdue Univ., Lafayette, Ind. (USA). School of Chemical 
Phase equilibrium i in coal liquefaction processes. Final 
January 1, 1975—December 31, 1976, 2:47159 (EPRI-AF—466) 


Radian Corp., Austin, Tex. (USA) 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Vol. I. Final report, 2:47243 
(PB—264953) 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Volume II. Appendices. 
Final report, 2:47244 (PB—264954) 

Feasibility of producing elemental sulfur from magnesium sulfite. 
Final report, May 1975—Aug 1976, 2:49123 (PB—262857) 

Levels of trace elements in the ambient air at selected locations in 
the Northern Great Plains. Final report Mar 74-Mar 75, 2:49727 
(PB—265863) 

Corp., Santa Monica, Calif. (USA) 

Residential demand for electricity in Los Angeles: an econometric 

study of disaggregated data, 2:48984 (PB—265637) 
Labs., Princeton, N.J. (USA) 

Epitaxial silicon technology for low-cost solar cells. Final report t, 
1 May 1975—30 Apr 1976, 2:47954 (PB—262396) 

Polytechnic Troy, N.Y. (USA). Gaerttner LINAC 


Precision neutron cross section measurements in support of the 
LMFBR program Gaerttner Linac Laboratory. Progress report, 
January 1, 1976—December 31, 1976, 2:50251 (COO—2479-10) 

Research Triangle Inst., Durham, N.C. (USA) 

Environmental assessment of steelmaking furnace dust disposal 

methods. Final report, March—December 1976, 2:49722 (PB— 


264924) 
Planning Associates, Inc., Cambridge, Mass. (USA) 
LNG decision in California: reliability, cost, safety, and siting. 
Final report, 2:47582 (NP—22004) 
Technology Corp., Cupertino, Calif. (USA) 
Solid waste processing facilities. Technical report 103701, Rev. B, 
2:49120 (NP—21871) 
RE;SPEC, Inc., Rapid City, S.Dak. (USA) 
Description of the thermoelastic/plastic computer program 
TEPCO. Memorandum report RSI-0040, 2:47789 (ORNL/ 


Sub—4269/18) 

—_ Electrical and Engineering Co., Inc., Las Vegas, Nev. 

Emplacement hole drilling Nevada Test Site. Fiscal year 1976- 
76T, 2:49699 (NVO—4i0-43) 

Raft River Geothermal Exploratory Hole No. 2, RRGE-2. 
Completion report, 2:48197 (IDO— 10066) 

Rice Univ., Houston, Tex. (USA) 

Heat transfer in a fluidized contercurrent bed. Interim report, 

November 1976—January 1977, 2:47131 (FE—2231-3) 
TNO, Rijswijk (Netherlands). Medisch 
Biologisch Lab. TNO 


First results of an investigation of the effects of microwave 
radiation with low power density on the behavior of rats, 
2:50101 (N—77-10778) 

Rochester Univ., N.Y. (USA) 

Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion, 
2:47358 (UR—2490-1 106) 

Study of the dissociation reaction n + p yields pw~ + p for 
neutron momenta between 50 GeV/c and 300 GeV/c, 2:50214 
(UR—614) 

Rochester Univ., N.Y. (USA). Dept. of Radiation Biology and 


Regulation of protein synthesis in rat thymic lymphocytes, 2:49877 
(UR—13490/LCP-1) 
International Corp., Anaheim, Calif. (USA). Autonetics 


Div. 

Accelerated/abbreviated test methods, study 4 of task 3 
(encapsulation) of the Low-Cose Silicon Solar Array Project. 
First quarterly progress report, April—June 1976, 2:47944 
(ERDA/JPL/954458—76/1) 
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Accelerated/abbreviated test methods, study 4 of task 3 
(encapsulation) of the low-cost silicon solar array project. 
Fourth quarterly progress report, January—March 1977, 
2:47945 (ERDA/J age ng 

Rockwell International Corp., Anaheim, Calif. (USA). Electronics 

Research Div. 

Chemical vapor deposition growth. Quarterly report No. 3, 
2:47941 (ERDA/JPL/954372—77/1) 

International Corp., Canoga Park, Calif. (USA) 

Development of lithiuzm—metal sulfide batteries for load leveling, 

2:48835 (EPRI—116) 
Rockwell International Corp., Canoga Park, Calif. (USA). 
Rocketdyne Div. 


Partial liquefaction of coal by direct hydrogenation. Annual 
report, August 1975—_July 1976, 2:47162 (FE—2044-1 a 
Rockwell International Corp., Thousand Oaks, Calif. (USA). Science 


Characterization of aerosols in California (ACHEX). Volume III. 
Digest of experimental data. Part I. Final report 25 Oct 71-30 
“ye 74, 2:49726 (PB—265714) 

Rome Air Development Center, Griffiss AFB, N.Y. (USA) 

Laser characteristics of optically pumped gas phase molecular 
bromine, 2:49363 (AD-A—038464) 

Inc., Fullerton, Calif. (USA) 

Investigation of the market potential and optimal positionings for 
household energy-saving investments, 2:48912 (NP—22008) 


Ss 


Sanders Associates, Inc., Nashua, N.H. (USA) 
Fluoride materials for high peak power lasers, 17 May 1976—31 
January 1977, 2:49364 (COO—2921-1) 
Labs., Albuquerque, N.Mex. (USA) 
Aeroelastic analysis of the troposkien-type wind turbine, 2:48280 
(SAND—77-0026) 
Atmospheric propagation constraints on microwave power 
transmission, 2:48353 (SAND—77-0158) 
Behavior of Kevlar 49 fabric/epoxy laminates subjected to pin 
bearing loads, 2:49223 (SAND—77-0347) 
Chemical studies on SYNTHOIL process. Sixth quarterly report, 
December 1, 1976—March 1, 1977, 2:47170 (SAND—77-0720) 
Comparison of magnetic and stress reponse of magnetic intrusion 
line sensor (miles), 2:47813 (SAND—77-0505C) 
Complexities of three dimensional part geometry, 2:50512 
(SAND—77-0739) 
Control system for wind-powered generators, 2:48286 (SAND— 
77-0287) 
Digital spectral analysis and filtering of experimental aerodynamic 
data, 2:50510 (SAND—77-0225) 
Ductility in hot isostatically pressed 250-grade maraging steel, 
2:49145 (SAND—76-8516) 
EASI on the HP-25, HP-65, and HP-67, 2:48745 (SAND—76- 
0597) 
Effect of frequency in electromagnetic interactions with biological 
systems, 2:50102 (SAND—76-5471) 
Electron-beam-fusion progress report, July—September 1976, 
2:50463 (SAND—76-0711) 
Energy storage needs for wind power systems, 2:48285 (SAND— 
76-9058) 
Engineering development status of the Darrieus wind turbine, 
2:48279 (SAND—76-0650) 
Evaluation of various bleaching processes for single exposure and 
multiple exposure holograms, 2:49669 (SAND—77-0252) 
Four exposure holography system, 2:50321 (SAND—77-0209) 
Fundamentals of wetting and bonding between ceramics and 
metals, 2:49214 (LBL—6028) 
Generalized binary computer generated holograms: noise 
processes, 2:50295 (SAND—76-0734) 
Instrumentation system for massive hydraulic fracture mapping, 
2:47577 (SAND—77-0195) 
LMFBR spent-fuel characterization for shipping-cask application, 
2:48498 (SAND—76-0602) 
a ar een enced, E00 AT -SIaNy 
for site selection of a solar total energy large scale 
ap 2:47981 (SAND—77-0248) 
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Multi-parameter characterization of deactivation in a flame- 
sprayed Raney nickel methanation catalyst, 2:47871 (SAND— 
76-0342) 

Natural gas massive hydraulic fracture research and advanced 
technology project. Quarterly report, November 1976—January 
1977, 2:47578 (SAND—77-0475) 

Normal mode responses of linear piezoelectric materials with 
hexagonal symmetry, 2:49236 (SAND—76-9062) 

Pickering safeguards: a preliminary analysis, 2:48473 (SAND—75- 
0439) 

Proposed research on class I components to test a general 
approach to accelerated aging under combined stress 
environments, 2:48746 (SAND—76-0715) 

Pulsed microreactor study of catalyst used in the SYNTHOIL 
process, 2:47169 (SAND—77-0687) 

Reactor Safety Study (WASH-1400) and its implications for 
radiological emergency response planning, 2:48747 (SAND— 
76-5987) 

Route survey for LMFBR spent fuel transportation analysis, 
2:47753 (SAND—76-0313) 

Schematic definition language (SDL), 2:50508 (SAND—75- 
0620A) 

Seven schemes for aerodynamic separation of isotopes, 2:47727 
(SAND—77-0021) 

Software documentation guidelines and procedures, 2:50509 
(SAND—77-0188) 

Solar Total Energy System Test Facility Project. Semiannual 
report, April 1976—September 1976, 2:47980 (SAND—76-0662) 

Stability analysis of the von Neumann—Richtmyer difference 
scheme with rate dependent materials relations. Part 2. 
Subcycling and the Malvern relation, 2:50201 (SAND—77- 
0374) 

Structure for the decomposition of safeguards responsibilities, 
2:47812 (SAND—77-0400C) 

Summary of Sandia Laboratories technical capabilities, 2:50490 
(SAND—77-0651) 

Tensile yield and fracture behavior of beta-III titanium, 2:49163 
(SAND—76-5113) 

Testing the HONDO, TOODY, and THREEDY wavecodes on a 
linearized elastic wave propagation problem, 2:50293 (SAND— 
76-0744) 

Theoretical considerations of magnetic cusps for electron-beam 
fusion systems, 2:50464 (SAND—77-0593) 

Tie-down cable selection and initial tensioning for the Sandia 17- 
meter vertical-axis wind turbine, 2:48278 (SAND—76-0616) 

Transportation Environment Data Bank index, 2:50547 (SAND— 
75-0248C) 

User/programmer guide for UCMD 41: Gerber assistance 
program, 2:50511 (SAND—77-0295) 

User’s manual for program library LOLEH, 2:50513 (SAND—77- 
8019) 

VISRHO: a computer subroutine for esti the viscosity and 
density of complex silicate melts, 2:49273 (SAND—76-0649) 

Labs., Livermore, Calif. (USA) 

Mode II stress intensity factors in edge cracked plates subjected to 
asymmetrical transient thermal stresses, 2:49164 (SAND—76- 
8508) 

Synthesis of UN coatings on uranium, 2:49201 (SAND—75-8008) 

Velocity slip and translational nonequilibrium of ternary gas 
mixtures in free jet expansions, 2:47726 (SAND—76-8731) 

Inc., La Jolla, Calif. (USA) 

In-missile calculations of silicon dose--a comparison with 
experiment. Final report, June 1974—30 August 1975, 2:49606 
(AD-A—038266) 

Applications, Inc., Palo Alto, Calif. (USA) 

Probabilistic safety analysis. Final report, 2:48717 (EPRI-NP— 
424) 

Science Research Council, Chilton (UK). Rutherford Lab. 
FORWODS: a program to forecast future world oil demand from 

Transport and other sectors for various scenarios, 2:47490 
Le OE a 
» Inc., Chatsworth, Calif. (USA) 

Pubciontion test, and delivery of 8 KW of solar power modules. 
Low cost silicon solar array project, large scale production task. 
Final report, 2:47943 (ERDA/JPL/954387—76/1) 

Sharp (George G.), Inc., New York (USA) 

Report on probability of collisions on selected routes. Vol. I. Final 
report, January 1976—October 1976, 2:48734 (PB—261664) 
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Shell Oil Co., Houston, Tex. (USA). Mining Ventures Dept. 
Evaluation of combined in-situ and surface of oil shale 
tract C-B. file report, 2:47635 Oe oe 
SIAM Inst. for and New Canaan, Conn. (USA) 
Use of doubly stochastic 


Simulation 

Silicon thin film crystallization and solar cell fabrication, 2:47953 
(NP—21751) 

Southern Illinois Univ., Carbondale (USA) 

Statement of capabilities and commitments for cooperation in the 
establishment of a U.S. Bureau of Mines research station at 
Carbondale, Illinois, 2:47055 (NP—21990) 

Southwest Research Inst., San Antonio, Tex. (USA) 

Emissions measurement manual for natural gas pi 

compressor engines, 2:47571 (NP—21987) 
Stanford Accelerator Center, Calif. (USA) 

Charm exists: what next, 2:50226 (SLAC-PUB—1829) 

Weak interactions at high energy and the production of new 
— of summer institute on particle physics, 

t 2—13, 1976, 2:50207 (SLAC—198) 
Stanford Research Inst., Menlo Park, 


poisson processes in 
effects due to air pollution, 2:50079 — 
Inc., Bedford, Mass. (USA) 


Dynamic modeling of a Mark II pressure suppression system, 
2:48719 (EPRI-NP—441) 

Evaluation of possible actions to alleviate the natural gas 
in California. Final report. SRI project 4684, 2:47579 (NP— 
21848) 

ICECAP '75—Chatanika radar results. Topical report Feb 75- 
May 76, 2:50165 (AD-A—038259) 

Investigation of ocular effects of chronic exposures of primates to 
microwave radiation at 2.45 ghz. Phase I. Final technical 
29 September 1974—30 Jun 1975, 2:50096 (AD-A—037829) 

Niosh analytical methods for Set G, 2:49723 (PB—265026) 

Niosh analytical methods for set M, 2:49724 (PB—265029) 

Preliminary investigation of the autoadhesion of pulverized SRC. 

Final report, 2:47188 (EPRI-AF—431) 
Stanford Univ., Calif. (USA) 

Experiment in wire routing. Technical note No. 98, 2:49388 (SU— 
326-P.39-14) 

Interpretive interface: resources and program representation in 
computer organization, 2:50516 (SU—326-P.39-21) 

Numerical analysis progress report, August 16, 1975—July 1, 
1976, 2:50514 Y(SU_-326-P30-47) 

Proceedings of the workshop on modeling the interrelationships 
between the energy sector and the economy held 
January 29—30, 1976 in Washington, DC, 2:48873 (EPRI-SR— 
45) 

Stanford-EPRI workshop for considering a forum for the analysis 
of energy options through the use of models, 2:48923 (EPRI- 
EA—414-SR) 

Stanford Univ., Calif. (USA). Center for Materials Research 

Long-range materials research. Annual technical report (final), 1 
January—31 December 1976, 2:49141 (AD-A—037399) 

Stanford Univ., Calif. (USA). Dept. of Genetics 

Mutation rates and mutational loads in man. Annual 

report of scientific activity, 2:49925 Letng hee ee 
Stanford Univ., Calif. (USA). Dept. of Materials Science and 
Engineering 


Effects of gaseous environments in gas-cooled reactors and solar 
thermal heat exchangers on the creep and creep-rupture 
properties of heat-resisting metals and alloys. Final report, 
2:49194 (EPRI-ER—415) 

Subgrain refinement strengthening. Ninth quarterly progress 

report, October 1, 1976—December 31, 1976, 2:49169 (SU 
326P38X9) 

Subgrain refinement strengthening. Seventh quarterly progress 
report, April 1, 1976—June 30, 1976, 2:49152 (SU—326P38X7) 

Stanford Univ., Calif. (USA). Herrin Labs. 

Repair of DNA in vivo. Annual progress report, May 9, 

1975—May 10, 1976, 2:50000 ane ag a Sa 
Stanford Univ., Calif. (USA). Radio Astronomy Inst. 

Fine structure on the Sun at 2.8 cm. Final scientific report 1 Sep 

73—30 76, 2:50151 (AD-A—037739) 
State Univ. of New York, Buffalo (USA) 
Problems of the carless. Final report, 2:48870 (DOT-TST—76- 


101) 
State Univ. of New York, Stony Brook (USA). Dept. of Biological 
Sciences 


Experiments with short laser pulses related to wavelength 
conversion of laser radiation, 2:49367 (N—77-10521) 





STATE UNIV. OF NEW YORK, SYRACUSE (USA). 


State Univ. of New York, Syracuse (USA). Coll. of Environmental 

Science and Forestry 

Nuclear Energy Center: upper St. Lawrence region. Part I. Siting. 
Part II. Fort Drum surrogate site, description and impact 
assessment. Part III. Dispersed sites impact assessment and 
comparison with the NEC, 2:48674 (ANL/ES—57) 

Stoller Corp., New York (USA) 

Uranium data. Final report, 2:47656 (EPRI-EA—400) 

Uranium exploration activities in the United States. Final report, 
2:47670 (EPRI-EA—401) 

Strasbourg-1 Univ., 67 (France) 

Synthesis of the mineralogic and petrographic studies of the ore 
minerals from Oklo, their gangues and the surrounding rocks, 
2:47657 (ORNL-tr—4337) 

Canada Ltd., Edmonton, 


Alberta 
Regional hydrogeological study McMurray oil sands area, 
Alberta, 2:47631 (NP—22031) 
System Development Corp., Huntsville, Ala. (USA) 
Solution of the fundamental problem of quantum mechanics, 
2:50299 (AD-A—034237) 
Systems Control, Inc., Palo Alto, Calif. (USA) 


Critical analysis of European load ent practices. Final 


report for period January—July 1976, 2:48976 (CONS/1168—1) 
Science and Software, La Jolla, Calif. (USA) 


Computer modeling of coal tion reactors. Annual progress 
report, June 1975—June 1976, 2:47126 (FE—1770-15) 


T 


TechMatics Corp., Falls Church, Va. (USA) 

Survey and analysis of small business and minority business 
enterprise participation in solar energy procurement activity, 
2:47895 (DSE/4033—1) 

Technische Univ. Darmstadt (Germany, F.R.) 

Annual report of the Working Group on Fuel Rod and Fuel 
Element Mechanics in the Institute for Reactor Technology of 
= Technical University, Darmstadt, 2:48519 (EURFNR— 


347) 
Teledyos Geotech, Alexandria, Va. (USA). Seismic Data Lab. 

Study of selected events in the Tien Shan region in a seismic 
discrimination context. Technical report, 2:49702 (AD-A— 
038293) 

Geotech, Garland, Tex. (USA) 

Semiannual report, project t/4703 special data collection systems. 

Technical report, July—December 1976, 2:49700 (AD-A— 


038279) 
Research Co., Waltham, Mass. (USA) 

Comparison of finite element and influence function methods for 
three-dimensional elastic analysis of boiling water reactor 
feedwater nozzle cracks. Phase report, 2:48384 (PB—260553) 

Comparison of finite element and influence function methods for 
three-dimensional elastic analysis of boiling water reactor 
feedwater nozzle cracks. Phase report, 2:48384 (PB—260553) 

Tennessee Univ., Knoxville (USA). Dept. of Chemistry 

Coal liquefaction by alkylation. Final report, 2:47158 (EPRI-AF— 
423) 

In situ conversion of coal. Progress report, June 1, 1976—March 
31, 1977, 2:47070 (COO—0066-1) 

Tennessee Univ., Knoxville (USA). Water Resources Research Center 

Thermal effects on biodegradation of pollutants in water. 
Research report, 2:49841 A a eg | 

Tennessee Univ., A). Space Inst. 

Investigations into the ees of thermal cycling 
metal matrix composites. Technical report, 1 July 1975—30 ee 
1976, 2:49221 ae 

Texas Agricultural and Mechanical Univ., College Station (USA) 

Models of radiation damage for assessing controlled 
thermonuclear reactor design limitations with refractory metal 
first walls, 2:50487 

Texas Instruments, Inc., Dallas (USA) 

Aerial gamma-ray and magnetic survey of the Red River area, 
Block C, Texas and Oklahoma. Final report. Volume 2, 2:50107 
(GJBX—17(77)) 

VELA network evaluation and automatic p research. 

Quarterly report No. 1, 1 October—31 December 1976, 2:49701 
(AD-A—038290) 
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Texas Univ., Austin (USA) 
Chemical-physical model of plasma formation in the Texas 
Turbulent Torus, 2:50353 
Microinstability theory of the two-energy component fusion 
plasma system, 2:50378 
Theoretical investigation of toroidal fast wave modes at twice the 
ion aggre uency, 2:50401 
Texas Univ., Austin (USA). Electronics Research Center 
The measurement ae threshold temperatures in the ocular fundus 
for laser-induced visible lesions. Interim report, 2:50092 (AD- 
A—035057) 
Texas Univ., Austin (USA). Texas Inst. for Computational Mechanics 
Mixed-hybrid finite element approximations of second-order 
elliptic boundary-value problems. II. Weak-hybrid methods, 
2:50507 (ORO—3443-66) 
Electron Corp., Waltham, Mass. (USA) 
Advanced Thermionic Technology Program progress report No. 
22, 2:49053 (COO—3056-23) 
Characteristics of tungsten oxide collectors as a function of 
activation, 2:49054 (COO—3056-24(Draft)) 
Toronto Univ., Ontario (Canada) 
Thermodynamic and HALL currents in mpd 
accelerators, 2:49323 (N—77-10913) 
Toxicology Information Response Center, Oak Ridge, Tenn. (USA) 
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Thermodynamic — ies and HALL currents in mpd 


accelerators, 2:493 -77-10913 
ACCELERATORS/RENG LING 


EQUIPMENT 
Solution for remote handling in accelerator installations, 2:49471 
(LA-UR-77-582) 
ACCELERATORS/SUPERCONDUCTING MAGNETS 
Mechanical and thermal stresses in suj ae accelerator 
and beam-line magnets, 2:49467 (CONF-7703 13-109) 
ACCELERATORS/USES 
Accelerator-breeder, an a of high-en accelerators to 
solving our energy P ems, 2:49411 (BNL-22520) 
ACCELEROMETERS/CALIBRATION 
Shock calibration of accelerometers using Hopkinson’s bar, 
2:49670 (UCRL-13725) 
ACCIDENTS 
See also RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
ACCIDENTS/HAZARDS 
Risk assessment in the absence of complete data, 2:48733 (PB- 
261573) 
ACETABULARIA/PROTEINS 
ee ea from Acetabularia mediterranea, 2:49866 
(BNL-50530) 


ACID ELECTROLYTE FUEL CELLS/CATALYSTS 
Adsorption and electro-oxidation of some compounds on 
carbide: their effect on hydrogen electro-oxidation, 2:4! 
ACID ELECTROLYTE L_ CELLS/ELECTROCHEMISTRY 
Adsorption and electro-oxidation of some compounds on —= 
carbide: their effect on hydrogen electro-oxidation, 2:4 
ACID ELECTROLYTE LL CELLS/FABRICATION 
Fuel cell stacks. Interim technical No. 4, March-August 1976, 
2:49058 (AD-A-037586) 
ACID ELECTROLYTE FUEL CELLS/TESTING 
Fuel cell stacks. Interim technical No. 4, March-August 1976, 
2:49058 (AD-A-037586) 
ACID MINE DRAINAGE/BIBLIOGRAPHIES 
Coal and the environment abstract series. Mine 
bibliography 1910-1976, 2:47255 (PB-265041) 
ACID MINE DRAINAGE/BIOLOGICAL 
Aquatic insect deversity and biomass in a stream marginally 
lluted by acid strip mine drainage, 2:50056 
Effects of acid mine wastes on aquatic ecosystems, 2:50043 
ACID MINE DRAINAGE/WA POLLUTION 
Coal and the environment abstract series. Mine 
Lo an! 1910-1976, 2:47255 (PB-265041) 
ACID IOLOGICAL 


Acid a and reproductive success of Ambystoma 
salamanders, 2:50076 
Macrophyte succession in Swedish lakes caused by deposition of 
airborne acid substances, 2:49739 
ACID RAIN/ENVIRONMENTAL EFFECTS 
Acid precipitation and forest soils, 2:49768 
Acid precipitation effects on soil pH and base saturation of 
exc! sites, 2:49771 
Acidity of precipitation as influenced by the filtering of 
atmospheric sulfur and nitrogen a its role in the 
element balance and effect on soil, 2:49772 





ACIDITY 


Changes in chemical in soils caused by acid 
precipitation, ra) 


ee aie ae bans 
temperature zone, 2 
Seasonal patterns in acidity of precipitation and their implications 
for forest stream ecosystems, 2:49835 
ACIDITY 
See PH VALUE 
ACIDS (INORGANIC) 
See INORGANIC ACIDS 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACTIVATED CARBON/PRODUCTION 
Production of adsorbents from coals (56 refs.), 2:47191 
ACTIVATED CARBON/SORPTIVE PROPERTIES 
Dynamics of adsorption of the ethanol-benzene vapor mixture in a 
fluidized bed of active carbon (4 refs), 2:47223 
ACTIVATED SLUDGE PROCESS/PILOT PLANTS 
Biological removal of carbon and nitrogen compounds from coke 
lant wastes (65 references), 2:47239 (EPA-R-2-73-167) 
A ATION DETECTORS/RESEARCH PROGRAMS 
— summary for the years 1973-1976, 2:49570 (COO-1105- 


ADENOCARCINOMAS 
See CARCINOMAS 


ADIABATIC TOROIDAL COMPRESSORS 
See ATC DEVICES 
ADRENAL GLANDS/NEOPLASMS 
— prea case report and review of literature, 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
AEDES 
See MOSQUITOES 
AEROSOLS/AGGLOMERATION 
Acoustic and turbulent agglomeration of sodium aerosols. 
Quarterly report, January 1, 1977-March 31, 1977, 2:48715 
(COO-2801-6) 


AEROSOLS/HEALTH HAZARDS 
Prediction of health effects of pollution aerosols, 2:49735 
AEROSOLS/MONITORING 
Results of the aerosol and sulfur dioxide measurements near the 
Neurath Power Plant in November 1974, 2:49711 (N-77-1 10702) 
a 
aerosol researc lopment, | 1975. Final report 
(28 refs), 2:47290 (LA-6422) 
Fluid flow and aerosol im; 
AFTER-HEAT/NOMOG: 
eee eaten fark Goeny heant predeation, 
AFTER-HEAT REMOVAL/MATHEMATICAL ~~ 


Advanced safety analysis. Ninth foe EERO) 
November 1976 (LMFBR), 2:48720 = - 140389) 
ny mney 'VAL/SIMULATI 


in inertial impactors, 2:49329 


AGGLOMERATING ASH 


Coal gasification. Quarterly report, tapas | 1976, 2:47118 
(ERDA-76-93/3) 
AGGLOMERATING ASH PR 


OCESS/PILOT PLANTS 
Coal Quarterly July. 1976, 2:47118 
ERDA 7695/3 matte ca 
AGGLOMERATING ASH PROCESS/PROCESS 
DEVELOPMENT UNITS 


Agglomerating burner gasification 
ee nee 


Development Unit. 
hr ala os October-December 1976 (Start up), 2:47123 
AGR TYPE REA 


RS 
See also yore pnt REACTOR 


HUNTERSTON-B REACTOR 
Fission reactors, 2:48393 
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Se REACTORS/EQUIPMENT PROTECTION 
Commercial advanced gas cooled reactor protection system, 


2: 
AGR TYPE REACTORS/MODERATORS 
Solving moderator corrosion fame in AGR’s, 2:48471 
AGR REACTORS, VESSELS 
en gy eee for the design of insulation for nuclear 


reactors, 2: 
AGR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
a advanced gas cooled reactor protection system, 


AGRICULTURE 
See also SOIL CHEMISTRY 
AGRICULTURE/ENERGY CONSUMPTION 
Energy and US agriculture: 1974 data base. Volume I. Part A. US 
series of energy tables. Part B. State series of energy tables, 
2:48865 (PB- 9) 
Energy use in agriculture, 2:49101 
Survey report: study of information/educational discussions with 
private industries and public institutions on the direct-heat 
utilization of geothermal energy, 2:48254 (LBL-5988) 
AGRICUL DEMAND 
— energy requirements and land use patterns in Illinois, 


AGRICULTURE/FUEL CONSUMPTIO 
Energy and US agriculture: 1974 data i. Volume I. Part A. US 
series of ener — State series of energy tables, 
2:48865 (PB-20444 


Tillage and ener, i laa and soybean tillage 
aon 2:4 or NF 2010) 


AGRICUL GATION 
ro farm irrigation s 


ET rt, port, 2: 491 
AGRICL ULTURE/ PROCESS 


Solar program assessment: lll factors. So 
cultural and industrial process heat, 2:48094 CERDA-17-47/ 


2 
AGRICULTURE/WATER REQUIREMENTS 
The effects on agriculture in Utah of water transfers to oil shale 


devel tt, 2:47654 (PB-262012 
AI AQ’ US CARBONATE PR' /DEMONSTRATION 
PLANTS 
100-MW second generation SO, removal demonstration plant for 
New York State utilities, 2:47236 (CONF-770403-7) 


See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/CHEMICAL REACTIONS 
Analysis of the results of the modeling of the interaction of 
petroleum coke with air and combustion gases, 2:47481 
AIR/CONTAMINATION 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
iy ow preter pn IG 
Coal aerosol research and development, 1972-1975. Final report 
(28 refs), 2:47290 (LA-6422 
AIR/RADIATION MONITORING 
Environmental surveillance at Los Alamos during 1976, 2:49744 
oe 
aerosol - h and devel 1972-1975. Final report 
researc! lopment, : 
(28 refs), 2:47290 -6422) 
AIR CONDITIO) 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/FABRICATION 
be pamy air conditioning by deep cooling the air (8 refs.), 
AIR CONDITIONERS/OPERATION 
“ Ay air conditioning by deep cooling the air (8 refs.), 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR tne tent pba se ws  d sie 
i — i tion system effects, 2:48290 
— -SR) 


AIR 
feet tk Ae Baarans 
AIR HEATERS/DESI 
oo eee 
ny an arene, 
oe ay Se 1916 Mae 1976, 2:49040 
an : 
FE-205¢-) q report, January 
ane 


and design study evaluation of regenerative 
» Fe quester tepens, anuary 1976-March 1976, 2:49040 


seb aes) os 
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AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
AIR POLLUTION/BIOLOGICAL EFFECTS 
Evaluation of CHESS: New York asthma data 1970-71. Final 
— Volume I. Findings and supporting tables (Negative 
tion of air pollution levels to incidence of asthma attacks in 
residents of New York City), 2:49707 (EPRI-EA-450(Vol.1)) 
Macrophyte succession in Swedish lakes caused by deposition of 
airborne acid substances, 2:49739 
Nitrogen as health hazard, 2:50074 
Oxides of nitrogen in the atmosphere: origin, fate, and public 
health implications, 2:50089 
Thermally stratified acid water in late winter: a key factor 
inducing self-accelerating processes which increase 
acidification, 2:49738 
AIR POLLUTION/CHEMICAL ANALYSIS 
Determination of acidic and basic species in particulates 
thermometric titration calorimetry, 2:49244 (CO0-2988-2) 
Determination of reducing agents and sulfate in airborne 
iculates by thermometric titration calorimetry, 2:49705 
{COO-2988-3 3) 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Atmospheric olluti of pollutants to the up x Great Lakes, 2:49823 
Effect of air pollution on (Pinus strobus Soul genetic resistance: 
a literature review. Final report, 2:50048 (PB-265452) 
Essential life factor and a " ‘ces hazard, 2:49736 
AIR POLLUTION/FORECAS 
Mathematical simulation and awe determination of the 
—— and thermal atmospheric pollution resulting from 
rgy conversion processes, 2:49710 (N-77-10700) 
AIR PO LUTION, TH 
Trace metals in urban aerosols. Final report (New York City), 
2:49706 (EPRI-117) 
Use of doubly stochastic poisson processes in estimating health 
effects due to air pollution (Effects of air pollution on incidence 
of acute respiratory diseases in New York City area), 2:50079 
(COO-2874-8) 
AIR POLLUTION/INFORMATION SYSTEMS 
Foreign air pollution research in fine iculates. Final report, 
Mar 1975- Apa! 1976, 2:49720 (PB-262856) 
AIR POLLUTION/MATHEMATICAL MODELS 
Effects on ones, 4970 diffusion of meterological processes in 
coastal zones, 2:49704 este ema 


Theoretical analysis of air nn uality: impacts on the Lake Powell 
ion, 2: 49716 (P (PB-261677) 
AIR POLLUTION/MONITORING 
Air quality data - 1975 second quarter statistics. Final report, Apr- 
hee 1975, 2:49714 (PB-26107 
Atmospheric impact of ma: male sources and consumers of ere 


Progress rt, 1 Oct 1974-31 Aug 1975, 2:49718 (PB-262 

Characterization of aerosols in California (ACHEX). Volume III. 
Digest of ——— data. Part I. Final report 25 Oct 71-30 
Sep 74, 2:49726 (PB-265714) 

Levels of trace elements in the ambient air at selected locations in 
the Northern Great Plains. Final report Mar 74-Mar 75, 2:49727 
(PB-265863) 

Midwest interstate sulfur transformation and transport project: 
aerial measurements of urban and power plant plumes, summer 
1974. Final report, Jul 1974-Jun 1976, 2:49717 (PB-262202) 

AIR POLLUTION/POLYCYCLIC AROMATIC 
HYDROCARBONS 
Pcb emissions from stationary sources: a theoretical study. Final 
rt, 2:49719 (PB-262850) 
AIR POLLUTION ABATEMENT/FINANCING 

Financing and taxation for urban control of pollution (a 

ONT Ps T7702 with ees. Report for 1964-Apr 77, 2:48890 


AS POLLUTION. ABATEMENT. me pe 
inancing and taxation for urban control of cee ution (a 
“tiliog hy with abstracts). Report for 1964-Apr 77, 2:48890 
IS/PS-77/0240) 
AIR COLLUTION CONTROL/POLLUTION CONTROL 
EQUIPMENT 
Air conservation. Volume 10, Number 1(51), 1976, 2:49732 (PB- 
264890-T/SL) 
AIR QUALITY/STATISTICS 
Air quality data - 1975 second quarter statistics. Final report, Apr- 
Jun 1975, 2:49714 (PB-26107 
AIR SAMPLERS 
See also CASCADE IMPACTORS 
AIR SAMPLERS/AUTOMATION 
Automatic gas analysis system for continuous monitoring of 
oxygen and carbon dioxide exchange in terrestrial ecosystems 
easurement of CO: production and O2 consumption by small 
terrestrial vertebrates in natural habitat), 2:49934 (ORNL/TM- 


Exploratory study to determine the integrated technological air 
transportation system ground requirements of liquid-hydrogen- 


ALCOHOLS 


fueled subsonic, long-haul civil air transports. Final report, 
Li chess supsimeanits thet. Will Sep 1975-Feb 1976, 
uirements y. report, 

ayia 

“Taaantena the integrated technological air 
xploratory study to determine in 
transportation system ground requirements of ae a 
fueled subsonic, | “haul civil air transports. Final report, 
2:47859 (N-77-1003) 

AIRCRAFT/NI IMIUM BATTERIES 

Nickel/cadmium aircraft batteries: single sensor — = aaa 

a note, 2:48844 (AD-A-037722) 
‘CRAFT 


See AVIATION FUELS 
DOSEMETERS 


See RADIATION MONITORS 
Co: . f + and - of - ic i 
mparison of magnetic and stress reponse of magnetic intrusion 
line — , 2:47813 (SAND-77-0505C) 


ITS 
Characterization of Alaska’s coals (2 refs), 2:47197 
Coal exploration and development on native lands, 2:47276 
Coal investigations in western Arctic Alaska (4 refs), 2:47272 
Coal resources of Alaska (5 refs), 2:47261 
Ex; — and development of the Beluga coal field (11 refs), 
= - coal resources of the Bering River field (1 ref), 
State-owned land and the coal resources of Alaska, 2:47274 
ALASKA/COAL INDUSTRY 
Changing economics of Alaskan coals, 2:4735 
Economic impact of developing Alaskan a (13 refs), 2:47354 
Focus on Alaska’s coal 1975, 2:47056 
Role of the Alaska Division of Geological and Geophysical 
Surveys, 2:47363 
ALASKA/COAL MINING 
Alaskan coal-mining laws and regulations, 2:47368 
Development of Alaskan coals: a challenge, 2:47299 
Environmental considerations in coal mining, 2:47256 
— and development of the Beluga coal field (11 refs), 


Mining constraints and operations at Usibelli coal mine, 2:47297 
2a) quality impacts of Alaskan coal mining (7 -_. 
4 
a of o it mines (13 refs), 2:47298 
ALASKA/COAL RESERVES 


Coogutmatin of Alaska’s coals (2 refs), 2:47197 
Coal resources of northern Alaska may be nation’s largest, 2:47277 
ALASKA/ECONOMIC DEVELO! 
The Alaska railroad’s future it market. Volume I. Final 
rt, 1 Jul 1974-30 Apr 1976, 2:48878 (PB-262461) 
ALAS GEOLOGIC UCTURES 
Geologic framework of the Alaskan continental terrace in the 
Chukchi and Beaufort seas, 2:50120 
ALASKA/IN-SITU GASIFICATION 
Gasification prospects and application in Cook Inlet, Alaska (4 
refs), 2:47146 
ALASKA/RAIL TRANSPORT 
The Alaska railroad’s future freight market. Volume I. Final 
rt, 1 Jul ACE MINING. 2:48878 (PB-262461) 
ALAS SURFACE iG 


Federal surface mining regulations, 2:47367 


Slo —t aene ° it mines (13 refs), 2: a 
ALASKA IPELINE/ENVIRO ‘AL EFFECTS 


Icings a the trans-Alaska pipeline route, 2:47503 
Nien of the first international reindeer and caribou 
posium, 2:49848 
ALA KA C OIL PIPELINE/MAPS 
Icings along the bmp es route, 2:47503 
ALB 'UTRON DOS /CALIBRATION 
Energy dependence measurements of remmeters albedo 
neutron dosimeters at neutron —— of thermal and between 
2 keV and 5.67 MeV, 2:49572 (UCRL-78307) 
ALBEDO-NEUTRON DOSEMETERS/ENERGY 
DEPENDENCE 
Energy dependence measurements of remmeters and albedo 
neutron dosimeters at neutron ——— ies of thermal and between 
2 keV and 5.67 MeV, 2:49572 (UCRL-78307) 
ALBERTA/COAL DEPOSITS 
a us coal resources of the Alberta plains (23 refs.), 
2:47. 
Geological procedures for a page evaluation of the 
penny coal deposit at Coal Valley, Alberta (5 references), 
ALBERTA/COAL RESERVES 
= — us coal resources of the Alberta plains (23 refs.), 
ALCOHOLS 
See also ETHANOL 





ALCOHOLS/CHROMATOGRAPHY 


GLYCEROL 
GLYCOLS 
METHANOL 
PROPANOLS 
ALCOHOLS/CHROMATOGRAPHY 
Or, "peed of the combustible shale of the Kashpir deposit, 
4 
ALD 


EHYDES 
See also FORMALDEHYDE 
ALDEHYDES/BIOCHEMICAL REACTION KINETICS 
Reactions of 5S RNA in 770S ribosomes with kethoxal, 2:49882 
ALDEHYDES/STEREOCHEMISTRY 
Stereochemistry of the a-hydroxycarboxylic acids and related 
systems, 2:49293 
AE 
See also ACETABULARIA 
DIATOMS 
PHYTOPLANKTON 
ALGAE/AQUACULTURE 
a production of fish and plants in recirculating water, 
ALGAE/BIOCHEMISTRY 
Peridinin-chlorophyll a-proteins of dinoflagellate algae, 2:49867 
(BNL-50530) 
ALGAE/CHLOROPHYLL 
Peridinin-chlorophy]l a-proteins of dinoflagellate algae, 2:49867 
(BNL-50530 
ALGAE/CONTAMINATION 
Heavy metal tolerance and metal accumulation by planktonic 
algae (Scenedesmus), 2:50052 
ALGAE/DISTRIBUTION 
Wisconsin desmids. III. Desmid community composition and 
distribution in relation to lake type and water chemistry, 2:49965 
ALGAE/INJURIES 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
ALGAE/POPULATION DYNAMICS 
Wisconsin desmids. III. Desmid community composition and 
distribution in — to lake type and water chemistry, 2:49965 
ALGAE/PROTEINS 
Poridinin chiovophyll a-proteins of dinoflagellate algae, 2:49867 
(BNL-50530) 
RITHMS 


Algorithms of Euclid and Jacobi, 2:50530 
Levenberg-Marquardt ya orithm: implementation and theory, 
2:50496 (CONF-77063 
Numerically stable + of a Jacobi matrix from spectral 
data, 2:50515 (SU-326-P30-51) 
ALGORITHMS/PROGRAMMING 
Mathematicl software: why the fuss, 2:50497 (CONF-7606140-1) 
Mathematical software production, 2:50494 (CONF-770340-1) 
ALKALINE 


EARTH ALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
MAGNESIUM 
STRONTIUM 
ALKALINE EARTH METALS/ABSORPTION 
SPECTROSCOPY 
Spectrophotometric microdetermination of alkaline earth and 
lanthanide elements with hydroxy ~ blue and 
ethylenediaminetetaacetic acid, 2:49257 
ALKALINE EARTH METALS/SOIL CHEMISTRY 
Adsorption of alkaline earth, transition, and heavy metal cations 
by hydrous oxide gels of iron and aluminum, 2:49756 


See also BUTANE 


ALKANES/BIOLOGICAL ACCUMULATION 

— to a petroleum paraffins and organic sulfur 
ALKAN YPHOTOLYSIS 

Mercury prone, production of free radicals in organic 
ALKANES/SEPARATION PROCESSES 

—— to chemical class analyses of fossil derived materials, 
ALKANES/VISCOSITY 

ey for the calculation of the viscosity coefficient of liquid 

rocarbons of the methane series, 2:47862 
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See also CYCLOALKENES 
ETHYLENE 
PROPYLENE 
ALKENES/CHEMICAL ANALYSIS 
Characterization of Wyoming black trona brine, 2:47649 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS/BIOLOGICAL EFFECTS 
Chemosterilant (apholate)-induced ultrastructural changes during 
oogenesis in Aedes aegypti, 2:49907 
Effect of crosslinking on mitochondrial structure and function 
(Eth — lacetimidate, nentialbetpdaaliiats dimethylsuberimidate), 


ALKYLATION/MEETINGS 


One hundred and seventy-third national m of the American 


eeting 
Chemical Society. Preprints. Volume 22, No. 2, 2:49292 
CEPA/MITOTIC INDEX 


— ~ observe mitotic rhythmicity in Allium meristems, 
4 
ALLOYS/COMBUSTION PROPERTIES 

Structural materials evaluation for oxygen centrifugal 

compressors, 2:47097 (CONF-7609102-) 
ALLOYS/CORROSION 

Data record on high temperature oxidation and corrosion, 2:49187 
(CONF-7609102-) 

Fireside corrosion task II: investigation of gas turbine materials for 
use in the exhaust gas of a pressurized fluidized bed and coal 
combustor (PFBCC), 2:49190 (CONF-7609102-) 

ALLOYS/CRACKS 
timizing crack-growth resistance in engineering alloys, 2:49162 
(NRL-Report-8110) 
ALLOYS/MAGNETISM 
Magnetism: selected aie (Book), 2:49182 
ALLOYS/RESEARCH PROGRAMS 

Materials sciences research. Annual technical report, 1 Jul 1974-30 

Jun 1975 (Materials Research Lab., Univ. of Illinois at Urbana- 


Champaign), 2:49139 (AD-A-034004) 
ALLOYS/WEAR RESISTANCE 


Sool of wear-resistant valve materials, 2:47156 (CONF- 
102- 
ALLOY-TZM/MECHANICAL PROPERTIES 
Assessment of titanium for use in the 1st wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
ALLOY-TZM/PHYSICAL PROPERTIES 
Assessment of titanium for use in the 1st wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
ALPHA B ne wy ae RADIATION 
Comparison of the light flash py observed in space and in 
laboratory experiments, 2: ‘7 (BNL-22841) 
ALPHA D) ON/CRYSTAL COUNTERS 
Usage of diamond detectors as immersed << _aaaaae 2:49539 
ALPHA REACTIONS/ELASTIC SCA G 
= eet od phenomenological optical-model parameters, 1954- 
ALPHA SOURCES/SCINTILLATION COUNTING 
Comments on the note: ‘Liquid scintillation a particle assay with 
energy and pulse shape discrimination’, by P. Cross and G.W. 
MeBeth, 2:49511 
ALPHA SPECTROMETERS/HIGH-PURITY GE DETECTORS 
High- Sone many a particle spectroscopy with high-purity 
detectors in the intermediate ener, —- "49516 
AL M/CHARGED-PARTICLE TRANS 
Calculations of mean free paths and stop eeamieaiinee 
energy electrons (less than or equal to 10 eV) in solids using a 
statistical model, 2:50268 
Electron ener, —— in multilayer geometries, 2:50272 
ALUM WORKING 
= — of aluminum for encapsulation of nuclear fuel, 
ALUMINIUM/ECOLOGICAL CONCENTRATION 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
ALUMINIUM/ELECTROCHEMICAL CORROSION — 
The effect of ov. Fo composites on the galvanic corrosion 


inal report, 1 Jan 1975-1 Apr 1976, 2:49184 
_fabeacbssozs r 


CAL PROPERTIES 
preeoen of titanium for use in the Ist wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI- ER-386) _ 
Inv $ into the mechanisms of thermal c = damage in 
matrix composites. Technical report, 1 > 975-30 Jun 
1976 (6061, 2024, 1100 aluminum/boron( carbon/aluminum), 


2:49221 ean, 
ALUMI CAL PRO 


Assessment of titanium for use in +e ist wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
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ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Secondary electron yan y distributions for gold as excited by C- 
K/sub a/ (277 eV) and Al-K/sub a/ (1487 eV) x-rays. Final 
ary 15 April 1976-14 November 1976, 2:49210 (UCRL- 
ALUMINIUM/PRESSING 
Cold welding of aluminum for encapsulation of nuclear fuel, 


ALUMINIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Effect of channelling on impurit " analysis by charged particle 


induced x rays (Impurities in GaAs), 2:49251 
a . 


Subgrain refinement stren 
report, October 1, 197ebe 
326P38X9 

ALUMINIUM/SINTERING 

Production of neutron shielding material (Patent; BsC* Al in Al 

boxes), 2:50287 
ALUMINIUM/SOIL CHEMISTRY 
Adsorption of alkaline earth, transition, and heavy metal cations 
by hydrous oxide gels of iron and aluminum, 2:49756 
ALUMINIUM/SP OPHOTOMETRY 
= a surfactants on the determination of aluminium in waters, 
ALUMINIUM/TOXICITY 

Toxicity of 35 trace elements in coal to freshwater biota: a data 

base with automated retrieval capabilities (313 references), 


2:47254 (ORNL/TM-5793) 
ALUMINIUM/ WELDING 


Selected Epo nyt in joining thin aluminum foils to copper, 
stead 4914 Soy 1798) 


UM ALLOYS 
“i “foal ALUMINIUM BASE ALLOYS 
INCONEL 617 
ZIRCALOY 
ALUMINIUM ALLOYS/CATALYTIC EFFECTS 
Catalysts for hydrocracking, 2:47468 
ALUMINIUM ALLOYS/CORROSION 
Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:48499 (WARD-NA-3045-40) 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, 1 September-30 November 1976, 2:47134 (FE-2299-6) 
ALUMINIUM ALLOYS/FRICTION 
Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:48499 (WARD-NA-3045-40) 
ALUMINIUM ALLOYS/GRAIN BOUNDARIES 
Analyses of grain boundary reactions in aluminum-zinc alloys 
as lattice imaging electron microscopy, 2:49151 (LBL- 


) 

ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Assessment of titanium for use in the Ist wall/blanket structure of 

fusion power reactors, 2:50473 (EPRI-ER-386) 

ALUMINIUM ALLOYS/PHASE DIAGRAMS 
Prediction of new eutectic systems: review and forecast, 2:49154 

ALUMINIUM ALLOYS/PHYSICAL PROPERTIES 
Assessment of titanium for use in the 1st wall/blanket structure of 

fusion power reactors, 2:50473 (EPRI-ER-386) 
Status of titanium blading for low-pressure steam turbines. Final 
report (Ti-6Al-4V), 2:48317 (EPRI-AF-445) 

ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on precipitation in y/y’ Ni-Al alloys, 2:49212 
Subthreshold displacement een in co 77 alloys 

during electron irradiation, 2:4' _ 1 5716 

ALUMINIUM ALLOYS/SYNTHES. 

Analysis on the preparation of ~~ alll antimonide as an 
electronic device material, 2:49225 (UCRL-52224) 

ALUMINIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division thermochemical studies annual 

report, July 1975-June 1976 (MgUQ,; CaUQ,; BaUO,,; beta- 
LiAl), 2:49268 (ANL-76-102) 

ALUMINIUM ALLOYS/WEAR 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 19 6 
(LMFBR), 2:48499 (WARD-NA-3045-40 

ALUMINIUM BASE ALLOYS/MECHANICAL PROPERTIES 

— tions into the mechanisms of thermal cycling damage in 

matrix composites. Technical report, 1 July 1975-30 Jun 
1976 (6061, 2024, 1100 aluminum/boron( carbon/aluminum), 
2:49221 (AD-A-035179) 

ALUMINIUM BASE ALLOYS/PHASE TRANSFORMATIONS 

Quaternary and - ceed modifications of the eutectic superalloy 


Uh ‘on 2:4915 
ALUMINIUM BASE ALLOYS/RESISTANCE WELDING 
Resistance seam welding, 2:49143 
ALUMINIUM BROMIDES/CHEMICAL REACTIONS 
Spectrophotometric study of the cobalt(II) bromide-aluminum 
bromide vapor complex, 2:49279 


. Ninth quarterly pro, 
r 31, 1976, 2:49165 6u- 


AMINOLEVULINIC ACID/METABOLISM 


ALUMINIUM CARBIDES/CORROSION 
Sulfidation-resistant alloy for coal gasification service. 


Quarterly 
report, 1 a -30 November 1976, 2:47134 (FE-2299-6) 
LUMINIUM COMPOUNDS 


Aluminum soap demisting jet fuel at Soot. 2 2:47513 
ALUMINIUM NITRIDES/CHEMICAL TION 
Sialon refractories from clay and coal, zai 47110 (CONF.7609102-) 
ALUMINIUM NITRIDES/CORROSION 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, tember-30 November 1976, 2:47134 (FE-2299-6) 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Process for manufacturing gaseous mixtures rich in hydrogen 
(Patent), 2:47851 
ALUMINIUM OXIDES/CHEMICAL PREPARATION 
Sialon refractories from clay and 2 2:47110 (CONF-7609102-) 
ALUMINIUM OXIDES/ELECTRIC CONDUCTIVITY 
Substructure and properties of Slices beta alumina solid 
ate ty Interim report, June 1, 1974-May 31, 1975, 2:48850 
PRI-252) 
ALUMINIUM OXIDES/MICROSTRUCTURE 
Substructure and properties of sodium beta alumina solid 
electrolytes. Interim report, June 1, 1974-May 31, 1975, 2:48850 
(EPRI-252) 
IENT TEMPERATURE/BIOLOGICAL EFFECTS 
Effects of diet, ambient temperature, and holding conditions on 
plasma thyroxine levels in rainbow trout (Salmo gairderi), 
2:50039 
AMCHITKA ISLAND AREA/SEISMOGRAPHS 
Catalog of seismograph stations ited in support of the 
ERDA/Nevada Operations ice, January 1964-June 1976, 
2:50126 (USOS-474-182) 
AMERICIUM/ALPHA SPECTROSCOPY 
Electrodeposition of plutonium and americium for high resolution 
a spectrometry, 2:49320 
AMERICIUM/BODY BURDEN 
Wound-counting systems for the measurement and isolation of 
plutonium and americium, 2:49509 (RFP-2570) 
AMERICIUM/DIFFUSION 
Observed discrepancies of computer simulated migration of Pu 
and Am (In tuff rocks), 2:49782 (CONF-7606142-1) 
AMERICIUM/ELECTRODEPOSITION 
Electrodeposition of plutonium and americium for high resolution 
trometry, 2:49320 
AMERICIUM 241/RADIATION MONITORING 
Comparison of in situ gamma soil analysis and soil ere ny, See 
for mapping **Am and *°Pu soil concentrations at the Nevada 
Test Site, 2:49784 
Measurement of environmental *1Am and the Pu/**'Am ratio by 
photon spectrometry, 2:49785 
AMERICIUM 241/R ABSORPTION 
Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution i in environs of Cu smelter and 
fallout radionuclides i in food chains), 2:49708 (HASL-321) 


See also CHLORAMINES 
DOPAMINE 
GUANINE 
AMINES/AIR POLLUTION 
Carcinogenic aromatic amine field monitoring and workplace 
decontamination, 2:49709 (LA-UR-77-163) 
AMINES/AROMATICS 
Carcinogenic aromatic amine field monitoring and workplace 
decontamination, 2:49709 (LA-UR-77-163) 
AMINES/HEALTH HAZARDS 
Carcinogenic aromatic amine field monitoring and workplace 
decontamination, 2:49709 (LA-UR-77-163) 
AMINO ACIDS 
See also = VULINIC ACID 
A 


P. 
GLYCINE 
VALINE 
AMINO ACIDS/ABSORPTION 
Effect of environmental factors on the absorption of amino acids 
pts tissue of the bivalve, Mya arenari (L.), 2:49940 


See GUANINE 
AMINOISOVALERIC ACID-ALPHA 
See VALINE 
AMINOLEVULINIC ACID/METABOLISM 
Association of Delta-aminolaevulinic acid with the neurological 
and behavioural effects of lead exposure (Rats, gerbils), 2:50067 
Effect of lead on Delta-aminolevalinic acid dehydratase activity in 
material and fetal erythrocytes, 2:50087 





AMMONIA/CORROSIVE EFFECTS 


AMMONIA/CORROSIVE EFFECTS 
ulfidation-resistant alloy for gasification servi ice. Quarterly 
rt, 1 ber-30 November 1976, 2.47134 (FE2299-6). 
MPOSITION 


eo iti f On 8 metals), 2:47883 
ition of ammonia up 8 metals), 2: 
ICAL CONCENTRATI ‘ON 


Catalytic decom: 
AMMONIA/ECO. 
NO/sub x/ pollutants and ammonia emissions: a mass balance for 
the atmosphere over NW Europe, 2:49737 
AMMONIA/REMOVAL 

Biological removal we carbon and ty compounds from coke 

lant wastes, 2:47239 (EPA-R-2-73-167) 

AMMONIA/SPECTRA 


Laser t , 2:50180 (LA-UR-75-1940) 
“a i f ~ fe h 
of technolo; rocesses for ammonia synthesis, 
2:47885 ’ 


Long-term strategies for supplying nitrogen to crops, 2:49987 
(LA-6700-MS)” ° . 
Simulation of and extended Hueckel calculations on surface 
complexes in the synthesis of ammonia on iron (Intermediates in 
Nz and He chemisorption on iron oe see 
tg moe tpg oe YNAMIC PR 
Ammonia as an intermediate heat exchange fluid for dry cooled 
towers, 2: 48310 (BNWL-SA-5977) 
ON CELLS 


See EMBRYONIC CELLS 
ANALGESICS/BIOLOGICAL EFFECTS 
esse and copper enzymes in induced liver oe a model of 


n iin anenadine hen), 2:5007 
ALOG-TO-BIGITAL CONVERTERS 
“Tena multiple-channel analog to A data-acquisition 
module for microprocessor systems, 2 
ANAPHASE 
See MITOSIS 
ANDESITES/X-RAY FLUORESCENCE ANALYSIS 
Determination of forty elements in geochemical samples and coal 
fly ash by x-ray fluorescence spectrometry, 2:4925 


See also ISCHEMIA 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
(OMETERS 


ety ; ometry in MHD channel flows, 2:49044 (CONF- 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL BREEDING 
Habitat use and home eH of mallards breeding in Minnesota 
(Anas eames 49856 


See also EMBRYONIC CELLS 
SPLEEN CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Mammalian cell mutagenesis: comparison of the sensitivity in 
assay systems of mutations induced by radiations and chemicals 
(X and uv radiation), 2:49996 
Replicative ir of uv to normal human cells, 2:49995 
-_ AL CELLS/BIOLOGICAL REPAIR 
licative - tin uv to normal human cells, 2:49995 
ANI L CELLS/CELL D TION 
Further eed _ the regulation of cultured rabbit endometrial 
cells by diethylstilbestrol and progesterone, 2:50061 
ANIMAL CELLS/CYTOLOGICAL QUES 
=< of mney vA for the dissociation of lung tissue into cellular 


ANIMA CELLS/CYTOLOGY 
Strategies for choosing a DNA stain for flow cytometry of 
hase chromosomes, 2:49904 (UCRL-79331) 
ANIMAL CELLS/DATA ANALYSIS 
Gynecologic specimen analysis by multiangle light scattering in a 
flow system, 2:49917 
ANIMAL CELLS/DISSOLUTION 
Chemical tion of cellular com — from tissue: DNA 
isolation, 2:49903 (ORNL/MIT-243 
ANIMAL CELLS/DNA 
Hybridization in situ of '**I-cRNA transcribed from sorted 
metaphase chromosomes (Chinese hamster cells cultures), 
2:49905 (UCRL-79480) 
ANIMAL CELLS/ELECTRON MICROSCOPY 
Cell organelles at uncoated cryofractured surfaces as viewed with 
the scanning electron eer 2:49918 
ANIMAL CELLS/MUTATIONS 
Mammalian cell mutagenesis: comparison of the sensitivity in 
assay systems of mutations induced by radiations and chemicals 
aud uv radiation), 2:49996 
ANIMAL CELLS/PHYSIOLOGY 
Ionic basis of the membrane potential in a rat glial cell line (**K 
and **Na tracer techniques), 2:49939 
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ANIMAL CELLS/SEPARATION PROCESSES 
Biophysics of cell separations, 2:49909 
Developments in rapid cell —— and sorting techniques 
applicable to a ae r. = 
ANIMAL CELLS 
Quantitative Sameniation of come mae cells in a mixed 
Po ulation by simultaneous fluoroscence analysis of cell surface 
DNA in individual cells, 2:49921 
ANIMAL CELLS/ULTRASTRUCTURAL CHANGES 
Fine structure of the malpi tubule in Aedes aegypti, 2:49971 
SHELTERS/SO: SPACE HEATING 
| agricultural solar thermal energy program, 


“ae also animal names. 
See alo ag UATIC ORGANISMS 
VERTEBRATES 
NEON TES 
WILD ANIMALS 
ANIMALS/BEHAVIOR 
Clumping behavior and predation with special reference to 
caribou, 2:49855 
ANIMALS/POLLUTION 
——— and its influence of plants, animals and man with regard 
eological and industrial conditions, 2:49760 
LS IQNUCLIDE KINETICS 
“Saeed distribution of plutonium in contaminated 
ecosys' age hy tee a ‘ennessee and Los Alamos, New 
Mexico, 2:49788 (CONF-770429-2) 


(Argonne National Laboratory.) 
ANL/IBM COMPUTERS 
TSO at AMD: the Applied Mathematics Division's 
implementation of the Time Sharing Option (IBM 360/75 at 
ANL), 2:50491 (ANL-AMD-TM-262) 
/METABOLISM 
Bioavailability of om penton 2g i, 248801 (BN to the spiuncluid 
worm, phascolosoma 49801 (BNWL-SA-5864) 
ANNUAL CYCLE ENERG 
a — Annual Cycle for residential heating and cooling, 
ANNUAL CYCLE ENERGY SYSTEM/ENERGY 
CONSERVATION 
Energy Conservation Section (Activities for 9 months ending 
Sept. 30, 1976), 2:48914 (ORNL-5250) 
ANOP 
See MOSQUITOES 
ANOXIA/BIOLOGICAL EFFECTS 
a and the initiation of erythropoietin production (Rats), 
: 1 
ANTHRACENE/FLUORESCENCE SPECTROSCOPY 
Sub-part-per-trillion detection of polycyclic aromatic 
hydrocarbons by laser induced molecular fluorescence, 2:49256 
CITE/C. ARBONIZATION 
Hydrocracking of low-temperature tars derived from hard coal 
carbonization in a fluidized bed (8 refs), 2:47184 
ANTIBODIES/BIOASSAY 
Q fever and Alaskan caribou, 2:49972 
ANTIMONY/ION EXCHANGE 
In situ reduction of ion exchange resins as a method for 
preconcentration of selenium and other heavy metals from 
ueous solutions (Te, As, Sb, Bi), 2:49831 
ANTIMONY/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
ANTIMONY ALLOYS/SYNTHESIS 
Analysis on the preparation of aluminum antimonide as an 
electronic device material, 2:49225 (UCRL-52224) 
ANTINEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
ANTINEUTRINO-NUCLEON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Search for new particles produced in anti v/sub »/ nucleon 
interactions in the 15-foot bubble chamber (300 GeV), 2:50212 
(SLAC-198 
ANTINEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Search for new particles produced in anti v/sub p/ nucleon 
interactions in the 15-foot bubble chamber (300 GeV), 2:50212 
(SLAC-198) 
Search for new particles produced in anti v/sub p»/ nucleon 
interactions in the 15-foot bubble chamber (Prelimirary results, 
300 GeV), 2:50206 (FERMILAB-Conf-76/90-EXP) 
ANTINEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 


Observation of neutrino and antineutrino elastic scattering from 
protons (Cross sections, neutral currents, parity-violating 
neutral currents), 2:50209 (SLAC-198) 
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ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTIPROTONS/MASS 
Measurement of x rays from antiprotonic atoms and the effects of 
the strong interaction, 2:50215 


See INSECTS 
AORTA/ARTERIOSCLEROSIS 
L-ascorbic acid, L-ascorbate 2-sulfate, and atherogenesis 
(Rabbits), 2:49977 
ARTMENT BUILDINGS/SOLAR AIR CONDITIONING 
Development and implementation of standards for solar heating 
and cooling applications, 2:48063 
Solar residential demonstration program, 2:48064 
APARTMENT BUILDINGS/SOLAR HEATING SYSTEMS 
Seasonal heat storage for solar space heating systems in cold high 
latitude locations, 2:47992 (CONF-760633-) 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Solar high technology and architecture, 2: vo. 
Solar residential demonstration program, 2:4 
APARTMENT BUILDINGS/SOLAR WATER 1 HEATERS 
Solar technology and architecture, 2:48050 
APPALACHIA/ECONOMIC DEVELOPMENT 
Emerging perspective on mead developments in Appalachia, 
2:48869 (CONF-770207 
APPALACHIA/ENERGY SOURCE DEVELOPMENT 
Emerging perspective on energy developments in Appalachia, 
2:48869 (CONF-770207-) 
APPLIANCES 
See also AIR CONDITIONERS 
ELECTRIC APPLIANCES 
GAS APPLIANCES 
REFRIGERATORS 


STOVES 
APPLIANCES/ENERGY CONSERVATION 
Apparatus for conserving energy in a building (Patent equipment 
for controlling energy use in unoccupied hotel rooms and other 
buildings), 2:49067 
APRA REACTOR 
See APRF REACTOR 
APRF REACTOR/FISSION CHAMBERS 
Absolute neutron-flux measurement at fast pulse reactors with 
calibration against californium-252, 2:48696 
AQUACULTURE/PASSIVE SOLAR HEATING SYSTEMS 
Description and analysis of a novel passive solar heated 
eres complex near Seattle, Washington, 
2:4 


AQUATIC ECOSYSTEMS 
Environmental chemistry of copper(II) in aquatic systems, 2:49813 
AQUATIC ECOSYSTEMS/MINERAL CYCLING 
Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
AQUATIC (thalassia testudinum) ecosystem, 2:49803 (CEER-2) 
ATIC ECOSYSTEMS/POLLUTION 
AD 2 cthyibenyl phthalate: residue dynamics and biological effects 
in rainbow trout and fathead minnows, 2:49832 
Potential toxicity and bioaccumulation in aquatic systems of trace 
elements present in aqueous coal conversion effluents, 2:49830 
AQUATIC ECOSYSTEMS/WATER POLLUTION 
gre me of volatile hydrocarbons in flowing seawater 
ions of Number 2 fuel oil, 2:49802 (BNWL-SA-5868) 
AQUA’ IC ECOSYSTEMS/WATER QUALITY 
Effects of acid mine wastes on aquatic ecosystems, 2:50043 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 


PLANKTON 
AQUATIC ORGANISMS/DAILY VARIATIONS 
Release of dissolved organic carbon from submersed aquatic 
macrophytes: diel, seasonal, and community relationships (Najas 
flexilis), 2:49936 
AQUATIC ORGANISMS/ECOLOGY 
Seston dynamics and tripton sedimentation in the Pelagic zone of a 
shallow eutrophic lake, 2:49799 
AQUATIC ORGANISMS/MORTALITY 
Site-specific evaluation of power plant chlorination, 2:50065 
AQUATIC ORGANISMS/NEOPLASMS 
Distribution of radioactive materials in aquatic environments with 
consideration of their carcinogenic potential in aquatic animals, 
2:49838 
AQUATIC ORGANISMS/RESPIRATION 
Release of dissolved organic carbon from submersed aquatic 
macrophytes: diel, seasonal, and community relationships (Najas 
flexilis), 2:49936 


ARKANSAS POWER-LIGHT-1 REACTOR 


AQUATIC ORGANISMS/SEASONAL VARIATIONS 
Release of dissolved organic carbon from submersed aquatic 
macrophytes: diel, seasonal, and community relationships (Najas 
flexilis), 2:49936 
AQUATIC ORGANISMS/SEDIMENTATION 
Seston dynamics and tripton sedimentation in the Pelagic zone of a 
shallow eutrophic lake, 2:49799 
AQUATIC ORGANISMS/WATER POLLUTION 
Characterization of volatile hydrocarbons in flowing seawater 
suspensions of Number 2 fuel oil, 2:49802 (BNWL-SA-5868) 
Heavy metal additions to the surface waters, stream sediments and 
selected aquatic life in the Meramec Park Reservoir Drainage 
Basin, Missouri (Hg, Cu, Pb, Zn, Cd), 2:49820 
Investigation of Clearwater Lake as a potential sink for heavy 
metals from lead mining in southeast Missouri, 2:49822 
Waterplants and the recycling of heavy metals in an English lake, 
2:49825 
AQUEOUS HOMOGENEOUS REACTORS 
Nuclear reactor (Patent), 2:48691 
AQUIFERS/PERMEABILITY 
Permeability of explosive-fractured-coal aquifer modeling 
analysis of field hydraulic tests, 2:47144 (UCRL-52250) 
ARABIDOPSIS/BIOLOGICAL RADIATION EFFECTS 
Experiments aboard biosatellites kosmos-690 and kosmos-782, 
2:50001 (N-77-10782) 
ARCTIC OCEAN/GEOLOGIC STRUCTURES 
General geological features and possible oil and gas provinces of 
the Arctic Basin, 2:47390 
ARCTIC OCEAN/GEOLOGY 
Geological history of the Arctic Ocean Basin, 2:50118 
ARCTIC REGIONS/ECOSYSTEMS 
Are arctic ecosystems really fi 
ARCTIC REGIONS/GEOLOG 
Evolution and geology of western Baffin Bay and Davis Strait, 
Canada, 2:50117 
ARCTIC REGIONS/GEOMORPHOLOGY 
Phanerozoic relative motions of North Atlantic Arctic lands, 


2:50134 
ARCTIC REGIONS/GEOPHYSICAL SURVEYS 
Aeromagnetic reconnaissance of Davis Strait and adjacent areas, 
2:47388 
Geophysical results from the continental margin off southern 
Baffin Island, 2:50136 
ARCTIC REGIONS/ICE 
Ice dynamics in the Canadian archipelago and ad Bees Arete 
Basin as determined by ERTS-1 observations, 
ARCTIC REGIONS/OFFSHORE OPERATIONS 
Icebergs and drilling operations, 2:47395 
Modelling of drift of nearby icebergs using wind and current 
measurements at a fixed station, 2:50147 
ARCTIC REGIONS/PETROLEUM 
Northern development and technology assessment systems: a 
study of petroleum development programs in the Mackenzie 
Delta-Beaufort Sea region and the Arctic Islands (Book), 
2:48971 
ARCTIC REGIONS/TECTONICS 
Tectonic development of the southern Beaufort Sea and its 
relationship to the origin of the Arctic Ocean Basin, 2:50127 
ARGON/D SION 
Noble gas permeability of polymer films and coatings, 2:49282 
ARGON/ELECTRON-ATOM COLLISIONS 
Slow electron scattering on atoms-the role of many-electron 
correlations (Green function, random phase approximation, up 
to 30eV, total and differential cross sections), 2:50192 
ARGON/ENERGY LEVELS 
Slow electron scattering on atoms-the role of many-electron 
correlations (Green function, random phase approximation, up 
to 30eV, total and differential cross sections), 2:50192 
ARGON/EXCITED STATES 
Formation and study of exciplex systems: a ~oe 
approach. Progress report, 1 December 1976-28 Febeuaty 1977, 
2:49270 (COO-2810-7) 
ARGON IONS/ENERGY LEVELS 
Atomic lifetime measurements by the method of correlated 
hotons in a cascade, 2:50198 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARGONNE ZGS 
See ZGS 
ARIZONA 
The effects of power poset and strip mining on local Navajo 
ulations, 2:48968 (PB-261683) 
ARIZONA/SOLAR ENERGY 
Arizona solar update, 1970-1976: activity in the private sector, 
:48069 


ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 


ile, 2:49752 





ARKANSAS-1 REACTOR/CONTAINMENT SHELLS 


ARKANSAS-1 REACTOR/CONTAINMENT SHELLS 
Design and construction ¢ b ‘a plate for the Arkansas and 
Midland containments, 2 
ARMY PULSED REACTOR ‘ASSEMBLY 
See APRF REACTOR 
AROMATICS 
See also BENZENE 
TERPHENYLS 
TETRALIN 
TOLUENE 
Hage ane gga 
Liquid chroma' phic ee ¥ plant phenolics using 
anda mr we 1, 2: ~~ A 
hi ted bi om ICAL CONG slo 2:49826 
chlorina in Agha ol 
so bi cae 1 (PCBs i ludges, 2:49826 
‘olychlorina' yls in sewage sludges, 
ATICS/SPECIFIC HEA 
“Eeebuad investigation eae 4 isobaric heat capacity of 
benzene and ethylbenzene va ee at subcritical pressures and 
mere up to 420°C, 2: 
ARSENIC/BIOLOGICAL EFFECTS 
Effect of arsenic on embrional development of rainbow trout 
(Salmo gairdneri, Rich.), 2:50062 
Essentiality of arsenic for animals, 2:49946 
ARSENIC. ION SPECTROSCOPY 


Determination of traces of arsenic in siliceous materials (V 
[wnt sample solution by HF-HNOs at approximately 70 C), 


ARSENIC/ENVIRONMENTAL EFFECTS 
Chemical forms of mercury and arsenic emitted by a geothermal 
power i, 2:49829 
Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 
ARSENIC/HEALTH HAZARDS 
Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 
ARSENIC/ION EXCHANGE 
In situ reduction of ion exchange resins as a method for 
preconcentration of selenium and other heavy metals from 
aqueous solutions (Te, As, Sb, Bi), 2:49831 
ARSENIC/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
OSCLEROSIS 


L-ascorbic acid, L-ascorbate 2-sulfate, and atherogenesis 
— 2:49977 


See N NEMATODES 
ASCORBIC ACID/BIOLOGICAL EFFECTS 
L-ascorbic acid, L-ascorbate 2-sulfate, and atherogenesis 
— 2:49977 
ASDEX TOKAMAK/RAYLEIGH SCATTERING 
Application of resonance and near resonance Rayleigh scattering 
oe diagnostics, 2:50329 


See also FLY ASH 
ASHES/ACTIVATION ANALYSIS 
Oxygen in U.S. Bureau of Mines’s coal ash, U.S. Bureau of 
Standards’s coal fly ash reference mineral and low temperature 
coal ash. A simplified approach to the analysis of ash and 
material matter in coal, 2:47199 (COO-2898-7) 
ASHES/CATALYTIC EFFECTS 
Clean Coke process: process development studies. Report for 
fourth mates 1976, 2:47063 woke A eal 
ASHES/ CAL CO ITION 
Gas generator research and a ~sonal BI-GAS Process. 
ce oe July-September 1976, 2:47120 (FE-1207-21) 
Oxygen in U.S. Bureau of Mines’s coal ash, U.S. Bureau of 
Standards's coal fly ash reference mineral and low temperature 
coal ash. A simplified approach to the analysis of ash and 
material matter in coal, 2:47199 (COO-2898-7) 
ASHES/CORROSIVE EFFECTS 
Erosion study in turbomachinery affected by coal and ash 
— Phase 1. Interim report, August-December 1976, 
48320 (FE-2465-2) 
ASHES/REMOVAL 
_ gasification apparatus (Patent), 2:47154 


See also BURMA 
INDIA 
IRAN 
JAPAN 
KUWAIT 
PAKISTAN 
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PHILIPPINES 
SAUDI ARABIA 
TURKEY 
ASIA/NATURAL GAS DEPOSITS 
Oil and gas producing basins of the shelves of northeastern Asia, 
2:47533 
ASIA/PETROLEUM DEPOSITS 
Oil and - producing basins of the shelves of northeastern Asia, 
2:47533 
ASPHALTENES/CHEMICAL COMPOSITION 
Petroleum asphaltenes: chemistry and composition, 2:47516 
ASPHALTENES/FRACTIONATION 
Fractionation of petroleum bitumens, 2:47486 
ASPHALTENES/HYDROGENATION 
In situ conversion of coal. Progress report, June 1, 1976-March 31, 
1977 (3 references; catalyst failure), 2:47070 (COO-0066-1) 
ASPHALTENES/ION EXCHANGE CHROMATOGRAPHY 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
September 8, 1976-December 9, 1976, 2:47067 (FE-201 1-6) 
ASPHALTENES/MASS SPECTRA 
Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1977, 2:47163 (FE-2047-4) 
ASPHALTENES/MASS SPECTROSCOPY 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
tember 8, 1976-December 9, 1976 2:47067 (FE-201 1-6) 
ASPHALTENES/SEPARATION PROCESSES 
Ciean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1977, 2:47163 (FE-2047-4) 
ASPHALTS 
See also ASPHALTENES 
ASPHALTS/CHEMICAL COMPOSITION 
Identification of chemical types in asphalts strongly adsorbed at 
the asphalt-aggregate interface and their relative displacement 
by water (Moisture damage to roads), 2:47475 (CONF-770216- 
1 


ASPHALTS/MOISTURE 
Identification of chemical types in asphalts strongly adsorbed at 
the asphalt-aggregate interface and their relative displacement 
by water (Moisture damage to roads), 2:47475 (CONF-770216- 
1 


OCYTOMAS 
See NEOPLASMS 
ASTRONAUTS/BIOLOGICAL RADIATION EFFECTS 
Comparison of the light flash 2:36007 ON observed in space and in 
laboratory ex — 2: 7 (BNL-22841) 
ATC DEVICES 
Transport of tenet yen a in the ATC tokamak, 2:50361 
ATHABASCA DEPOSIT/GEOLOGIC STRUCTURES 
Regional hydrogeological study McMurray oil sands area, 
Alberta, 2:47631 (NP-22031) 
ATHABASCA DEPOSIT/HYDROLOGY 
Regional hydrogeological study McMurray oil sands area, 
Alberta, 2:47631 (NP-22031) 
ATHABASCA DEPOSIT/REVEGETATION 
Reclamation and vegetation of surface mined areas in the 
Athabasca Tar Sands. Environmental Research Monograph 
1977-1, 2:47653 (NP-22029) 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/GEOMORPHOLOGY 
LS rne * the Bay of Biscay, 2:50135 
ATLANTIC OCEAN/PALEONTOLOGY 
North Atlantic Old Red Sandstone: some implications for 
Devonian pices 2:50121 
ATLANTIC ¢ OCEA ONUCLIDE MIGRATION 
Radioelement studies in the oceans. Progress report, January 1, 
1976-December 31, 1976 (Fallout and other radionuclide 
distributions in seawater, ocean sediments, and plankton), 
2:50144 (COO-3563-56) 
ATMOSPHERIC PRECIPITATIONS 


See also FOG 
ATMOSPHERIC PRECIPITATIONS/ENVIRONMENTAL 
EFFECTS 


Precipitation loading of acid and heavy metals to a small acid lake 
near Sudbury, Ont., 2:49836 
ATOM COLLISIONS 
See also ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
ATOM COLLISIONS/EXCITATION 
wet spectroscopy in heavy particle collisions. II (Lectures), 


2: 
ATOM COLLISIONS/IONIZATION 
a spectroscopy in heavy particle collisions. II (Lectures), 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
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ATOMIC CLOCKS/DESIGN 
Design principles and characteristics of frequency and time 
standards, 2:49611 
ATOMIC CLOCKS/PHYSICAL RADIATION EFFECTS 
Design principles and characteristics of frequency and time 
standards, 2:49611 
ATOMIC ENERGY LAWS 
Atomgesetz und internationale Uebereinkommen. Textausgabe der 
Neufassung des Gesetzes ueber die friedliche Verwendung der 
Kernenergie und den Schutz geeen ihre Gefahren (Atomgesetz) 
vom 6. November 1976 (BGBI. I S. 3053) sowie der 
Internationalen Haftungsuebereinkommen auf dem Gebiet der 
Kernenergie ——_ ‘ederal Republic), 2:48542 
ATOMIC EXPLOS 
See N' UCLEAR EXPLOSIONS 
ATOM-MOLECULE COLLISIONS/ENERGY TRANSFER 
Vibration-translation ——_ transfer in vibrationally excited 
diatomic molecules, 2:50184 (N-77-10877) 


OMS 
See also ee: ATOMS 
ATOMS/ELECTRONIC STRUCTURE 
Effect of outer atomic shell rearrangement on the generalized 
a strength of the inner shells (Random phase 
roximation), 2:50185 
ATO! S/ENERGY LEVELS 
Atomic lifetime measurements by the method of correlated 
photons in a cascade, 2:50198 
ATOMS/RESEARCH PROGRAMS 
— and molecular processes. Technical progress summary 
rt No. 21 (Univ. of Pittsburgh Atomic Sciences Inst.), 
197 (AD-A-033908) 
Phosics Division annual review, 1 April 1975-31 March 1976 
(ANL), 2:50230 (ANL-76-96) 
ATOMS/ROTATIONAL STATES 
Time resolved optical precision spectroscopy with applications 
(Lifetime, dissociation, formation L-S coupling), 2:50199 
ATP-ASE/METABOLISM 
Separate effects of mercurial co cara on the eee and 
ydrolytic functions of the (Ca** **)-ATPase of 
sarcoplasmic reticulum (Skeletal oe of rabbits), 2:49879 
AUSTEN: UCTILITY 
Tensile ductility of austenitic steels in air and hydrogen, 2:49167 
AUSTENITE/TENSILE PROPERTIES 
Tensile ductility of austenitic steels in air and hydrogen, 2:49167 
STRALIA 


AU: 
See also NOR —— TERRITORY 
TASMAN. 
AUSTRALIA/GOVERNMENT POLICIES 
Australia’s slow entry into the nuclear a; age, 2: 47662 
AUSTRALIA/NATURAL GAS INDU 
Natural gas in the energy scene: Australia, 2; 47526 
AUSTRALIA A/URANI DEPOSITS 
Australia’s slow entry into the nuclear age, 2:47662 
Uranium mining in Australia: a reality, 2:47722 
AUSTRAL TA/URANIUM MI 
Uranium mining in pre . reality, 2:47722 
AUSTRALIA/URANIUM RESERVES 
— s slow entry into the nuclear age, 2:47662 
ranium mining in Australia: dreams--and reality, 2:47722 
AUSTRIA/ENENGY SUPPLIES 
energy market in 1980. Volume II (Book), 2:48942 
AUST! IA/NA GAS INDUSTRY 
Construction and automatic operation of a compressor equipped 
storage field, 2:47585 
AUSTRIA/THERMAL POWER PLANTS 
Economic and technical conception of the Neudorf/Werndorf 
steam power station, ae ee 
"Tesshen gonsented aeempes 7106 
ranium geoc a in Austria, 2:4 
AUTOMOBILES/AVAILABILI 
Problems of the carless. Final report (Analysis of 400 respondents 
in Buffalo, NY survey), 2:48870 (DOT-TST-76-101) 
AUTOMOBILES/FUEL SYSTEMS 
Hydride fuel system, 2:49138 
AUTOMOBILES/GAS TURBINES 
Automotive gas turbine power plant (Patent), 2:49130 
AUTOMOBIL /HEALTH HAZARDS 
Augmented —- of carbon monoxide and sulfur oxides by 
ye of vehicles while idling in drive-up facility lines, 
2:50090 
AUTOMOBILES/HYDROGEN FUELS 
Hydride fuel system, 2:49138 
A MOBILES/HYDROGEN STORAGE 
Hydride fuel system, 2:49138 
AUTOMOBILES/MECHANICAL TRANSMISSIONS 
Continuously variable transmission: another approach to auto 
efficiency, 2:49132 
AUTOMOBILES/PROPULSION 
Thermal energy storage and transportation, 2:48826 


BACTERIOPHAGES/MUTATIONS 


Se oe PROGRAMS 
a s role in the energy problem, 2:49094 (UCRL- 
AUTOMOBIL ES/REVIEWS 
Possible developments in transportation, 2:49095 
AUTOMOBILES/SAFETY ENGINEERING 
Design, development and testing of Calspan/Chrysler research 
safety vehicle - Phase II. Volume I. Final report Jul 75-Nov 76, 
2:49131 (PB-265247) 
Hag acne pomenens oped + ENGINES ose 
ermal energy storage and transportation, 
AUTOMOTIVE TIVE FUELS 
See also HYDROGEN FUELS 
AUTOMOTIVE FUELS/PERFORMANCE TESTING 
Some studies on use of kerosene and petrol blends in spark-ignition 
engine, 2:49137 
AUTOMOTIVE FUELS/RESEARCH PROGRAMS 
Methanol fuel modification for highway vehicle use, 2:49136 
(CONF-761028-3) 
Transportation's role in the energy problem (Possibilities of broad- 
cut fuel and methanol), 2:49094 (UCRL-52000-77-3) 
AUTORADIOGRAPHS 
See IMAGES 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/COMBUSTION 
—— of heteroatomic compounds on oxidability of jet fuels, 
2:47512 
AVIATION FUELS/OXIDATION 
Effect of heteroatomic compounds on oxidability of jet fuels, 
2:47512 
AZIDES/GENETIC EFFECTS 
Azide mutagenesis in barley, 2:50049 (RLO-2221-T2-27) 


BACTERIA 
See also ESCHERICHIA COLI 
PNEUMOCOCCUS 
RHODOPSEUDOMONAS 
BACTERIA/BIOCHEMICAL REACTION KINETICS 

Electron transfer in the photosynthetic reaction center, 2:49871 
(BNL-50530) 

Excition interaction among chlorophyll molecules in 
bacteriochlorophyll a proteins and bempemnan rym a 
reaction center complexes from green bacteria (Chlorobium 
limicola), 2:49887 

Interrelationships among excited states in bacterial reaction 
centers, 2:49870 (BNL-50530) 

BACTERIA/BI Y 

— reaction centers, and photosynthetic 
membranes, 2:49858 (BNL-50530) 

Structure of a bacteriochlorophyll a-protein from 
Prosthecochloris aestuarii, 2:49868 (BNL-50530) 

BACTERIA/DYNAMIC FUNCTION STUDIES 

Heterotrophic bacterial dynamics in the lower Fraser River: its 

estuary and Georgia Strait, British Columbia, Canada, 2:50027 
BACTERIA/NITROGEN FIXATION 

Formation of glutamine from ['*NJammonia, [‘*N]dinitrogen, and 
['*C]glutamate by heterocysts isolated from Anabaena 
cylindrica, 2:49969 

Isolation and preliminary characterization of auxotrophs of a 
filamentous cyanobacterium, 2:49970 

BACTERIA/PATHOGENESIS 
Copper as an initiating factor of vibriosis (Vibrio anguillarum) in 


eel (Anguilla anguilla), 2:50075 
BACTERIA/PHOTOSYNTHESIS 
ee ee reaction centers, and photosynthetic 
membranes, 2:49858 (BNL-50530) 
Enriched reaction center preparation from green photosynthetic 
bacteria (Chlorobium limicola), 2:49886 
Light collection and harvesting processes in bacterial 
hotosynthesis investigated on a picosecond time scale, 2:49967 
Primary charge ration in bacterial photosynthesis: oxidized 
a s and reduced pheophytin (Chromatium vinosum), 
2:4988 
BACTERIA/TEMPERATURE EFFECTS 
Heterotrophic bacterial dynamics in the lower Fraser River: its 
estuary and Georgia Strait, British Columbia, Canada, 2:50027 
BACTERIOPHAGES/GENETIC MAPPING 
Genetic mapping of regA mutants of bacteriophage T4D, 2:49933 
BACTERIOPHAGES/MUTATIONS 
Mutation induction by MNNG in a bacteriophage of Haemophilus 
influenzae, 2:49931 





BACTERIOPHAGES/RADIOINDUCTION 


BACTERIOPHAGES/RADIOINDUCTION 
Ultraviolet induction of prophage lambda during inhibition of 
deoxyribonucleic acid synthesis by hydroxyurea, 2:50002 
ISLANDS/GEOLOGICAL SURVEYS 
Marine geological and geophysical studies of the Florida-Blake 
Plateau-Bahamas Area, 2:47376 
BAHAMA ISLANDS/GEOPHYSICAL SURVEYS 
Marine geological and geophysical studies of the Florida-Blake 
Plateau-Bahamas Area, 2:47376 
BANGLADESH/COAL RESERVES 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural gas, uranium, and 
thorium resources of the area (Book), 2:47658 
BANGLADESH/NUCLEAR FUELS 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, ee ellen, ead 
thorium resources of the area (Book), 2:4765 
BANGLADESH/PETROLEUM 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural gas, uranium, and 
thorium resources of the area (Book), 2:47658 
ON-ATOM COLLISIONS 
Electron-metal atom collision cross sections (Cross sections, 
autoionization review), 2:50193 
ION SPECTROSCOPY 
Atomic emission spectrometer/spectrograph for the determination 
of barium in microamounts of diatom ash, 2:49259 
BARIUM/SOIL CHEMISTRY 
Adsorption of alkaline earth, transition, and heavy metal cations 
by ao gels of iron and aluminum, 2:49756 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

BARIUM COMPOUNDS/FORMATION HEAT 

Chemical Engineering Division thermochemical studies cnneel 
report, July 1975-June 1976 (MgUO,; CaUOQ,; BaUO,; beta 
LiA]), 2:49268 (ANL-76-102) 

ARLEY/MUTATIONS 
Azide mutagenesis in barley, 2:50049 (RLO-2221-T2-27) 
BASALT/AGE ESTIMATION 
ingold identification correlation, and sam 
(Glaciofluvial sediment sampling at Hanford Rese acct. 
2:50106 (ARH-C-13) 
BASALT/X-RAY FLUORESCENCE ANALYSIS 
Determination of forty elements in geochemical samples and coal 


fly ash by x-ray fluorescence spectrometry, 2:49258 
BASEBALL SEAM CONFIGURATIONS/PLASMA BEAM 


——_ injection of the plasma into the TBS magnetic field, 
ail 


TTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS/CHEMICAL PREPARATION 


me ees Cee oe 2:48858 


Reduction of losses in linacs = protons or heavy ions, 2:49430 
(BNL-22511) 
BEAM BUNCHING/INSTABILITY 
ee — itudinal instability for bunched electron and proton 
35 (CONF-7703 13-112) 
BEAM BU BUNCHING/MATHEMATICAL MODELS 
Theory of itudinal instability for bunched electron and proton 
beams, 2:49435 (CONF-7703 13-112) 
BEAM FOCUSING MAGNETS/DESIG 
Low-energy linac structure for PIGMI (Pion generator for 
medical irradiations (PIGMI)), 2:49422 ooo 
— cea pe MATHEMATICAL M 
tensity at injection in nee synchrotrons, 
243439 (BNL- BNL) ’ 
MONITORS/DESIGN . ” 
3-dimensional beam system for radiation , 
2:49472 “BL - iin va 
IEAM TRANSPORT. et peer re MODELS 


itudinal and transverse space op Aaa on 


maximum power beams, 9:49. 2: 49433 As INF-7703 13-46) 
ay ey SYSTEMS/ABLA’ : ~ 
neu! model for eae lasma interactions, 
2:50452 (ORNL TM. 5776) . 
BEAM-PLASMA SYSTEMS, ENERGY TRANSFER 
Magnetic-field-induced enhancement of relativistic-electron-beam 


, 2:50346 (AD-A-037693) 
BEAM-PLAS ABILITY 


-modulated ion beam in a 
BEAM-PL. arnt ts 1 


INOSTI 
Thomson scattering and diamagnetic loop studies of a relativistic 
electron beam-heated plasma, 2:50327 
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BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
—— instabilities and nonlinear electron waves in a 
lical-beam, magnetic mirror plasma, 2:50377 
BEAM. PLASMA SYSTEMS/PLASMA WAVES 
Experimental study on evolution of a nonlinear wave excited by a 
modulated electron beam in a plasma, 2:50397 
BEAM-PLASMA SYSTEMS/RELAXATION 
Relaxation of relativistic electron beam in a plasma with random 
density inhomogeneities, 2:50360 
BEAM-PLASMA SYSTEMS/TRAPPED-PARTICLE 
INSTABILITY 
Instability of systems with trapped particles, 2:50388 
BEAM-PLASMA SYSTEMS/VISIBLE RADIATION 
Light emission from atom beam-plasma interactions, 2:50339 
BEARINGS 
See also JOURNAL BEARINGS 
ROLLER BEARINGS 
BEARINGS/MATHEMATICAL MODELS 
Investigation of the working capacity of ionothermoelastoplastic 
pa bay by means of mathematical modeling, 2:47452 
BEAUFORT SEA/OFFSHORE DRILLING 
— and Mackenzie River Delta environmental studies, 
2:4757 


EES 
See INSECTS 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/BIOLOGICAL RADIATION EFFECTS 
Immediate effects of 33 to 180 rad/min (60)Co exposure on 
performance and blood pressure in monkeys. Topical report, 
2:50013 (AD-A-038470) 
BELGIUM/COAL INDUSTRY 
Technical — of Belgian coal mining in 1974, 2:47306 
BELGIUM/COAL MINING 
Technical aspects of Belgian coal mining in 1974, 2:47306 
BELOYARSK-1 REACTOR/RADIOACTIVE AEROSOLS 
Radioactive aerosols at an atomic power station, 2:48409 
BELOYARSK-2 REACTOR/RADIOACTIVE AEROSOLS 
Radioactive aerosols at an atomic power station, 2:48409 
BELT PINCH/ELECTRON TEMP: TURE 
Heating of electrons in the belt ee oe experiment TENQ, 2:50310 
BELT PINCH/EQUILIB: 
ae uililibria at the the bel pinch Ila, 2:50311 
BELT PINCH/SHOCK HEATIN' 
Heating of ions and electrons by a strong shock-wave compression 
in a toroidal,configuration, 2:50315 
BENDING/NUMERI SOLUTION 
Theory of a bending: a state variable approach, 2:49326 
(COO-2733-8) 
BENZENE/CHEMICAL REACTIONS 
Some kinetic studies of the benzene-hydrogen and benzene- 
methane systems in the temperature range 600° to 800°C, 
2:49288 (BNL-50613) 
BENZENE/CHROMATOGRAPHY 
= of the combustible shale of the Kashpir deposit, 
BENZENE/FLUORESCENCE SPECTROSCOPY 
pag et me te ay detection of polycyclic aromatic 
hydrocarbons by laser induced molecular ie 2:49256 
BENZENE/NUCLEAR MAGNETIC RESONANCE 
Proton relaxation analysis of the benzene-silica gel system, 2:49290 
(ANL-Trans-1088) 
BENZENE/PYROLYSIS 
Some kinetic studies of the benzene-hydrogen and benzene- 
methane systems in the temperature range 600° to 800°C, 
2:49288 (BNL-50613) 
BENZENE/SOLVENT PROPERTIES 


ee eps tear etuman- 
eth alcohol mitre (7 re) 2472 


BENZENE/SORPTI 
a «lll 
sane bed of Sagades — (4 refs), 2:47223 
ZENE/SPECIFIC 
Ex ma nae np 
benzene and ethylbenzene pe at subcritical pressures and 


up to 420°C, 
BENZO ENZOPYRENE/ CARCINOGENESIS 
Skin tumor inating abit of benzo(epyrene 4 $- 7.8 and 78 
diol-9, 1 xides and 7,8-diol (Mice), 2 
BENZOPYRENE/CHEMICAL REACTION VIE YIELD 
Some questions of the theory of the pyro! of methane and 
pombe mechanisms of the formation ; soot, 2:47863 
ay ct pene pee ILITY 
trolled release of carcinogens from beeswax pellets, 2:49876 
(ORNL/MIT-244) of 
BERYLLIUM/CHARGED-PARTICLE TRANSPORT 
Electron energy deposition in multilayer geometries, 2:50272 
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BERYLLIUM/ENVIRONMENTAL TRANSPORT 
Environmental Pe annua at the Lawrence Livermore 
Laboratory 1976 ann cere 28 2:49728 (UCRL-50027-76) 
BERYLLIUM/RESIST. ING 
Resistance seam weldin, er Ame 
BERYLLIUM/TOXI 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
BERYLLIUM 9/PHOTONUCLEAR REACTIONS 
Atomic and nuclear interactions of high-energy photons and 
electrons with matter. Final report, 1 Jan 1973.31 Dec 1974 
(Cross sections), 2:50233 (AD-A-034968) 
BERYLLIUM 9 REACTIONS iC SCATTERING 
Experimental study of °Be[*Be, (*P, ?D, *T, *a)] (7"N, **N, *N, 
*C) reactions and °Be(*Be, °Be)*Be elastic scattering (5 to 16 
meV, differential cross sections), 2:50239 
BERYLLIUM 9 REACTIONS/FUSION REACTIONS 
Experimental study of *Be[*Be, (*P, *D, *T, *a)] (*7N, **N, “N, 
*C) reactions and *Be(*Be, *Be)*Be elastic scattering (5 to 16 
meV, differential cross sections), 2:50239 
BERYLLIUM 9 REACTIONS/MULTI-NUCLEON TRANSFER 
REACTIONS 
Experimental study of *Be[*Be, ('P, *D, *T, *a)] (?"N, 7*N, "*N, 
*C) reactions and °Be(*Be, oh oe elastic scattering (5 to 16 
meV, differential cross sections), 2:50239 
BERYLLIUM 9 TARGET/BERYLLI LIUM 9 CTIONS 
Experimental study of °Be[*Be, (*P, *D, *T, ‘a)] (?7N, '®N, '®N, 
*C)-reactions and °Be(* Be, oops ls scattering (5 to 16 
meV, differential cross sections), 2:50239 
BERYLLIUM 9 TARGET/DEUTERON REACTIONS 
Neutron yields and dosimetry for Be(d,n) and Li(d,n) neutron 
sources E/sub d/ = 40 MeV, 2:50236 (CONF-770321-7) 
BERYLLIUM 9 TARGET/TRITON REACTIONS 
Elastic scattering of polarized tritons by °Be and '*C: analyzing 
powers and differential cross sections (15 and 17 MeV, graphs, 


tables), 2:50237 (LA-6791-MS) 

IERYLLIUM ALLOYS/ELECTROCHEMICAL CORROSION 

The effect of gra —g = composites on the galvanic corrosion 
of ae loys. Final report, 1 Jan 1975-1 Apr 1976 (Be- 
mt 2:4 4 (AD-A.035029) 

ORIDES/CORROSIVE EFFECTS 

yo ge an of potential molten-salt breeder reactor 
materials in molten fluoride salts (Inconel 601, Cr and Nb 
modifications of Hastelloy N), 2:49200 (ORNL/TM-5783) 
YLLIUM MODERATORS 


ER 
See BERYLLIUM 
IERYLLIUM OXIDES/CATALYTIC EFFECTS 
Process for manufacturing gaseous mixtures rich in hydrogen 
(Patent), 2:47851 
BETA DETECTION/CRYSTAL COUNTERS 
Research of beta/gamma ratio for diamond nuclear radiation 
detectors, 2:49538 
BETA DETECTION/GEIGER-MUELLER COUNTERS 
Versatile By survey meter with numerical — 2:49558 
BETA DOSIMETRY/PLASTIC SCINTILLATION DETECTORS 
— counter method for determining dose rates in mixed 
beta- and -ray fields, 2:49556 
BEVALAC/B PRODUCTION 
Acceleration of partially stripped ions at the Bevalac, 2:49426 
(LBL-5558) 
pag op pees te PROGRAMS 
Hi; nucleus-nucleus studies at the Berkeley Bevalac 
Gurvey) 2 2: rae! on 


a cnet 1 the Reaktor-Sicherheitskommission during its 
115th meeting on August 28th, 1976. Kernkraftwerk Biblis, 
Block ‘ Operation to be continued after the first refuelling, 
2:4842 

BIBLIS-A REACTOR/INSPECTION 

First i tion of unit A in the RWE nuclear power plant 

BIBLIS, 2:48422 
BIBLIS-B REACTOR 

Recommendation of the Reaktor-Sicherheitskommission during its 

114th meeting on June 22nd/23rd, 1976. Kernkraftwerk Biblis 
25 


B, 2:484 
BIBLIS-B REACTOR/FEEDWATER 
Recommendation of the Reaktor-Sicherheitskommission during its 
117th meeting on October 13th, 1976. Kernkraftwerk Biblis, 
Block B. Continued operation of the feedwater container, 


2:48424 
BI-GAS PROCESS/CATALYSIS 
Gas seep research and development BI-GAS Process. 
Quarter! rt, July-September 1976, 2:47120 (FE-1207-21) 
BI-GAS PROC S/CATALYSTS 
Gas generator research and development: BI-GAS process. 
> report, October-December 1976, 2: 47131 (FE-1207- 


BIOLOGICAL MATERIALS/RADIATION INJURIES 


Gas generator research and development. BI-GAS process. —. 

FE 120731) progress report for the period May 1977, 2:471 
BI-GAS PROCESS/PILOT PLANTS 

Coal gasification. Quarterly report, July-Septebmer 1976, 2:47118 
(ERDA-76-93/3) 

Gas generator research and development BI-GAS Process. 
Quarterly report, July-September 1976, 2:47120 (FE-1207-21) 

Gas generator research and devel t: BI-GAS process. 


lopmen 
Quarterly report, October-December 1976, 2:47121 (FE-1207- 
25) 


Gas generator research and development. BI-GAS process. Sixty- 
ninth monthly progress report for the period May 1977, 2:47122 
(FE-1207-31) 

Status of processes in the USA for the production of SNG from 

148 


coal, 2:47 
BI-GAS PROCESS/REFRACTORIES 
ONDE) refractories for slagging gasifiers, 2:47103 (CONF- 
7609102- 
BI-GAS PROCESS/RESEARCH PROGRAMS 
Status of processes in the USA for the production of SNG from 
coal, 2:47148 
BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT/MALFORMATIONS 
Aberrant gallbladder: angiographic and radioisotopic 
considerations, 2:49958 
BILIARY TRACT/SCINTISCANNING 
Aberrant gallbladder: angiographic and radioisotopic 
considerations, 2:49958 
BINARY-FLUID Si 
Study and testing of direct contact heat yk ho4853 1) 
brines. Final rt, June whet Bos ke To 204 (ORO-4893-1 
BINARY.FLUID YSTEMS/GAS 
— ~3 the steam turbine plant — a aula electric station, 
2:482 
BINARY-FLUID SYSTEMS/GEOTHERMAL ENERGY 
CONVERSION 
Study and testing of direct contact heat exc for geothermal 
brines. Final rt, June 1975-July 1976, 2: 204 (ORO-4893-1) 
BINARY-FLUID SYSTEMS/HEAT EXCHANGERS 
Study and testing of direct contact heat exc poe 
brines. Final rt, June 1975-July 1976, 2:48204 (ORO-4893-1) 
BINARY-FLUID YSTEMS/OPTIMIZATION 
Working fluid and cycle selection criteria for binary geothermal 
power plants with resource temperatures in the range of 220°F 
to 400°F, 2:48206 (TREE-1108) 
BINARY-FLUID SYSTEMS/PERFORMANCE 
Cycle for the steam turbine plant for a geothermal electric station, 
2:48209 
BINARY-FLUID SYSTEMS/THERMODYNAMIC CYCLES 
Working fluid and cycle selection criteria for binary 
power plants with resource temperatures in the range of 220°F 
to 400°F, 2:48206 (TREE-1108) 
BINARY-FLUID SYSTEMS/WORKING FLUIDS 
Working fluid and cycle selection criteria for binary geothermal 
lants with resource temperatures in the range coat 220°F 
to 40°F, 2:48206 (TREE-1108) 
BIODEGRADATION/TEMPERATURE DEPENDENCE 
Thermal effects on pre ae of pollutants in water. 
Research report, 2:49841 (PB-261512) 
BIOLOGICAL MATERIALS 
(See also —_ biological materials.) 
See also BIOMASS 


FLOWERS 
FOOD 
LEAVES 

MILK 

PLANT STEMS 


TISSUES 
BIOLOGICAL MATERIALS/CHROMATOGRAPHY 
Liquid chromatographic separation of plant phenolics 
lyethylene glycol dimethacrylate = 2:49262 
BIOLOGICAL MATERIALS, ON MICROSCOPY 
Electron microscopy of frozen hydrated biological specimens, 
889 


2:49: 
BIOLOGICAL MATERIALS/FREEZING 
Electron microscopy of frozen hydrated biological specimens, 
2:49889 


BIOLOGICAL MATERIALS/RADIATION INJURIES 


——— microscopy of frozen hydrated biological specimens, 
2:49889 





BIOLOGICAL MATERIALS/RADIOMETRIC ANALYSIS 


BIOLOGICAL pone at Seen ne ANALYSIS 
Natural matrix standards ce standards for radionuclides in 
environmental samples), 2 "49754 + (COO-3563- 51) 
BIOMASS 
(All play | Gd matter such as plants, trees, grasses, and algae.) 


BIOMASS/ENERGY CONVERSION 
‘s renewable energy resources: an assessment of potential, 
2: 49006 P-21901) 
BIOMASS, ATION 
Distillery effluent treatment in the Brazilian National Alcohol 
Pro , 2:47880 
— — PROGRAMS 


\vities in biomass, 2: 
BIOMASS PLA PLANTATIONS/ ECONOMICS 
Pan, and economics of the Energy Plantation, 


BIOMASS PLANTATIONS/PLANNING 
“= operation, and economics of the Energy Plantation, 


2:47964 
BIOMEDICAL RADIOGRAPHY 
See also DIAGNOSTIC TECHNIQUES 
Sie oe udocyst: a late ne of trauma, 2:49954 
BIOMEDICAL RADIOGRAP /DIAGNOSTIC TECHNIQUES 
Automatic detection of alternations in pulmonary venous pressure, 
2:49978 (LA-UR-77-531) 
ee pn tp pay eer SOURCES 


Computed tomo; a Ty source, 2:49952 
BIOMEDICAL RADIO A /HEALTH 


8th annual national aiseuben on radiation control. Radiation 
— and risks: facts, issues, and options, 2:50010 (FDA-77- 


8021) 
BIRDS/BEHAVIOR 
Ecological effects of electrical transmission lines, poles and their 
accessories, on birds, 2:50103 (ORNL-tr-4336) 
BIRDS/ECOLOGY 
Ecological effects of electrical transmission lines, poles and their 
accessories, on birds, 2:50103 (ORNL-tr-4336) 
BIRDS/ENVIRONMENTAL EFFECTS 
— contribution of carbon, nitrogen, and phosphorus by 
it Canada geese to a hardwater lake, 2:49798 


B 
See PARTURITION 
BISMUTH/ELECTRON-ATOM COLLISIONS 
Electron-metal atom collision cross sections (Cross sections, 
autoionization review), 2:50193 
BISMUTH/ION EXCHANGE 
In situ reduction of ion exchange resins as a method for 
preconcentration of selenium and other heavy metals from 
ueous solutions (Te, As, Sb, Bi), 2:49831 
B 209/ENERGY LEVELS 
Neutron-induced gamma-ray production in 7°*Pb for incident- 
neutron energies between 4.9 and 8.0 MeV and in ®°*Bi for an 
incident-neutron energy of 5.4 MeV, 2:50257 
BISMUTH 209 TARGET. IN REACTIONS 
Neutron-induced gamma-ray production in ?°*Pb for incident- 
neutron energies between 4.9 and 8.0 MeV and in Bi for an 
incident-neutron energy of 5.4 MeV, 2:50257 
BITTER SPAR 
See DOLOMITE 
BITUMENS 


See also ASPHALTS 


COAL TAR 
BITUMENS/CHEMICAL ANALYSIS 
Analyses of oil produced during in situ reverse combustion of a 
Utah tar sand, 2:47645 
Chromatographic studies on oil sand bitumens, 2:47643 
Techniques of analysis of tar sand bitumens, 2:47644 
BITUMENS/CHROMATOGRAPHY 
HPLC techniques for analysis of residual fractions, 2:47517 
BITUMENS ON MICROSCOPY 
Electron microscopic observations of the morphology of 
bitumens, 2:47514 
BITUMENS/FRACTIONATION 
Fractionation of petroleum bitumens, 2:47486 
BITUMENS/HYDROCRACKING 
Microsco} . o—* for the structure of coke formed during 
the: of Athabasca bitumen, 2:47646 
BITUMENS/ ICTURE 
Electron ae observations of the morphology of 
bitumens, 2:47514 
BITUMINOUS COAL/CHEMICAL ANALYSIS 
Recent developments in mineral-coal sampling and sample 
tion, 2:47215 
B NOUS COAL/CHEMICAL REACTION KINETICS 
Entrained flow gasification (5 refs), 2:47077 (CONF-761 104-) 
aa ve it ened py Ope te 
) trends in utilization supply. report, 
2:47353 (PB-261278) 
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BITUMINOUS COAL/MOISTURE 
Determination of the moisture content in bituminous coal, 2:47202 
BITUMINOUS COAL/SAMPLE PREPARATION 
Automatic sampler and sam; — for coking coal, 2:47327 
BITUMINOUS COAL/S. 
Automatic sampler and sample splitter for coking coal, 2:47216 
— developments in mineral-coal sampling and sample 
tion, 2:47215 
B IOUS MATERIALS 
See also KEROGEN 
OIL SANDS 
OIL SHALES 
BITUMINOUS MATERIALS/CHEMICAL COMPOSITION 
Or, a matter of the combustible shale of the Kashpir deposit, 
1 
BLACK SHALES/ELECTRON MICROPROBE ANALYSIS) 
Electron microprobe studies of Mahogany Zone and Devonian oil 
shales, 2:47633 
BLACK SHALES/GEOCHEMISTRY 
Mass and electron paramagnetic resonance spectrometric analyses 
of selected oe components of cretaceous shales of marine 


ae 2: ~ 


ING) 
See BREEDING. BLANKETS 
BLOOD/CHEMICAL ANALYSIS 
ee of mutant hemoglobins with altered affinity for oxygen, 
2:4 
BLOOD/POLLUTION 
Epidemiologic study of the relationship between lead in drinking 
water and blood lead levels, 2:49815 
BLOOD PRESSURE/BIOLOGICAL RADIATION EFFECTS 
Immediate effects of 33 to 180 rad/min (60)Co exposure on 
[omnes and blood pressure in monkeys. Topical report, 
:50013 (AD-A-038470) 
BLOOD PRESSURE/LUNGS 
Automatic detection of alternations in pulmonary venous pressure, 
2:49978 (LA-UR-77-531) 
BLOOD SERUM/BIOASSAY 
Tissue culture system for the study of selenium action and toxicity 
and vitamin E action, 2:50046 
BLOWDOWN/HYDRAULICS 
Development of RELAP/SLIP for the semiscale blowdown heat 
trans’ -s test S-02-6 (NRC Standard Problem 6), 2:48716 (EPRI- 
NP-343) 
BLOWDOWN/PRESSURE DROP 
Evaluation of pressure drop en area changes during 
blowdown. Seamaster ¥ progr port, October 1, 1976- 
December 31, 1976 (BWR; PWR). 2 2:48726 (NUKEG-0047- 7) 


(Brookhaven National Laboratory.) 
BNL/INFORMATION SYSTEMS 
Data Model of the BNL Archive and Dissemination System, 
2:50541 (BNL-22473) 
Design and Data Model of the BNL Archive and Dissemination 
System, 2:50542 (BNL-22612) 
BNPS-1 REACTOR 
See BELOYARSK-1 REACTOR 
BNPS-2 REACTOR 
See BELOYARSK-2 REACTOR 
BODY 
See also TISSUES 
BODY. 
Adult decline in lean body mass (“°K tracer technique), 2:49960 
BOILERS/BURNERS 
—_- for improving the operation of oil-fired boilers (Patent), 
2:4 
Reduction of pollutants in gaseous hydrocarbon combustion 
roducts (Patent), 2:48346 
BOILERS/CONTROL SYSTEMS 
Draft control system desi; ” simulation and test for a high 
implosion potential boiler, 2:48315 (CONF-770403-1) 
= RS/DESIGN 
Coal-fired alkali metal power system design study. Technical 
ie, “sy 1, 1977-March 31, 19 7, 2:48298 
{ORNL 5885 


Fluidized-bed <a industrial application demonstration 
rojects. Quarterly technical progress report, October 1- 
ber 31, 1976, 2:47340 (FE-2472-1) 

Fluidized-bed combustion: industrial notes demonstration 

= Supplementary quarterly coho report, 
une 30-September 30, 1976, 2: ATA ( TE. 2472-10) 

Industrial application of fluidized bed combustion. Quarterly 
progress report, October-December 1976 (100,0000 pounds of 
steam per hour demonstration boiler at Georgetown 
University), 2:47339 (FE-2461-2) 

New approach to a fluidized bed steam boiler (21 refs), 2:47346 

BOILERS/EFFICIENCY 

Chemical conditioning of low-sulfur Western coal (4 references), 

2:47238 (CONF-770403-12) 





OCT. 31, 1977 


Cepations and answers on cutting fuel costs (Book; 58 questions), 
BOILERS/FLUE GAS 

Effect of the conditions of operation of a boiler fired with 
pulverized coal and blast furnace gas on the emission of 
nitrogen oxides from a steelworks boiler plant, 2:49399 

Reduction of pollutants in ” ct! hydrocarbon combustion 
sole (Patent), 2:483 

RS/FUELS 


OCEA warns 19 firms: don’t burn oil, gas, 2:48965 
BOILERS/IMPLOSIONS 
— control system design, simulation and test for a high 
mplosion potential boiler, 2:48315 (CONF-770403-1) 
BOILE RS. TERIALS 
Design of alloys for resistance to high-temperature erosion- 
corrosion by low velocity (75 fps) articles in both reducing and 
oxidizing atmospheres, 2:47088 (CONF-7609102-) 
BOILING WATER CTORS 
See BWR TYPE REACTORS 
BOLOMETERS/SENSITIVITY 
Bolometer for plasma diagnostics, 2:50322 
BOLOMETERS/SHIELDING 
= of radiation background rates in an IR sensor system, 
BOLTZMANN-VLASOV EQUATION/NUMERICAL SOLUTION 
ey solution of the Vlasov equation by transfer methods, 
BONE CELLS/ENZYMES 
Colla wee activity from isolated bone cells, 2:49941 
BONE Ow 


Saldinony activity in human marrow plasma directed against 
mouse marrow cell proliferation: reduced in subjects with 
decreased granulopoiesis, 2:49916 

BONE MARROW/BIOLOGICAL RADIATION EFFECTS 

A deficiency of hematopoietic stem cells in steel mice. Scientific 
report, 2:49992 (AD-A-034976) 

BONE MARROW CELLS/CELL PROLIFERATION 

Inhibitory activity in human marrow plasma directed against 
mouse marrow cell proliferation: reduced in subjects with 
decreased granulopoiesis, 2:49916 

BONE MARROW CELLS/INHIBITION 

Inhibitory activity in human marrow plasma directed against 
mouse marrow cell proliferation: reduced in subjects with 
decreased granulopoiesis, 2:49916 

BONE TISSUES/CHEMICAL ANALYSIS 

Fluoride distribution in a natural ecosystem and related effects on 

wild animals, 2:49761 
BONE TISSUES/PATHOLOGY 
Fluoride distribution in a natural ecosystem and related effects on 
wild animals, 2:49761 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Choosing an electrical energy future for the Pacific Northwest: an 
alternate scenario. a raft, 2:48985 (TID-27610) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORAX/INDUSTRIAL PLANTS 
Borax extraction utilizing geothermal energy, 2:48201 
RAX/RECOVERY 


Borax extraction utilizing geothermal energy, 2:48201 
BORAX/REFINING 
Borax extraction utilizing geothermal energy, 2:48201 
BOREHOLES/CORRELATIONS 
Prospects of lithological-type petroleum de sy exploration 
within the limits of the Surgut Arch of West Siberia relying on 
detailed correlation of logs and seismic prospection by the 
common deep point method, 2:47397 
BOREHOLES/GAMMA LOGGING 
Use of gamma-ray logs from wells drilled for petroleum 
exploration to define uranium provinces in subsurface 
formations, 2:47711 
BOREHOLES/RADIOACTIVITY LOGGING 
Californium-252 in-situ activation and photon detection techniques 
for uranium ore deposit evaluation, 2:47685 
BOREHOLES/TEMPERATURE DISTRIBUTION 
Investigation of superposition of forced and free thermal 
convection in the motion of viscoplastic media in the annular 
space of inclinded holes, 2:47433 
BORON/BIBLIOGRAPHIES 
Reinforced plastics. Part 2. Boron, carbon, and other reinforcin, 
materials. Volume 1. 1964-1975 (a bibliography with abstracts). 
Report for 1964-1975, 2:49219 (NTIS/PS-77/0069) 
BORON/ECOLOGICAL CONCENTRATION 
Origin of boron in waters of mud volcanoes, 2:50131 
IRRON/ELECTRICAL PROPERTIES 
A study of amorphous semiconductors for symmetrical varistor 
applications. Final report | Jull 72-31 Dec 74 (Switching 
properties), 2:49230 (AD-A-038351) 


BRICKS/HEAT TRANSFER 


BORON/MECHANICAL PROPERTIES 

Investigations into the mechanisms of thermal cycling damage in 
metal matrix composites. Technical report, 1 July 1975-30 Jun 
1976 (6061, 2024, 1100 aluminum/boron( carbon/aluminum), 
2:49221 (AD-A-035179) 

BORON/QUANTITATIVE CHEMICAL ANALYSIS 

Origin of boron in waters of mud volcanoes, 2:50131 

BORON/TOXICITY 

Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

BORON 10/PHOTONUCLEAR REACTIONS 

Atomic and nuclear interactions of high-energy photons and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974 
(Cross sections), 2:50233 yes 

BORON 11/PHOTONUCLEAR REACTION: 

Atomic and nuclear interactions of ree photons and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974 
(Cross sections), 2:50233 (AD-A-034968) 

BORON CARBIDES/PHYSICAL RADIATION EFFECTS 

Effect of fast neutron irradiation on the structure of boron carbide, 
2:49218 (HEDL-SA-880-FP) 

BORON CARBIDES/SINTERING 

Production of neutron shielding material (Patent; BsC* Al in Al 

boxes), 2:50287 
BORON COMPOUNDS/CURIE POINT 

Electronic and magnetic properties of amorphous Fe-P-B alloys 
(75 to 83 at.% Fe), 2:49176 (CALT-822-89) 

Magnetism and local environment model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo os amorphous alloys, 2:49173 Hi Bin as 

BORON COMPOUNDS/ELECTRIC COND 

Electronic and magnetic properties of amo’ shows FeP. Fe-P-B alloys 

(75 to 83 at.% Fe), 2:49176 (CALT-822-89) 
BORON COMPOUNDS/MAGNETIZATION 

Electronic and magnetic properties of amorphous Fe-P-B alloys 
(75 to 83 at.% Fe), 2:49176 (CALT-822-89) 

Magnetism and local environment model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo os amorphous alloys, 2:49173 (CALT-822-84) 

BORON ISOTOPES/LASER ISOTOPE SEPARATION 
Laser isotope separation, 2:47734 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 


Mixed-hybrid finite element by ye of second-order 


elliptic boundary-value prob 
2:50507 (ORO-3443-66 
Studies of the numerical solution of elliptic parabolic boundary 
value problems. te report, November 1, 1976-October 31, 
1977 (Univ. of Maryland), 2:50506 (ORO-3443-65) 
BRAIN/BIOLOGICAL RADIATION EFFECTS 
Response of the developing rat brain to varying doses and dose- 
rates of y-radiation, 2:50014 
BRAIN/SCINTISCANNING 
Computed tomography and radionuclide studies in the diagnosis 
of intracranial disease (°°/super m/ Tc), 2:49957 
Computed ‘a Ee) 243839 and brain scintigraphy in ischemic stroke 
(°%/super m/ +, 2:49959 
BRAIN/TOMOG 
Computed sommes and radionuclide studies in the diagnosis 
of intracranial disease (®°/super m/ Tc), 2:49957 
Computed ers >: and brain scintigraphy in ischemic stroke 
(*/super m/ Le 2:49959 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREATH/X-RAY EMISSION ANALYSIS 
Prediction of health effects of pollution aerosols, 2:49735 
BREATHING 
See BREATH 
BREEDING BLANKETS/MAGNETOHYDRODYNAMICS 
Study of MHD flow applied to the blanket elements of 
thermonuclear reactors, 2:50436 
BREEDING BLANKETS/MATERIALS TESTING 
Assessment of titanium for use in the 1st wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
BREEDING BLANKETS/PHYSICAL RADIATION EFFECTS 
Monte Carlo analysis of the effects of a blanket-shield penetration 
on the performance of a tokamak fusion reactor, 2: 
(ORNL/TM-5874) 
BREEDING BLANKETS/RADIATION HEATING 
Monte Carlo analysis of the effects of a blanket-shield penetration 
on the performance of a tokamak fusion reactor, 2: 
(ORNL/TM-5874) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS/HEAT TRANSFER 
Testing of checker bricks for regenerators of coke ovens with a 
high specific heat exchange surface, 2:47064 


ems. II. Weak-hybrid methods, 





BRICKS/PERFORMANCE TESTING 


‘BRICKS/PERFORMANCE TESTING 
Testing a coke oven regenerator lining of high specific heat 
exc surface, 2:47061 
BRICKS, DUCTION 
—— — economic feasibility of thermal energy storage. 
storage bey to the brick/ceramic 
oan Fina 


report, 2:48824 (COO-2558-2) 

BRICKS/THERMAL EFFICIENCY 

Testing a coke oven regenerator lining of high specific heat 

bee Epa 2:47061 

BRINES/ CAL ANALYSIS 

Characterization of Wyoming black trona brine, 2:47649 
BRINES/CHEMICAL COMPOSITION 

~~ in both high- and low-salinity brines, 2:48235 (COO-2607- 


) 
BRINES/CORROSIVE EFFECTS 
Alternate materials of construction for geothermal applications. 
geben rt No. 11, October-December 1976, 2:48228 
(BNL-5062 


es variables which cause some common scales in saline 
water systems, 2:48245 (COO-2607-4) 
BRINES/GEOCHEMISTRY 
Use of geochemical-equilibrium computer calculations to estimate 
ipitation from geothermal brines, 2:48255 (UCRL-52197) 
/MATHEMATICAL MODELS 
Computational methods for inion precipitation from 
geothermal brines, 2:48242 (COO-2607-4) 
BRINES/QUANTITATIVE CHEMICAL ANALYSIS 
Some features of distribution of potassium and calcium in stratal 
waters and rock solutions of oil fields in the Chechon-Ingush, 
ASSR, 2:47414 
BRINES/SCALING 
sg mer he study of amorphous silica deposition in a bench-scale 
uidized bed heat exchanger, 2:48239 (COO-2607-4) 
B tS/SIMULATION 
Scale formation and suppression in heat exchange systems for 
simulated geothermal brines, 2:48240 (COO-2607-4) 
BRINES. ODYNAMIC PROPERTIES 
Wellflow for geothermal wells: description of a computer 
ae including effects of brine composition, 2:48250 (UCID- 
BRIQUETS/PRODUCTION 
Production of a strong smokeless lump fuel from Shargun’skii coal 
fines by the Gone oxidation of briquettes (3 refs.), 2:47192 
BROADLANDS G FIELD/G ‘GEOCHEMISTRY 
eothermal 2:48265 


Rock-water system in areas, 
ERMAL FIELD/ROCK-FLUID 


BROADLANDS G 
INTERACTIONS 
Rock-water system in geothermal areas, 2:48265 
BROMINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
PROPERTIES 


Ss flame inhibition using molecular beam mass 
ry. Reaction rates and mechanisms in a 0.3 percent 
FBr inhi inhibyted methane flame, 2:47861 (BM-RI-8029) 
~ ote hate mgr pore ANALYSIS 
iructive-reductive ition of organic compounds, 
2:49245 (UCRL-Trans-1 1235) 
BROMINE/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
IMODEOXYURIDINE 


radient Synchrotron.) 
BROOKHAVEN ee eee MAGNETS * 
Cpeiapes with t superconducting 
2:49439 (BNL-22526) — 
—— NATIONAL LABORATORY 
BROWN COAL/CHEMICAL COMPOSITION 
ety y bound iron in brown coals (4 refs.), 2:47217 
BRO COAL/OXIDATION 
Activation of brown-coal chars with oxygen (33 refs.), 2:47221 
—— COAL/PYROLYSIS , 
tion of the or, com) of 
wn coal is (2 Prefs) 2 he ‘ganomineral wari 
wn montan wax at rates 
(16 Tefs. 2:47185 al nine 
BROWN COAL/SOLUBILITY 
Thermal dissolution of coal in tetralin (2 refs.), 2:47209 
BROWNS FERRY-1 REACTOR/REACTOR OPERATION 
——— eT On nee 
udes h 22, 1975, cabel tray fire), 2:48430 
BROWNS FE FERRY-! REACTOR/REACTOR START-UP 
a at the Browns Ferry Nuclear Plant 
(includes h 22, 1975, cabel tray fire), 2:48430 
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BROWNS FERRY-2 REACTOR/REACTOR OPERATION 
tion at the Browns Ferry Nuclear Plant 


. ( Pages ch 22, 1975, cabel fire), 2:48430 
inc’ tra 
ee ~tetaap FERRY-2 REA CLOR/REACTOR ST 'ART-UP 


Startu; tion at the Browns Ferry Ae a Plant 
~~ t March OM ae cabel tra = 2:48430 
BRO 2s FERRY-3 R/REACTO OPERATION 
Startu; Ape at ‘ae! Browns Ferry Nuclear Plant 
yA te arch 22, 1975, oy hey | fire), Kem goes 
a eee FERRY-3 REACT OR/REA START-UP 


aap my at the Browns Ferry Nuclear Plant 
Sune h 22, 1975, cabel tray fire), 2:48430 
UD IRS 


R ACCELERATO 
See PLASMA BETATRONS 


BUDR 
(Bromodeoxyuridine.) 
BUDR/BIOLOGICAL EFFECTS inilias tle, 2.49995 
tive of uv damage to no uman ce 
B ING MATERIALS 


See also BRICKS 
CEMENTS 
CONCRETES 
Autonomous house experiment (Use of on-site resources), 2: 48867 
New bui materials and components for passive heating of 
buildi 48040 (LA-6637 
BUILDING MATERIALS/DESIGN 
Insulated block (Patent; concrete blocks with polystyrene inserts), 


2:49083 
BUILDING MATERIALS/MANUFACTURING 
et in producing engineering materials, 2:49104 


See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 

BUILDINGS/AIR CONDITIONING 
Cooling system (Patent; salt solution evaporation and solar 


), 2:48088 
Method of and an installation for controlling the temperature of a 
— of rooms having mutually differing and varying 
—s oe amongst which rooms there is normally a 
uirement (Patent), 2:49082 
S/AIR POLLUTION CONTROL 
ic aromatic amine field monitoring and workplace 
2:49709 (LA-UR-77-163) 


BUILDIN 


decon' 
BUILDINGS/ARCHITECTURE 
Calculation of solar radiation intensity for heat technology 
investigations in building construction, 2:48041 
Pre-industrial and primitive vernacular architecture: a study of 
oo formance, 2:47999 (CONF-760633-) 
BUILDINGS/COOLING 
Heating and cooling system (Patent: simultaneous heating and 


BUILDINGS/DECONTAMINATL sro _— 
Carcinogenic 


aromatic amine field phos and workplace 
decon' 2:49709 (LA-UR-77-163) 
ay ee is ro qn a eas ii 
investigation o So lor resource recovery 
demolition wastes, 2:49122 (PB-262339) 
"ase ‘ — 
Energy calculations for energy conservation design of buildings. 
. Final report, 2:49069 8 (PB-865033), he 
n so) researc 
“sah ms 
Utilization of on-site resources in cold climate architecture, 
2:47993 (CONF-760633-) 
,> ING: , Rees py = + 
lor conserving energy in a (Patent eq 
Neg ed use in unoccupied hotel rooms eye 
buildings), 2: 
California energy conservation plan in 
Energy Policy and Conservation Act of 197 
Domestic energy use and energy conservation in 
2:49001 
for ener, 


Energy calculations 
Final report, 2:49069 (PB- 


) 
Home energy savers’ workbook, 2:49087 (PB-265659) 
Uti ite resources in cold climate architecture, 


2647993 ‘CONF-760633-) 
BUILDIN OS/ENERGY CONSUMPTION 
. ‘ed use and energy conservation in buildings, 


use in industry, 2:49100 
BUILDINGS/HEAT ab mae 
Special report, PRONG (AD 


5248918 


: an annotated bibliography. 
A-038447) ’ 
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Thermal imagery for evaluation of construction and insulation 
conditions of small buildings. Final report, July 1975-May 1976, 
2:49086 (PB-265 484) 

BUILDINGS/HEAT RECOVERY 
ag} ump on the rocks: an innovative heating/cooling system, 
47994 (CONF-760633-) 
BUIL DINGS/HEAT RECOVERY EQUIPMENT 
Heat recovery in eeeeee and heating large rooms, 2:49075 
BUILDINGS T STO) 

Commercial age of ll stora, rage in buildings for utility 

load leve'! 2:48823 (CONF-770403-14) 
BUILDINGS TING 
Heating and cooling system (Patent: peng ye basting and 
cooling of houses and swimming pools), 2:4 
BUILDINGS/HEATING S$ SYSTEMS 
Hot air a em (Patent), 2:49090 
BUILDINGS SYSTEMS 
New fluorescent td ~ interior ay 2:49071 
BUILDINGS/PASS SYSTEMS 
Pitkin go that A Soatet. .or...where did all the natural 


-6637- a. 
BUILDINGS/SITE S 
Climate and site: re ifuenceo my iid solar building design, 


) 
BUILDINGS/SOLAR AIR CONDITIONING 
nt technology for solar heating and cooling, 2:48067 
Heating and cooling with solar energy, 2:47986 CONF. 760522- ) 
Large scale solar heating/cooling, 2:47983 (CONF-760522-) 
Perceptual assessment of a new energy concept, 2:48056 
Solar idee, Lae ag of NATO Committee on the Challenges of 
iety, 2:48061 
Solas wep met cooling of buildings: activities of the private 
sector of the building community and its perceived needs 
relative to increased activity, 2:48004 ( /2697-76/2) 
— men a. a for the ee 
eating and cooling in ings; progress report, 
BUILDINOS/SOLAR COO LING $ YSTEMS 
—— of solar- a cooling of buildings. Final report, 
2:48002 (COO/2622-1) 
BUILDINGS/SOLAR SPACE HEATING 
Current technology for solar heating and cooling, 2:48067 
ee agricultural solar thermal energy program, 
Heating and cooling with solar energy, 2:47986 (CONF-760522-) 
Large scale solar heating/cooling, 2:47983 (CONF-760522-) 
Miminum energy building's first winter, 2:47996 (CONF-760633-) 
Perceptual assessment of a new energy concept, 2:48056 
Recent Canadian activities in solar heating, 2:48065 
Solar energy for buildi * mereun problems, solutions, 
2:47985 r INF-760522 


Solar ener program of Nato Committee on the Challenges of 
Modern Society, 2:4806 


Solar es he ee a of buildings: activities of the private 


sector of the building community and its perceived needs 
relative to increased activity, 2:48004 (C60/2697- 76/2) 
Some institutional problems of residential solar heating, 2:48051 
United States National Program for the demonstration of solar 
heating and cooling in buildings; progress report, 2:48066 
VACONT of —_ . using solar energy in cold climates, 2:47991 
BUILDINGS/SOLAR WATER HEATERS 
Economic and institutional rationale for solar retrofitting. Case 
example: ‘Project Sunshower’, 2:48100 
Solar energy for buildin practicality, problems, solutions, 
2:47985 INF- 76059.) 
BUILDINGS/SOLAR- ASSISTED HEAT PUMPS 
Solar assisted heat boots installations in cold climatic zones, 
2:47998 (CONF-760633- 
BUILDINGS/SPACE HEATING 
Method of and an installation for controlling the temperature of a 
lurality of rooms having mutually differing and varying 
requirements, amongst which rooms there is normally a 
cooling £29 uirement (Patent), 2:49082 
BUILDINGS, INSULATION 
Evaluation of heat addition and heat losses through outer 
enclosures in the conditions of Uzbedistan, 2:49070 
Fire hazards of lightweight insulation, 2:49074 
Trial solutions for an energy-economical optimization of the 
thermal i of structural bodies, 2:49079 
BUILDINGS/WASTE HEAT UTILIZATION 
— heat utilization. Ma ave = Sf y= = a from 
peti poo Index data eport for -Mar 
2:49115 (NTIS/PS-77/0284) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
JULGARIAN RESEARCH REACTOR IRT-1000 
See IRT-SOFIA REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 


BWR TYPE REACTORS/CONTAINMENT BUILDINGS 


BURMA/COAL RESERVES 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural gs, uranium, and 
thorium resources of the area (Book), 2:4765: 
BURMA/NUCLEAR FUELS 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural gs, uranium, and 
thorium resources of the area (Book), 2:4765 
BURMA/PETROLEUM 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural uranium, and 
thorium resources of the area (Book), 2:4765 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
a for improving the operation of oil-fired boilers (Patent), 


— to burn liquid fuels in a gaseous fuel burner (Patent), 
749404 


Burner configurations for staged combustion (Patent), 2:49400 
Energy conversion system (Patent), 2:49401 
Gasification in pulverized coal flames. Semi-annual 2:FT130 FE- 
bos) July- ber 1976 (Pulverized coal), 2:471 
nonin of pollutants in gaseous hydrocarbon combustion 
products (Patent), 2:48346 
BURNERS/FUEL INJECTION SYSTEMS 
Thermal work of cyclone pri furnaces using different method 
and atomization of fuel oil, 2:49398 
BURNERS/OPERATION 
Increasing the reliability of volute burners when burning highly 
reactive fuels, 2:48328 
Transition to joint combustion of anthracite coal and high-sulfur 
fuel oil in an 800 MW steam generating plant, 2:4832 
BURNERS/PERFORMANCE 
Combustion of liquid fuel in tunnel a. 2:49396 
Thermal work of cyclone p furnaces using different method 
and atomization of fuel oil, Fangs 4 i 
BURROUGHS COMPUTERS, TORS 
Verification of micro) ~ hogs» es S (UCLA. 34P214-45) 
BURST CAN D 
See FAILED ELEMEN: T DETECTION 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BUSES/EXHAUST GASES 
Evaluation of rail rapid transit and —_ bus service in the urban 
commuter market. Final i 2:49097 (PB-265236) 
BUSES/FUEL CONSUMPTI 
Evaluation of rail rapid transit ae —— bus service in the urban 
commuter market. Final rt, 2:49097 (PB-265236) 
BUTADIENE/MONITORIN 
Niosh analytical methods for Set G, 2:49723 (PB-265026) 
BUTANE/EQUATIONS OF STATE 
eee parameters for the Redlich-K wong equation of state, 
BWR TYPE REACTORS 
See also BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
DRESDEN-1 REACTOR 
DUANE ARNOLD-1 REACTOR 
ENRICO FERMI-2 REACTOR 
FUKUSHIMA-3 REACTOR 
HAMAOKA-2 REACTOR 
HARTSVILLE-1 REACTOR 
HARTSVILLE-2 REACTOR 
HARTSVILLE-3 REACTOR 
HARTSVILLE-4 REACTOR 
LACBWR REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
PILGRIM-1 REACTOR 
Development of domestic LWR technology, 2:48390 
Fission reactors, 2:48393 
Intermediate size LWR plant study for agp ye 
Volume 1. Executive eS 3 (ORNL, ub-4380/1) 1) 
BWR TYPE REACTORS/BLO 
Deve! t of RELAP/SLIP for the semiscale blowdown heat 
nro S-02-6 (NRC Standard Problem 6), 2:48716 (EPRI- 


Evaluation of ure drop across area c a 
blowdown. Quarterly progres rt, Satter 6- 
December 31, 1976, 3 ag756 ON 7 

BWR TYPE REACTORS/CONTAINMENT NT BUILDINGS 

Review of French containment vessels, 2:48769 





BWR TYPE REACTORS/CONTAINMENT SHELLS 


BWR TYPE REACTORS/CONTAINMENT SHELLS 

Fabrication of liners for concrete containment, 2:48391 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
ynamic modeling of a Mark II pressure suppression system, 
2:48719 (EPRI-NP-441) 

Mark I 1/5-scale boiling water reactor pressure suppression 

experiment. Quick-look report for test numbers 1.1, 1.2, and 1.3 
tformed on March 18, 25, and 30, 1977, 2:48749 (UCID- 
7446-2) 
Mark II pressure suppression containment systems: an analytical 
model of the pool swell ee, 2:48725 (NEDO-21544) 
BWR TYPE REACTORS/CONTROL ELEMENTS 
Control rod for BWR (Patent), 2:48657 
BWR TYPE REACTORS/CORE FLOODING SYSTEMS 

Heat transfer in spraying and flooding a BWR double bundle, 
2:48799 (INEL-TR-13) 

BWR TYPE REACTORS/CORE SPRAY SYSTEMS 

Heat transfer in spraying and flooding a BWR double bundle, 
2:48799 (INEL-TR-13) 

— ba REACTORS/DECONTAMINATION 
tional radiation e ure in LWRs increasing, 2:48809 
BWR PE REACT ORS/ECCS 
Control device for an emergency core cooling system in a nuclear 
reactor (Patent), 2:48760 
BWR TYPE REACTORS/FAILED ELEMENT DETECTION 
Method of failed fuel detection (Patent), 2:48385 
BWR TYPE REACTORS/FAULT TREE ANALYS 
Probabilistic safety analysis. Final report, 2:48717 tEPRI-NP-424) 
BWR TYPE REACTORS/FEEDWATER 

Corrosion inhibition by injection of oxygen gas into feedwater 

system in BWR plant, 2:48397 
BWR TYPE REACTORS/FUEL ASSEMBLIES 

Aseismatic reactor core center grid (Patent), 2:48388 

Device for controlling distribution of flow rate of coolant in a 
nuclear reactor (Patent), 2:48653 

Nuclear fuel of the boiling water reactor, 2:48396 

BWR TYPE REACTORS/FUEL CYCLE 

KWIKPLAN: a computer program for projecting the annual 
requirements of nuclear fuel cycle operations, 2:48382 (ORNL/ 
TM-5880) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Nuclear fuel of the boiling water reactor, 2:48396 

Performance of light water reactor fuel and reactor safety, 2:48395 
BWR TYPE REACTORS/FUEL MANAGEMENT 

Optimization of fuel assembly allocation for boiling water 
reactors, 2:48398 

BWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Zirconium metal-water oxidation kinetics program sponsored by 
the NRC Division of Reactor Safety Research. Quarterl 
Ogress report, January-March 1977, 2:48729 (ORNL/ 
EG/TM-110 
BWR TYPE REACTORS/IN CORE INSTRUMENTS 

Summary of ORNL investigation of in-core vibrations in BWR-4s, 
2:48381 (ORNL/NUREG/TM-101) 

BWR TYPE REACTORS/LABORATORY EQUIPMENT 

Chemical laboratories in nuclear power oy 2:48401 

BWR TYPE REACTORS/LOSS OF 

Analysis of post LOCA gamma ray tee in ~ resentative light 
water reactors. Volume I: final report, 2: 48718 (EPRI-NP- 
425(Vol.1)) 

Mark I 1/5-scale boiling water reactor pressure suppression 
experiment. Quick-look report for test numbers 1.1, 1.2, and 1.3 
performed on March 18, 25, and 30, 1977, 2:48749 (UCID- 
17446-2) 

Mark II pressure pater containment systems: an analytical 
model of the pool swell phenomenon, 2:48725 (NEDO-21544) 

Multirod burst test fy one Quarterly pro = report, January- 
March 1977, 2:48728 (ORNL/NUREG. Os) 

Studies on loss-of-coolant accident. ROSA ae 2:48783 

Two-phase ae performance pr etry preliminary test plan. Key 
= report, 2:48378 (EPRI- 

BWR TYPE REACTORS/MELTDOWN 

Failure modes of alternate containment designs following 

postulated core meltdown, 2:48737 (PB-261890) 
BWK TYPE REACTORS/NOZZLES 

Comparison of finite element and influence function methods for 
three-dimensional elastic analysis of —- water reactor 
feedwater nozzle cracks. Phase a 2:48384 (PB-260553) 

BWR TYPE REACTORS/OFF-GAS S 

Method for separating condensive ae wane gases containing 

radioactive rare gases (Patent), 2:47771 
BWR TYPE REACTORS/PERSONNEL 

Controlling occupational radiation exposure at operating nuclear 
power stations, 2:48803 

— operators for Spain's nuclear stations and maintenance/ 

tion management, 2:48404 
BWR 1 PE REACTORS/POWER DISTRIBUTION 

Monitoring system of local output detectors for a nuclear reactor 

(Patent), 2:48389 
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Power distribution monitor for nuclear reactor (Patent), 2:48386 
BWR TYPE REACTORS/PRESSURE SUPPRESSION 
— I 1/5-scale boiling water reactor pressure ete 
ent quick-look report, 2:48750 (UCID-1 446-3) 
Mari I 1/5-sale boiling water reactor pressure sup ory 
experiment quick-look report, 2:48751 (UCID-17446-4 
Pressure suppressing containment for nuclear reactor (Petent), 
2:48756 
Pressure suppressing enclosure for nuclear reactor (Patent), 
2:48757 
BWR TYPE REACTORS/PRESSURE VESSELS 
Computational procedure for the stress and deformation analysis 
of high-pressure vessel flanges, 2:48402 
Power reactor eT vessel benchmarks: an overview, 2:48379 
(EPRI-NP-3 
Relationship tena radiation embrittlement and allowable crack 
size of nuclear pressure vessel, 2:48790 
Standardization project for recurrent tests in nuclear facilities, 
2:48403 
BWR TYPE pemmetge  secangine 
Two-phase pum; P per y—4-- gram preliminary test plan. Key 
wit report, 378 (EPRINP. {P128) 
B TYPE REACTORS/RADIOACTIVE WASTE 
PROCESSING 
Device for removing radioactive iodine discharged from a nuclear 
reactor (Patent), 2:48387 
BWR TYPE REACTORS/REACTOR ACCIDENTS 
Probabilistic safety analysis. Final report, 2:48717 (EPRI-NP-424) 
BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Banked position withdrawal sequence, 2:48649 (NEDO-21231) 
Device for controlling distribution of flow rate of coolant in a 
nuclear reactor (Patent), 2:48653 
timal control of a boiling water nuclear reactor, 2:48663 
B TYPE REACTORS, CTOR COOLING SYSTEMS 
Corrosion inhibition by injection of oxygen gas into feedwater 
system in BWR plant, 2:48397 
BWR TYPE REACTORS/REACTOR NOISE 
aieeen of noise analysis to boiling water reactor, (1), 2:48399 
TYPE REACTORS/REACTOR SAFETY 
List of key words with classification for a standard safety report 
for nuclear power plants with PWR or BWR, 2:48789 
Nuclear safety experiments in the Marviken power station, 2:48802 
Probabilistic safety analysis. Final a 2: 48717 — 9 
BWR TYPE REACTORS/ROD DR 
Banked position withdrawal sequence, 2:48649 (NEDO-21231) 
BWR REACTORS/STEAM TURBINES 
Separate steam seal system for turbines for nuclear power 
generation, 2:48400 


Cc 


CADMIUM/BIOLOGICAL ACCUMULATION 
Effects of chelating agents on the uptake and accumulation of 
cadmium by Mytilus edulis, 2:50055 
Physiological and biochemical aspects of cadmium toxicity in 
soybean. Part II. Toxicity, bioaccumulation and subcellular 
fractionation of cadmium in soybean plants grown at subchronic 
to acute cadmium levels, 2:50053 
CADMIUM/BIOLOGICAL EFFECTS 
Cadmium and its influence of plants, animals and man with regard 
aie and industrial cantibens, 2:49760 
‘(CHEMICAL ANALYSIS 
“a of some trace elements in the 1/2 ton per day SYNTHOIL 
PDU, 2:47179 
CADMIUM/ECOLOGICAL CONCENTRATION 
Fluvial transport of selected heavy metals in the Grand Calumet 
River system (Cd, Pb, Zn, Fe), 2:49824 
Heavy metal additions to the surface waters, stream sediments and 
—— aquatic life in the Meramec Park Reservoir Drainage 
Basin, Missouri (Hg, Cu, Pb, Zn, Cd), 2:49820 
Investigation ¢ of Clearwater Lake as a potential sink for heavy 
from lead mining in southeast Missouri, 2:49822 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
Trace metals in rivers: speciation, transport and role of sediments 
(Cd, Pb), 2:49818 
CADMIUM/ENVIRONMENTAL EFFECTS 
ee plants, animals and man with regard 
geological and industrial conditions, 2:49760 
~- of Clearwater Lake as a potential sink for heavy 
from lead mining in southeast Missouri, 2:49822 
Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 





OCT. 31, 1977 


CADMIUM/ENVIRONMENTAL TRANSPORT 
Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
grass (thalassia testudinum) ecosystem, 2:49803 (CEER-2) 
CADMIUM/FRACTIONATION 
Physiological and biochemical aspects of cadmium toxicity in 
soybean. Part II. Toxicity, bioaccumulation and subcellular 
fractionation of cadmium in soybean plants grown at subchronic 
to acute cadmium levels, 2:50053 
CADMI TH HAZARDS 
Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 
CADMIUM/INGESTION : 
Trace element toxicity associated with a public water supply (Cu, 
= a 2:49816 
I 


Environmental interaction of lead and cadmium on reproduction 
and metabolism of male rats, 2:50072 
CADMIUM/POLAROGRAPHY 
Determination of traces of heavy metals in food by means of 
inverse polarography. I. Determination of lead, cadmium, and 
copper, 2:49755 
CADMIUM/ROOT ABSORPTION 
Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
grass (thalassia testudinum) ecosystem, 2:49803 (CEER-2) 
CADMIUM/SOIL CHEMISTRY 
Adsorption of alkaline earth, transition, and heavy metal cations 
by hydrous oxide gels of iron and aluminum, 2:49756 
Large-scale zonal rotors in soil science (Density gradients; 
biological availability), 2:49753 
Stability constants of Cu**, Pb**, and Cd* complexes with humic 
acids, 2:49757 
CADMIUM/TOXICITY 
Environmental interaction of lead and cadmium on reproduction 
and metabolism of male rats, 2:50072 
Limiting conditions for the induction of hypertension in rats by 
cadmium, 2:50069 
Physiological and biochemical aspects of cadmium toxicity in 
soybean. Part II. Toxicity, bioaccumulation and subcellular 
fractionation of cadmium in soybean plants grown at subchronic 
to acute cadmium levels, 2:50053 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
Trace element toxicity associated with a public water supply (Cu, 
Cd, Pb), 2:49816 
CADMIUM/UPTAKE 
Effects of chelating agents on the uptake and accumulation of 
cadmium by Mytilus edulis, 2:50055 
CADMIUM 109/BIOLOGICAL ACCUMULATION 
Estimating bioavailability of sediment-bound trace metals with 
chemical extractants (/sup 110m/Ag, Cd, Co, ®Zn, 
Macoma balthica), 2:50024 
CADMIUM 109/EXTRACTION 
Estimating bioavailability of sediment-bound trace metals with 
chemical extractants (/sup 110m/Ag, '®°Cd, ®Co, ©Zn, 
Macoma balthica), 2:50024 
CADMIUM 112/ENERGY LEVELS 
Nuclear structure of '"*Cd and '*Cd, 2:50248 (ANL-76-96) 
CADMIUM 114/ENERGY LEVELS 
Nuclear structure of '"*Cd and '"*Cd, 2:50248 (ANL-76-96) 
CADMIUM TELLURIDES/PHYSICAL RADIATION 
Study of the effects of radiation on the electrical and optical 
properties of HgCdTe. Final report, 26 Jun 1975-26 Jun 1976, 
2:49240 (AD-A-035055) 
CAFFEINE/BIOLOGICAL EFFECTS 


Replicative repair of uv damage to normal human cells, 2:49995 
CALCITE/DEPOSITION 


Preliminary study of amorphous silica deposition in a bench-scale 
liquid fluidized bed heat exchanger, 2:48239 (COO-2607-4) 
CALCITE/GEOTHERMOMETRY 
Dolomite-calcite, geological thermobarometer, 2:48267 
CALCIUM/CHEMISORPTION 
Calcium and strontium absorption by corn roots in the presence of 
chelates, 2:50050 
CALCIUM/ECOLOGICAL CONCENTRATION 
Metal ances in human hair from India (Pilani, Rajasthan), 
2:497 
Single human hair root analysis by nuclear particle accelerator 
technique, 2:49765 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
CALCIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Effect of channelling on impurity analysis by charged particle 
induced x rays (Impurities in GaAs), 2:49251 


CALIFORNIA 


CALCIUM/ROOT ABSORPTION 

Nature and magnitude of calcium uptake by excised roots of vetch 

and barley, 2:49990 
CALCIUM/SOIL CHEMISTRY 

Adsorption of alkaline earth, transition, and heavy metal cations 

by hydrous oxide gels of iron and aluminum, 2:49756 
CALCIUM/SPATIAL DISTRIBUTION 

Some features of distribution of potassium and calcium in stratal 
waters and rock solutions of oil fields in the Chechon- 
ASSR, 2:47414 

CALCIUM 40 TARGET/OXYGEN 16 REACTIONS 

Distribution of reaction strength observed in *O + “Ca 
collisions (Excitation functions), 2:50245 (ANL-76-96) 

Study of the reactions *O + “ 4 44 #8Ca at 56 MeV: total 
reaction cross sections (Relative stren of compound and 
direct processes), 2:50243 (ANL-76- 

CALCIUM 42 TARGET/OXYGEN 16 REACTIONS 

Study of the reactions **O + * 4 4 48Ca at 56 MeV: individual 
transfer (Angular distributions and spectra, finite-range DWBA 
analysis), 2:50242 (ANL-76-96) 

Study of the reactions **O + “ * 4 48Ca at 56 MeV: total 
reaction cross sections (Relative > aa of compound and 
direct processes), 2:50243 (ANL-76- 

CALCIUM 44 TARGET/OXYGEN 16 REACTIONS 

Study of the reactions **O + * 4 * 48Ca at 56 MeV: total 
reaction cross sections (Relative stren; of compound and 
direct processes), 2:50243 (ANL-76- 

CALCIUM 48 TARGET/OXYGEN 16 REACTIONS 

Mechanism of transfer reactions induced by '*O on **Ca (56 
MeV: (780, '°N), (70, 170), angular distributions), 2: 
(ANL-76-96) 

Study of the reactions **O + “ 4 4“ 48Ca at 56 MeV: total 
reaction cross sections (Relative stren; of compound and 
direct processes), 2:50243 (ANL-76-9 

CALCIUM CARBONATES 
See also CALCITE 
CALCIUM CARBONATES/ENVIRONMENTAL EFFECTS 

Nitrogen, phosphorus, particulate and colloidal carbon content of 

sedimenting seston of a hard-water lake, 2:49797 
CALCIUM COMPOUNDS/CHEMICAL PREPARATION 
Calcium chromate synthesis process, 2:49272 (GEPP-289) 

CALCIUM COMPOUNDS/FORMATION HEAT 

Chemical Engineering Division thermochemical studies annual 
report, July 1975-June 1976 (MgUQ,; CaUO,; BaUO,; beta- 
LiAl), 2:49268 (ANL-76-102) 

CALCIUM COMPOUNDS/PRECIPITATION 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Volume II. Appendices. 
Final report, 2:47244 (PB-264954) 

CALCIUM COMPOUNDS/THERMODYNAMIC PROPERTIES 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Volume II. Appendices. 
Final report, 2:47244 (PB-264954) 

CALCIUM FLUORIDES 
See also FLUORITE 
CALCIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 

Thermal conductivity of the V/sub k/ center in CaF2, 2:49241 
(COO-1105-242) 

CALCIUM FLUORIDES/V CENTERS 

Thermal conductivity of the V/sub k/ center in CaF2, 2:49241 
(COO-1105-242) 

CALCIUM IONS/BIOLOGICAL EFFECTS : 

Separate effects of mercurial compounds on the ionophoric and 
fydrolytic functions of the (Ca** + Mg**)-ATPase of 
sarcoplasmic reticulum (Skeletal muscle of rabbits), 2:49879 

CALCIUM OXIDES/CATALYTIC EFFECTS 

Process for manufacturing gaseous mixtures rich in hydrogen 

(Patent), 2:47851 
UM SULFATES/PRECIPITATION 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Vol. I. Final report, 2:47243 
(PB-264953) 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Volume II. Appendices. 
Final report, 2:47244 (PB-264954) 

CALCIUM SULFATES/THERMODYNAMIC PROPERTIES 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Volume II. Appendices. 
Final rt, 2:47244 (PB-264954) 

CALENDARS/COMPUTER CODES 

INDFORM: generating forms for indeterminate personnel, 
2:50521 (UCID-30155) 

CALIBRATION STANDARDS/SPECIFICATIONS 

American National Standard volume calibration techniques for 
nuclear materials control, 2:47815 

CALIFORNIA 
See also IMPERIAL VALLEY 
LOS ANGELES 





CALIFORNIA/AIR POLLUTION 


CALIFORNIA/AIR POLLUTION 
Characterization of aerosols in California (ACHEX). Volume III. 
Digest o yb nye data. Part I. Final report 25 Oct 71-30 
soo, t, 49 cs Li 
<Methodolog | id dat for th f 1 
ethodology an ¢ Steet ‘or the preparation of long- 
oon 0 pom = — of California and economic regions of the 
tate, 2: 
CALIFORNIA/ELECTRIC POWER 
Methodology for California electric energy forecas 
analysis. Technical supplement, Part II, 2: 48979 ( Ni21889/2) 
Methodology for California electric energy fo 
analysis. Technical supplement, Part III, 2:48980 P.21889/3) 
Methodology for California electric energy forecasting report. 
Part I, 2:48929 (NP-21889/1) 
Review and analysis of resource forecasts of California electric 
utilities, 2:48941 
Utah coal for Southern California Power: the general issues, 
2:48339 (PB-261680) 
CALIFORNIA/ENERGY CONSERVATION 


California energy conservation plan in res to the Federal 


Energy Policy and Conservation Act of 1975, 2:48918 
Consumer energy conservation study. Final report (Survey of 
1043 consumers), 2:48910 (NP-21891) 
Investigation of the market potential and optimal Qtr. itionings for 


household ener yh, ua 2:48912 -22008 
CALIFORNIL 
California energy conservation plan in response to the Federal 
Energy Policy and bn Act of 1975, 2:48918 
ae N 


tions for ow nh Finsir rt, 2:49102 (NP-21867) 
CALIFORRIAY GEOTHERMAL FIELDS 


pate station location map Breitenbush Known 
Geothermal Resource Area, Oregon, 2:48188 (USGS-OFR-76- 


700F) 
CALIFORNIA/LIQUEFIED NATURAL GAS 
LNG port backers hit siting bill changes, 2:48975 
CALIFORNIA/LNG G PLANTS 
LNG terminals in California: An overview of LNG technology, 
the need for state regulation, and recommended resources 
Ty for regulatory program development, 2:47583 (NP- 


2 
CALIFORNIA/MAGNETOTELLURIC SURVEYS 
Audio-magnetotelluric station location map Breitenbush Known 
Geothermal Resource Area, Oregon, 2:48188 (USGS-OFR-76- 


700F) 
CALIFORNIA/NATURAL GAS 
Evaluation of possible actions to alleviate the natural shortage 
in California. Final report. SRI project 4684, 2:47579 (NP- 


21848) 
CALIFORNIA/NATURAL GAS INDUSTRY 
LNG decision in California: reliability, cost, safety, and siting. 
Final lan 2:47582 (NP-22004) 
CALIFORNIA/POWER DEMAND 
si oo model of electrical energy demand in California, 


2:48 
CALIFORNIA/POWER GENERATION 
California electricity Ty methods asessment project. Final 
report, 2:48992 (NP-21975) 
Electric utilities forecasts of loads and resources: summary of 
1976, 2:48978 (NP-21850) 
CALIFORNIA/POWER PLANTS 
California Energy Commission biennial report. Power plant siting 
rt: Facility Siting Division (Location and installed capacity 
of all California power plants; 1975), 2:48348 (NP-22024) 
CALIFORNIA/PUBLIC ES 
— service area urban development forecasting assessment, 
48874 (NP-21851) 
CALIFORNIA/TELLURIC SURVEYS 
udio-magnetotelluric station location map Breitenbush Known 
Geothermal Resource Area, Oregon, 2:48188 (USGS-OFR-76- 


700F) 
CALIFORNIA/URBAN AREAS 
Utility service area urban development forecasting assessment, 
2: 48874 (NP-21851) 
CALIFORNIA/WIND 
Analysis of the winds of site 300 as a source of power, 2:48275 
(UCRL-51469(Add.)) 
CALORIMETRIC DOSEMETERS/DESIGN 
Improved silicon microcalorimeter dosimetry system for transient 
radiation effects testing, 2:49573 
CALORIMETRIC DOSEMETERS/PERFORMANCE 
Fast- cryogenic calorimeter containing a 52-KG radiation 
absorber (To measure fission product radiation from 60 mg *°U 
foils irradiated in reactor), 2:49571 (LA-UR-77-515) 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
CAMAC SYS’ f EM EQUIPMENT INTERFACES 
CAMACYE: extending the concept of CAMAC, 2:49677 
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Distributed intelligence in CAMAC, 2:49681 

Toward a theory of co’ ae a interfacing, 2:49683 
CAMAC SYSTEM/PR 

CAMAC software, 2:50540 


CAMBIUM 
See MERISTEMS 
'AMERA TUBES/PERFORMANCE 
Characteristics of ae 9666 area CCD imaging systems (For deep 


photography 

CAMERA TUBES’ PHY: HYSICAL RADIATION EFFECTS 
Characteristics of large area CCD imaging systems (For deep 

cal photography), 2:49666 


See also ALBERTA 
NEWFOUNDLAND 
NORTHWEST TERRITORIES 
NOVA SCOTIA 
ONTARIO 
UEBEC 
ISKATCHEWAN 
CANADA/ENERGY CONSERVATION 
Energy conservation (Booklet), 2:48915 
CANADA/ENERGY POLICY 
Canada’s energy opportunities, 2:48934 
me conservation (Booklet), 2:48915 
Northern development and technology assessment s 
study of petroleum development programs in the Mackenzie 
—— Sea region and the Arctic Islands (Book), 
CANADA/ENERGY SOURCES 
Canada’s renewable energy resources: an assessment of potential, 
2:49006 (NP-21901) 
— of Canadian activities in renewable energy resources, 
bight ne SUPPLIES 
Canada’s ener, rtunities, 2:48934 
CANADA/G CAL SURVEYS 
Geochemical reconnaissance for uranium in Canada: notes on 
methodology and interpretation of data, 2:47674 
Uranium and copper exploration by nearshore lake sediment 
eochemistry, kok region of Labrador, 2:47717 
CA ADA/ GEOCHEMISTRY 
a source potential of sediments in the Sverdrup Basin, 
2: 
CANADA/GEOLOGIC STRUCTURES 
Northwest ae of the Sverdrup Basin, 2:47391 
CANADA/GEO Y 
Development of Atlantic Canada as a result of continental 
= evidence from offshore gravity and magnetic data, 
2:5011 
Evolution and geology of western Baffin Bay and Davis Strait, 
Canada, 2:50117 


CANADA/GEOMORPHOLOGY 
Paleogeography and ee in the Mesozoic and Cenozoic, 
southeastern Canada, 2 
Post-Paleozoic geology a Banks, Prince Patrick, and Eglinton 
Islands, Arctic Canada, 2 
CANADA/GEOPHYSICAL ‘SURVEYS 
——- reconnaissance of Davis Strait and adjacent areas, 


CANADA/NATURAL GAS DEPOSITS 
Underground aes pee formations in Canada, 2:47623 
CANADA/PETRO 
Northern development and technology assessment s 78 
study of petroleum development programs in the kenzie 
—_ Sea region and the Arctic Islands (Book), 
CANADA/PETROLEUM DEPOSITS 
i source potential of sediments in the Sverdrup Basin, 
Underground op ody geological formations in Canada, 2:47623 
CANADA/PIP) 
Northern railway option, 2:47507 
CANADA/RAILWAYS 
Northern railway option, 2:47507 
CANADA/SED) ATION 
Paleogeography and sedimentation in the Mesozoic and Cenozoic, 
southeastern Canada, 2:47378 
CANADA/SOLAR FLUX 
Climatology of available solar energy for Canada, 2:47912 
CANAD. LAR SPACE HEATING 
Recent Canadian activities in solar heating, 2:48065 
CANADA/STRATIGRAPHY 
Mesozoic and Cenozoic ontenety of the Atlantic continental 
margin, eastern ala 
CANADA/TECTONI 
Structure of the a Charlotte Basin, 2:47394 
Western Canadian continental margin, 2:50128 
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CANADA/THORIUM ORES 
Significance of radioelement concentration measurements made by 
—— gamma-ray spectrometry over the Canadian Shield, 
CANADA/URANIUM DEPOSITS 
Current approaches to geochemical reconnaissance for uranium in 
the Canadian Shield, 2:47686 
Effects of line spacing on contoured airborne gamma-ray 
spectrometry data, 2:47687 
Geochemical reconnaissance for uranium in Canada: notes on 
methodology and interpretation of data, 2:47674 
Significance of radioelement concentration measurements made by 
peo gamma-ray spectrometry over the Canadian Shield, 
Uranium and copper exploration by nearshore lake sediment 
geochemistry, Kaipokok region of Labrador, 2:47717 
CANADA/URANIUM RESERVES 
Uranium resources evaluation model as an exploration tool, 
2:47700 
CANADA/WIND POWER 
Recent Canadian activities in wind power, 2:48276 
CANADA NRX RESEARCH REACTOR 
See NRX REACTOR 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Fission reactors, 2:48393 
CANDU TYPE REACTORS/FUEL ELEMENTS 
Automatic sequencing and an on-line gamma spectroscopy system 
using a microprocessor controller, 2:48698 
CANDU TYPE REACT — OR CONTROL SYSTEMS 
Reactor and station control, 2:4866 
CANDU TYPE REACTOR S/REACTOR INSTRUMENTATION 
Reactor and station control, 2:48668 
CANDU TYPE REACTORS/SELF-POWERED GAMMA 
DETECTORS 
Characterization of platinum self-powered detectors, 2:48478 
CANDU TYPE REACTORS/SELF-POWERED NEUTRON 
DETECTORS 
Characterization of platinum self-powered detectors, 2:48478 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPSULES/DECONTAMINATION 
Electrochemical decontamination of strontium fluoride storage 
ca - 2:49313 (BNWL-2125) 
See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/BIBLIOGRAPHIES 
Reinforced plastics. Part 2. Boron, carbon, and other reinforcing 
materials. Volume 1. 1964-1975 (a bibliography with abstracts). 
Report for 1964-1975, 2:49219 (NTIS/PS- 77/0069) 
CARBON/CHEMICAL REACTION KINETICS 
Differential thermal analysis and reaction kinetics for nth-order 
reaction, 2:49269 
CARBON/ENVIRONMENTAL EFFECTS 
Nitrogen, phosphorus, iculate and colloidal carbon content of 
sedimenting seston of a hard-water lake, 2:49797 
CARBON IRONIC ATOMS 
Measurement of x rays from antiprotonic atoms and the effects of 
the strong interaction (Level widths and shifts, optical model 
potential, s-wave scattering length), 2:50215 
CARBON ICAL PROPERTIES 
Investigations into the mechanisms of thermal cycling damage in 
metal matrix composites. Technical report, 1 July 1975-30 Jun 
1976 (6061, 2024, 1100 aluminum/boron( carbon/aluminum), 
2:49221 (AD-A-035179) 
CARBON/PERMEABILITY 
Direct observations of atomic diffusion by scanning transmission 
electron microscopy, 2:49183 
CARBON/PHASE ES 
Thermodynamic study of the U-O-C system by measurement of 
the _— monoxide pressures at equilibrium, 2:49153 (ORNL- 
tr-4326) 
CARBON 12/PHOTONUCLEAR REACTIONS 
Atomic and nuclear interactions of high-energy photons and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974 
(Cross sections), 2:50233 (AD-A-034968) 
CARBON 12 TARGET/OXYGEN 16 REACTIONS 
Oscillations in the excitation function for complete fusion of '*O 
+ ™C (Angular distributions), 2:50234 (ANL-76-96) 
CARBON 12 TARGET/TRITON REACTIONS 
Elastic scattering of polarized tritons by *Be and '*C: analyzing 
powers and differential cross sections (15 and 17 MeV, graphs, 
tables), 2:50237 (LA-6791-MS) 


Cc. 


CARBON STEELS/PHYSICAL RADIATION EFFECTS 


CARBON 13/PHOTONUCLEAR REACTIONS 
Atomic and nuclear interactions of ype ow and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974 
(Cross sections), 2:50233 (AD-A-034968) 
NTISCANNING 


CARBON 15/SCI 
Left heart imaging following ‘CO: inhalation, 2:49962 
CARBON BLA HYSICAL RADIATION EFFECTS 
Interpretation of the variations with temperature of the 
observable by socmen eee resonance of a y of 
carbon blacks irradiated with neutrons, 2:49242 (N-77-10878) 
CARBON DIOXIDE/CHEMICAL REACTION KINETICS 
Differential thermal analysis and reaction kinetics for nth-order 
reaction, 2:49269 
CARBON DIOXIDE/CORROSIVE EFFECTS 
Influence of ——— aa of gas and gas condensate on the 
durability of operational — ani qt 2:47544 
CARBON DIOXIDE/E COLLISIONS 
Investigation of 3.8 eV a in Ox ty an by electron impact (3 to 5 
eV, review), 2:50186 
CARBON DIOXIDE/FOLIAR UPTAKE 
Contents of oxygen in soil water and carbon dioxide in soil air in 
forest bogs of the central Ukrainian Polesie [forest area], 2:50047 
(ORNL-tr-4095) 
CARBON DIOXIDE/FREEZING 
es “' the process of freezing carbon dioxide out of flue 


gas, 2: 
CARBON DIOXIDE/INHALATION 
Left heart imaging following '*CO, inhalation, 2:49962 
CARBON DIOXIDE/MA RECOVERY 
a - of the process of freezing carbon dioxide out of flue 
1 
CARBON DIOXIDE/MEASURING METHODS 
Automatic gas analysis system for continuous monitoring of 
oxygen and carbon dioxide exchange in terrestrial ony taal 
(Measurement of CO: production and O2 consum; 
— vertebrates in natural habitat), 2:49934 ORNL 


5924) 
CARBON DIOXIDE/SPECTRA 
Laser spectroscopy, 2:50180 (LA-UR-75-1940) 
CARBON DIOXIDE/TOXICITY 
Study of the toxicity of small concentrations of various chemicals 
generated by the combustion of gas, 2:47574 
CARBON DIOXIDE/VIBRATIONAL STATES 
Investigation of 3.8 eV resonance in Coz by electron impact (3 to 5 
eV, review), 2:50186 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 
Coal gasification. Quarterly report, July-Septebmer 1976, 2:47118 
(ERDA-76-93/3) 
CARBON DIOXIDE ACCEPTOR PROCESS/RESEARCH 
PROGRAMS 
Status of processes in the USA for the production of SNG from 
coal, 2:47148 
CARBON DIOXIDE LASERS/PERFORMANCE 
Plasma chemistry processes in pulsed electric discharge lasers. 
Final report, 11 December 1975-30 August 1976, 2:49346 (AD- 
A-035036) 
CARBON DIOXIDE LASERS/REVIEWS 
Hi wer lasers for fusion research, 2:49372 
Cc MONOXIDE/ATOM-MOLECULE COLLISIONS 
Vibration-translation ene rey transfer in vibrationally excited 
diatomic molecules, 2:50184 (N-77-10877) : 
CARBON MONOXIDE/CORROSIVE 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, 1 September-30 November 1976, 2:47134 (FE-2299-6) 
CARBON MONOXIDE/ELECTRON-MOLECULE 
COLLISIONS 
Dissociative electron attachment, 2:50181 
CARBON MONOXIDE/HEALTH 
Augmented eo poe of carbon monoxide and sulfur oxides by 
occupants of vehicles while idling in drive-up facility lines, 


CARBON MONOXIDE/METHANATION 
Dynamic simulation of coal conversion plants (DSS/2), 2:47076 
(CONF-761104-) 
ee in catalysis. X. A new Fischer-Tropsch synthesis, 
CARBON MONOXIDE/TOXICITY 
Study of the toxicity of small concentrations of various chemicals 
enerated by the combustion of gas, 2:47574 
Cc IN STEELS/CORROSION 
Corrosion/erosion analysis of construction materials at the Cresap 
Pilot Plant, 2:47161 (FE-1517-29) 
CARBON STEELS/HYDRIDATION 
Metastable phenomena in hydrogen we of low alloy 
carbon steels, 2:47098 (CONF-7609 
CARBON STEELS/PHYSICAL RADIATION EFFECTS 
Power reactor pressure vessel benchmarks: an overview, 2:48379 
(EPRI-NP-380-SR) 





CARBON STEELS/STRESS CORROSION 


CARBON STEELS/STRESS CORROSION 
Effect of heating rate on caustic stress corrosion cracking, 2:48481 
(CONF-770303-10) 
CARBONATE ROCKS/CLASSIFICATION 
— classification of carbonate reservoirs for evaluation of oil 
reserves, 2:47413 
CARBO ATES/BIOLOGICAL EFFECTS 
Effects of inorganic as on the toxicity of copper to 
hnia magna, 2:50057 
CARBONATES/THERMOLUMINESCENCE 
New thermoluminescence techniques for mineral exploration, 
2:50138 (BNL-22432) 
CARBONYLS/CATALYTIC EFFECTS 
= neous — of the water gas shift reaction using 
ium carbonyl iodide (<95°C), 2:47852 
Meta —* in catalysis. X. A new Fischer-Tropsch synthesis, 
CARBONYLS/CRYSTAL STRUCTURE 
Stabilization of one-dimensional conducting materials by carbonyl 
li . Crystal and molecular structure of Ir(CO)sCl, 2: 49281. 
CARBONYLS/MOLECULAR STRUCTURE 
Stabilization of one-dimensional conducting materials by carbonyl 
ligands. Crystal and molecular structure of Ir(CO)sCl, brisry 49281 
CARBONYLS/SYNTHESIS 
Iron and nickel carbonyl formation and prevention, 2:47090 
CONF-7609102-) 
Cc XYLIC ACID ESTERS/DENSITY 
Experimental investigation of the density of isoamylproprionate 
within a wide range of temperatures and pressures, 2:47483 ~ 
CARBOXYLIC ACID SALTS/SORPTIVE PROPERTIES 
Liquid chromatographic separation of plant phenolics using 
Re ay: glycol dimethacrylate gel, 2:49262 
Cc XYLIC Ai 


See also AMINO ACIDS 
CARBOXYLIC ACIDS/BIOSYNTHESIS 
Biosynthesis of polyunsaturated fatty acids in the developing 
brain. I. Metabolic transformations of intracranial] 
administered 1-'*C linolenic acid (Rats), 2:49935 
CARBOXYLIC ACIDS/CHEMICAL PREPARATION 
Utilization of coal conversion process by-products. Quarterl 
oe September 26, 1976- ber 25, 1976, 2:47190 
1724-24) 


py oe ACIDS/ION EXCHANGE 
ically bound iron in brown coals (4 refs.), 2:47217 


CAR XYLIC ACIDS/METABO 
Biosynthesis of polyunsaturated fatty acids in the developing 
brain. I. Metabolic transformations of intracraniall 
administered 1-'*C linolenic acid (Rats), 2: _ 
CARBOXYLIC ACIDS/POLYMERIZATIO 
Utilization of coal conversion ess by a Quarterly 
— 26, 1976-December 25 25, 1976, 2:47190 (FE- 
4- 
CARBOXYLIC ACIDS/STEREOCHEMISTRY 
Stereochemistry of the a-hydroxycarboxylic acids and related 
ems, 2:49293 
Cc OG 
a of carcinogenicities of nickel compounds in rats, 
Virion interaction in mouse lymphomas, 2:49964 
CARCINOGENS/BIOLOGICAL EFFECTS 
Sister chromatid = the most sensitive mammalian system 
for determining the effects of mutagenic carcinogens, 2:50044 
(CONF-770559-11) 
CARCINOGENS/FREQUENCY RESPONSE TESTING 
Sister chromatid exchange: the most sensitive mammalian system 
for ge | the effects of mutagenic carcinogens, 2:50044 
(CONF-770559-11) 
CARCINOMAS/DIAGNOSIS 
Early indices of cancer risk among uranium miners with reference 
to modif factors, 2:50020 
CARDIOVASCULAR DISEASES 
See also ARTERIOSCLEROSIS 
HYPERTENSION 
ISCHEMIA 
MYOCARDIAL INFARCTION 
CARDIOVASCULAR DISEASES/DIAGNOSIS 
Noninvasive radionuclide i g in the patient with 
cardiovascular disease, 2 149561 
CARDIOVASCULAR DISEASES/EPIDEMIOLOGY 
Macro- and micro-elements and the epidemiology of 
cardiovascular disease, 2:49817 
CARIBOU 
See DEER 
CAROLINA POWER AND LIGHT-2 REACTOR 
See Sonya REACTOR 
IDS/BIOCHEMICAL REACTION KINETICS 
Imerrelatensips ame ng excited states in bacterial reaction 
centers, 2:49870 (BNE. 50530) 
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CASCADE IMPACTORS/PERFORMANCE 
Fluid flow and aerosol impaction in inertial impactors, 2:49329 
CASKS/SAFETY 
Safety analysis report for packaging: neutron shipping cask, model 
4T, 2:49340 (UCRL-52232) 
CASPIAN SEA/NATURAL GAS a 
Prospects of ne petroleum and pose posits in Apsheronian 
sedimentations of the eastern shelf of the south Caspian Sea, 


2:47403 
CASPIAN os te semper sa — = 
Prospects 0} petroleum and gas deposits in Apsheronian 
cninmagaatens of the eastern shelf of the south Caspian Sea, 
2:47403 
CATALASE/MEASURING METHODS 
Catalase activity measured with a micro oxygen electrode in a 
ressurized reaction vessel (Mice, rats), 2:49950 
CATALASE/METABOLISM 
Catalase activity measured with a micro oxygen electrode in a 
ressurized reaction vessel (Mice, rats), 2:49950 
CATALASE/MOLECULAR STRUCTURE 
Electron microscopy of frozen hydrated biological specimens, 
2:49889 
CATALYSIS/MEETINGS 
One hundred and seventy-third national meeting of the American 
Chemical Society. Preprints. Volume 22, No. 2, 2:49292 
CATALYSIS/SERVICE LIFE 
Gas generator research and development BI-GAS Process. 
Quarterly report, July-September 1976, 2:47120 (FE-1207-21) 
CATALYSTS/CHEMICAL PREPARATION 
Catalyst development for coal liquefaction. Interim report, 
October-December 1976, 2:47165 (FE-2335-7) 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
September 8, 1976-December 9, 1976, 2:47067 (FE-201 1-6) 
CATALYSTS/DEACTIVATION 
Chemical studies on SYNTHOIL process. Sixth quarterly report, 
December 1, 1976-March 1, 1977 (Catalyst improvement; 
mineral matter effects; preheated studies; 8 refs; Co molybdate), 
2:47170 (SAND-77-0720) , 
Gas generator research and development: BI-GAS p 
Seventy report, October-December 1976, 2: 47131 1 (FE- 1207- 
25) 


Multi-parameter characterization of deactivation in a flame- 
— Raney nickel methanation catalyst, 2:47871 (SAND-76- 
2 


Pipeline gas from coal-hydrogenation (IGT hydrogasification 
rocess). Project 9000 quarterly report No. 1, july 1-September 
, 1976, 2:47136 (FE-2434-4) 
Pulsed microreactor study of catalyst used in the SYNTHOIL 
rocess, 2:47169 (SAND-77-0687) 
CATALYSTS/EFFICIENCY 

University of Utah's continuous coal hydrogenation process, 

2:47071 (ORNL/TM-5737) 
CATALYSTS/EVALUATION 
Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1977, 2:47163 (FE-2047-4) 
CATALYSTS/PERFORMANCE 
Catalysts for hydrocracking, 2:47468 
CATALYSTS/PERFO!) TESTING 

Catalyst development for coal liquefaction. Interim report, 
October-December 1976, 2:47165 (FE-2335-7) 

Gas generator research and development. BI-GAS process. Sixty- 
ninth monthly progress report for the period May 1977, 2:47122 
(FE-1207-31) 

CATALYSTS/PHYSICAL PROPERTIES 

Catalyst development for coal liquefaction. Interim report, 

October-December 1976, 2:47165 (FE-2335-7) 


Catalysts for u coal-derived liquids. Quart 
ber 8, 1976- _— 9, 1976. 2: RTE (FE- E301)” 
CATALYSTS/RECOVER 


Exxon nn — sation process: predevelopment 

yoeary echnical progress report, July 1-September 
976, 2:47135 (FE 2369-5) 

University of Utah's continuous coal hydrogenation process, 

2:47071 (ORNL/TM-5737) 
CATALYSTS/RECYCLIN 

Exxon tow coal gasification process: predevelopment 

ion technical progress report, July 1-September 
2:47135 Satoh be 


~-.. UI 
CATALY' 

Chemical studies on SYNTHOIL. proces Sixth quarterly report, 
December 1, 1976-March 1, 1977 (Catalyst improvement; 
mineral matter effects; preheated studies; 8 refs: Co molybdate), 
2:47170 (SAND-77-0720) 

CATALYSTS/SERVICE LIFE 

Gas generator research and development: BI-GAS b 

> report, October-December 1976, 2: 47151 (FE. (FE-1207- 
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br Se 
ysts for Tine coal-derived liquids. Quarterly report, 
September 8 976-December 9, 1976, 2:47067 (FE-201 PS) 
Chemistry of lignite Saeeton. Quarterly report, October- 
December 1976, 2:47164 (FE-2211-4) 
Gas generator research and development: BI-GAS process 
— report, October-December 1976, 2: 47131 (FE- 1207- 


CATECHOL 
See PYROCATECHOL 
CATTLE/BIOLOGICAL ADAPTATION 
Effects of electronic identification, temperature monitoring, and 
ELA on the meat industry (Electronic monitoring of cattle 
oH and serological testing for diseases), 2: "49988 (LA-UR-77- 
CATTLE/DISEASES 
Effects of electronic identification, temperature monitoring, and 
ELA on the meat industry (Electronic monitoring of cattle 
herds and serological testing for diseases), 2: "49988 (LA-UR-77- 


519) 
CATTLE/MONITORING 
Effects of electronic identification, temperature monitoring, and 
ELA on the meat industry (Electronic aye of cattle 
3) and serological testing for diseases), 2:49988 (LA-UR-77- 
1 
CATTLE/MORTALITY 
Five-year summary report of an experimental dairy herd 
maintained on the Nevada Test Site 1971-1975 (Tracer studies 
of #**Pu and /sup 129m/T1 in cattle), 2:49986 (EMSL-LV-0539- 


9) 
CATTLE/RADIOACTIVITY 
Animal investigation program 1974 annual report: Nevada Test 
Site and vicinity (**"Cs, Sr, and tritium content of tissue 
samples), 2:49790 (EMSL-LV-0539-10) 
CATTL RODUCTION 
Five-year summary — of an eet dairy herd 
maintained on the Nevada Test Site 1971-1975 (Tracer studies 
of ***Pu and /sup 129m/T1 in cattle), 2:49986 (EMSL-LV-0539- 


9) 
CATTLE/TEMPERATURE MEASUREMENT 
Effects of electronic identification, temperature monitoring, and 
ELA on the meat industry (Electronic monitoring of cattle 
oy and serological testing for diseases), 2:49988 (LA-UR-77- 
519 
CATTLE/TEMPERATURE MONITORING 
Description of a passive temperature telemetry system, 2:49668 
(LA-6725-MS) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Acoustic gas analyzer (To determine mole fraction of UFs in Ne), 
2:49243 (LA-UR-77-372) 
CAVITY RESONATORS/OPTIMIZATION 
High energy accelerating structures for high gradient proton linac 
act 2:49438 (LA-UR-77-634) 
IMPUTERS/TRANSLATORS 
SLAG: an assembler for the STAR-100 computer, 2:50522 
(UCID-30157) 
CULTURES 


Radiation-induced murine leukemia ERLD in cell culture, 2:49994 
CELL CULTURES/BIOLOGICAL RADIATION EFFECTS 
Experiments aboard biosatellites kosmos-690 and kosmos-782, 
2:50001 (N-77-10782) 
CELL FLOW SYSTEMS 
Developments in rapid cell analysis and sorting techniques 
applicable to biomedical problems, 2:49910 
Gynecologic specimen analysis by multiangle light scattering in a 
flow system, 2:49917 
CELL FLOW SYSTEMS/AUTOMATION 
Automated cancer-cell sorting and analysis. Progress ye 
October 1, 1976-March 31, 1977, 2: 49902 (LA-6806-P 
CELL FLOW SYSTEMS/STAINS 
Strategies for choosing a DNA stain for flow cytometry of 
metaphase chromosomes, 2:49904 (UCRL-79331) 
IRANES/DNA-ASE 
Membrane location of a deoxyribonuclease implicated in the 
enetic transformation of Diplococcus pneumoniae, 2:49930 
PROLIFERATION/INHIBITION 
Inhibitory activity in human marrow plasma directed against 
mouse marrow cell proliferation: reduced in subjects with 
decreased granulopoiesis, 2:49916 
(ANIMAL) 
See ANIMAL CELLS 
(BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 


CELLS (PLANT) 
See PLANT CELLS 


CERRO PRIETO GEOTHERMAL FIELD/GEOTHERMAL 


CELLULOSE/OXIDATION 
Oxidation of lignin and cellulose, humification and coalification, 
2:47267 (COO-2898-2) 
INDUSTRY/EFFICIENCY 
Efficiency of natural gas use in the cement industry, 2:47621 
CEMENTS/PHYSICAL PROPERTIES 
Properties of cement slurry under high temperature drilling 
conditions, 2:48219 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/BOILERS 
— for improving the operation of oil-fired boilers (Patent), 
2:4 


CENTRAL POTENTIAL/BOUND STATE 
The number of bound states of singular oscillating potentials, 
2:50292 (N-77-10926) 
CENTRAL RECEIVERS/MATHEMATICAL MODELS 
Mathematical modeling of solar concentrators, 2:48132 
CENTRAL RECEIVERS/RESEARCH PROGRAMS 
Central Receiver Solar ae Power os Phase 1. CDRL 
Item 10. Third quarterly technical progress report, 1 April 1976- 
30 June 1976, 2:47971 (GANA 108-163) 
CENTRAL RECEIVERS/TEST FACILITIES 
Georgia Tech 400-kWth solar thermal test facility, 2: 47974 
CENTRIFUGE ENRI PLANTS 


Dutch debate ultracentrifuge programme, 2:47733 
CENTRIFUGE ENRICHMENT PLANTS/FORECASTING 
Gas ultra centrifuge enrichment project. Present status and future 
development, 2:47732 
NTRIFUGES 


See also GAS CENTRIFUGES 
Theoretical investigations of plasma 
1975-Oct 1976, 2:47823 (N-77-10910) 
CERAMICS 
Improved ceramic liners for coal gasifiers, 2:47105 (CONF- 
7609 102-) 
CERAMICS/CASTING 
Centrifugal casting of ceramic materials, 2:47106 (CONF-7609102- 


) 
CERAMICS/HOT PRESSING 

Effects of internal gas pressure and microstructure on the 
mechanisms of hot- einem « ing and swelling in ceramics. 
report, June 1, 1976-March 31, 1977 (Summary of researc! 
activities at Purdue University June 1976 through March 1977), 
2:49213 (COO-2713-3) 

CERAMICS/PRODUCTION 

Technical and economic feasibility of thermal ener; ae storage. 
Thermal energy storage —— to the bric 
industry. Final report, 2: = ua 

CERAMICS/PROTECTIVE CO 

Evaluation of ceramic coatings eae pom RP plants, 2:47102 

(CONF-7609102-) 
CERAMICS/WEAR RESISTANCE 

Development of wear-resistant valve materials, 2:47156 (CONF- 
7609102-) 

CERIUM/CHARGED-PARTICLE TRANSPORT 

Optimization of bremsstrahlung energy deposition, 2:50273 

CERIUM/CHROMATOGRAPHY 

Use of radiation-resistant resins for separating radioactive elements 
by means of displacement agree se I. Separation on the 
cation exc’ er KU-4 using diethylenetriaminepentaacetic 
acid, 2:49260 (BNL-tr-646) 

Use of radiation-resistant resins for separating radioactive elements 
by means of displacement chromato, eye II. Separation on 
the cation exchangers KU-6 and KU-1 
diethylenetriaminepentaacetic acid, 2:49261 (BNL-tr-647) 

CERIUM/TOXICITY 

Behavioral, developmental and general toxicologic effects of 
cerium in the mouse, 2:50071 

Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

CERIUM OXIDES/PHYSICAL PROPERTIES 

Studies on zirconia-ceria base ceramic for MHD channel 

electrodes, 2:49036 (CONF-761015-) 
/ WEAR RESISTANCE 

Development of wear-resistant valve materials, 2:47156 (CONF- 
7609102-) 

CERRO PRIETO GEOTHERMAL FIELD/GEOTHERMAL 

POWER PLANTS 

Problems of silica scaling at Cerro Prieto Geothermal Power 
Station, 2:48233 (COO-2607-4) 

oa + aes GEOTHERMAL FIELD/GEOTHERMAL 
L 


Problems of silica scaling at Cerro Prieto Geothermal Power 
Station, 2:48233 (COO-2607-4) 
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CESIUM/ELECTRON SPIN RESONANCE 


CESIUM/ELECTRON SPIN RESONANCE 
Electron spin resonance ss electron spin resonance 
studies of alkali metals- drofuran solutions in the presence 
of dicyclohexy! 18-crown-6, 3: 49296 
CESIUM/HADRONIC ATOMS 
Measurement of x rays from antiprotonic atoms and the effects of 
the strong interaction (Level widths and shifts, optical model 
—— s-wave scattering length), 2:50215 
CESIUM/ION COLLISIONS 
Negative ion yields from protons and hydrogen atoms 
rr aaeaiag from cesium-coated surfaces, 2:50175 (UCRL- 
CESIUM 133 TARGET/NEUTRON REACTIONS 
Precision neutron cross section measurements in su Es of the 
LMFBR pro; Gaerttner Linac Laboratory Log my 
January 1, 1976- 6-December 31, 1976 (20 eV to 5 100 keV), 2:50251 
(COO-2479-10) 
CESIUM 137/ENERGY 
a schemes for mass ated 156], 196], ~ 137Xe (Halt-lives, 
, 7, transition probabilities, systematics), 2:50247 
— 137/INVENTORIES 
inventory of **° Py, Sr, and '°7Cs in waste pond 
“an 2 (3513), 2:47790 (ORNL/TM-5802) 
CESIUM 137/RADIATION MONITORING 
Animal Investigation Program 1973 annual rt: Nevada Test 
Site and vicinity (Radioactivity in tissues of wild animals and 
cattle), 2:49789 (EMSL-LV-0539-3) 
CESIUM 137/RADIOACTIVITY 
Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 (HASL-321) 
CESIUM 137/ROOT ABSORPTION 
Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food a 2:49708 (HASL-321) 
CESIUM 137/TISSUE DISTRIBUTIO 
Animal wd vietetty C 1 program 1974 lel report: Nevada Test 
Site and vicinity (**7Cs, Sr, and tritium content of tissue 
samples), 149730 (EMSL-LV-0539-10) 
CESIUM CHLORIDES/MOESSBAUER EFFECT 
Some recent aspects of relaxation line shapes in Moessbaue 
spectroscopy (White noise approximation), 2:49231 (CONF- 


761164-1) 
— NUCLEAR LABS/DATA ACQUISITION 


+ a ll distributed system development facility, 2:49331 
OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARGED-PARTICLE TRANSPORT THEORY/NUMERICAL 


yoo eye ae 
t charged icle t rt method, 2:50271 
GED-PARTICLE TRANSPORT THEORY/ 
STATISTICAL MODELS 
Calculations of mean free paths and stopping powers of low 
energy electrons (less than or equal to 10 eV) in solids using a 
statistical model, 2:50268 
Functional expansion ey for Monte Carlo electron 
rt calculations, 2:502 
CHARGE-EXCHANGE REACTIONS/ACCELERATOR 
ee 
in sodium vapor charge exchange cell development, 
2:49484 (CONF-7703 13-37) . 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES 
See also D RESONANCES 
CHARM PARTICLES/DECAY 
- — what next (Critical review), 2:50226 (SLAC-PUB- 
CHARM PARTICLES/PARTICLE PRODUCTION 
New particle production (Lectures), 2:50217 (SLAC-198) 
Recent results in 79 events and neutral current in Gargamelle, 
2:50205 (SLAC-198) 
CHARM PARTICLES/PARTICLE PROPERTIES 
Direct evidence for charmed particles in e* e~ annihilation at 
SPEAR, 2:50220 (LBL-6146) 
CHARM PARTICLES/PHOTOPRODUCTION 
an roduction (Lectures), 2:50217 (SLAC-198) 
ANATION 
In-situ gasification of coal, 2:47145 
— ape mee 
tilization o conversion process by-products. Quarterl 
ee September 26, 1976-December 25 25, 1976, 2:47190 (FE 


CHELATING AGENTS/BIOLOGICAL EFFECTS 
Effects of chelating agents on the uptake and accumulation of 
cadmium by Mytilus edulis, 2:50055 
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CHELATING AGENTS/COMPARATIVE EVALUATIONS 
Plutonium decorporation by mixed ligand chelates. Final 
June 2, 1976-April 15, 1977 (7°°Pu and **Th), 2:50021 (COO- 


2969-1) 
CHELATING AGENTS/PHARMACOLOG 

Plutonium decorporation by mixed ligand > A Final report, 
June 2, 1976-April 15, 1977 (*°Pu and ***Th), 2:50021 (COO- 
2969-1) 

CHEMICAL ANALYSIS 
See also ABSORPTION SPECTROSCOPY 
FLUORESCENCE SPECTROSCOPY 
NONDESTRUCTIVE ANAL YSIS 
RADIATION SCATTERING ANALYSIS 
CHEMICAL ANALYSIS/RESEARCH PROGRAMS 

Technical Division quarterly Y pro rt, October 1- 

December 31, 1976, 2:477 pan} .* a Ta 
CHEMICAL EFFLUENTS. TRANSPORT 

Groundwater Sound cout program feford Site, Washi 
(Chemical and radioactive effluents), 2:49781 (BNWL-SA- 
5494(Pt.1)(Rev.)) 

Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 (HASL-321) 

Research reports of the Environmental Monitoring and Support 
Laboratory, Las Vegas, January-December, 1976 (Monitoring 
environmental transport of radioactive and chemical effluents), 
2:49745 (NP-22035) 

CHEMICAL EFFLUENTS/TOXICITY 

Environmental technology applications: fact file on toxic 
contaminants in industrial waste process streams, 2:50081 
(UCID-17464) 

CHEMICAL EXPLOSIONS/BLAST EFFECTS 
Air blast measurement technology. Final report, October 1975- 
tember 1976, 2:49692 (AD-A-038321) 
CHEMICAL EXPLOSIONS/SHOCK WAVES 

Air blast measurement technology. Final report, October 1975- 

September 1976, 2:49692 (AD-A-038321) 
CHEMICAL EXPLOSIVES/DETONATORS 

New booster explosive LX-15 (RX-28-AS), 2:49694 (UCRL- 
52175(Rev.1)) 

(CAL INDUSTRY/ENERGY CONSERVATION 

—— conservation in the chemical industry, 2:49099 (CONF- 
760890-1 


) 
CHEMICAL INDUSTRY/ENERGY CONSUMPTION 
conservation in the chemical industry, 2:49099 (CONF- 


760890-1) 
CHEMICAL INDUSTRY/ENERGY SOURCES 
Coal as a raw material for the chemical industry, 2:47348 (CONF- 
7609132-) 
CHEMICAL LASERS/BIBLIOGRAPHIES 
State identification of ——— Final report | jun 73-28 
feb 77, 2:49359 (AD-A-037 
CHEMICAL LASERS/CHEMICAL REACTION KINETICS 
Kinetics and kinetic — ry of the Sn/N2O electronic 
transition chemical laser te reaction. Final report, 
2:49345 (AD-A-034909) 
CHEMICAL LASERS/ELECTRICAL PUMPING 
Electrically initiated hcl chemical laser and threshold excitation of 
XeF and KrF lasers. Final report, 15 July 1975-September 1976, 
2:49355 (AD-A-037732) 
CHEMICAL LASERS/EXCITATION 
Electrically initiated hcl chemical laser and threshold excitation of 
XeF and KrF lasers. Final report, 15 July 1975-September 1976, 
2:49355 (AD-A-037732) 
CHEMICAL LASERS/FABRICATION 
State identification of oD Final report 1 jun 73-28 
feb 77, 2:49359 oA 
CAL REACTIO) 


See also ALKYLA TION 
CORROSION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
PHOTOSYNTHESIS 
Experimental study of chemically reacting turbulent free shear 
eae ram report, September-December 1976, 2:49322 
CHEMICAL REACTIONS/MATHEMATICAL MODELS 
Analysis of the results of the modeling of the interaction of 
troleum coke with air and combustion 2:47481 
CHEMICAL REACTIONS/THERMODYNAMICS 
Analysis of the results of the modeling of the interaction of 
pore roleum coke with air and combustion gases, 2:47481 
(CAL REACTORS/DESIGN 
Effects of solvent oe momma on b odak coal liquefaction. 


erly technical ovember 1976-Jan 
Ore aie FER ita 
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CHEMICAL REACTORS/FLUID FLOW 
Computer ay | of coal nae reactors. Annual progress 
rt, June 1975-June 1976, 2:47126 (FE-1770-15) 
Cc ICAL REACTORS/PERFORMANCE 
University of Utah's continuous coal hydrogenation process 
(Turbulent-flow, coiled-tube), 2:47071 (ORNL/TM-5737) 
CHEMICAL SHIMMING 
See FLUID POISON CONTROL 
OV COUNTERS/MICROCHANNEL ELECTRON 
MULTIPLIERS 


a status of microchannel plate photomultipliers, 


CHERENKOV COUNTERS/PHOTOMULTIPLIERS 


cme Fy ccconeh base, 2:49598 


Chemical controls on the Opal-A to Opal-CT transformation, 
2:48264 (COO-2607-4 an 


Gallium-67 aoe iis diagnosis, 2:49956 
CHI RESONANCES/PARTICLE PROPERTIES 


- s speetoonneny (Lectures), 2:50216 (SLAC-198) 
S/ORGANOLEPTIC PROPERTIES 
Flavor and textural changes in radappertized chicken as affected 


| irradiation temperature, NaCl, and phosphate additions 
amma radiation, 2:50005 
CHICKENS/RADI TION 


Flavor and textural changes in radappertized chicken as affected 
4 irradiation temperature, NaCl, and phosphate additions 
ant amma radiation), 2:50005 
CHLORAMINE-B 


See CHLORAMINES 
IRRAMINES/BIOLOGICAL EFFECTS 
Effects of a = chloramine on uptake of inorganic 
nitrogen by phytoplankton, 2:50054 
CHLORAMINE-T 


See CHLORAMINES 
CHLORINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
REACTIONS 
Ethylene-"'C formation in hydrogen-alkane and hydrogen- 
alkylhalide mixtures, 2:49299 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
ODYNAMIC PROPERTIES 
Development of working fluid thermodynamic properties 
information for eae cycles: Phase I. Semiannual report, 
September 1, 1976-February 28, 1977, 2:48205 (ORO-5249-1) 
RINE/BIC IOCHEMICAL REACTION KINETICS 
Use of a collimated source of fast neutrons to measure malignant 
tumor electrolyte —- kinetics, 2:49901 
CHLORINE/BIOLOGICAL EFFECTS 
Effect of different factors on residual chlorine (Effectiveness as 
oo in seafood processing plants), 2:49989 (ORNL-tr- 
Effects of chlorine and chloramine on uptake of inorganic 
nitrogen ey 2:50054 
CHLOR: TE/BCOLOG ‘AL CONCENTRATION 
Single human hair nat Soiea by nuclear particle accelerator 
technique, 2:49765 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
CHLORINE/QUANTITATIVE CHEMICAL ANALYSIS 
Destructive-reductive decom — of organic compounds, 
2:49245 (UCRL-Trans-11225 
Effect of ae on gy | analysis by charged particle 


induced x ra ties in GaAs), 2:49251 
CHLORINE/TOXICT 


ops ne gy —— of power plant chlorination, 2:50065 
CHLORO OCHEMICAL REACTION KINETICS 


Chlorophyll Taalicals and primary events (Rhodopseudomonas 
sphaeroides, R. viridis). 2:49863 (BNL-50530) 
Electron transfer in the photosynthetic reaction center, 2:49871 
(BNL-50530) 
Models for reaction-center and antenna chlorophyll, 2:49860 
(BNL-50530) 
CHLOROPHYLL/BIOCHEMISTRY 
Chlorophyll-proteins, reaction centers, and photosynthetic 
membranes, 2:49858 (BNL-50530) 
Peridinin-chlorophyll a-proteins of dinoflagellate algae, 2:49867 
(BNL-50530) 
Structure of a bacteriochlorophyll a-protein from 
Prosthecochloris aestuarii, 2:49868 (BNL-50530) 
CHLOROPHYLL/BIOLOGICAL MODELS 
Organization of chlorophyll in the plant photosynthetic unit, 
249865 (BNL-50530 
CHLOROPHYLL/CHARGE DISTRIBUTION 
Chlorophyll radicals and primary events (Rhodopseudomonas 
haeroides, R. viridis), 2:49863 (BNL-50530) 
CHLOROPHYLL/CHEMICAL COMPOSITION 
Enriched reaction center preparation from green photosynthetic 
bacteria (Chlorobium limicola), 2:49886 


CHROMATIN/FRACTIONATION 


Organization of chlorophyll in the plant photosynthetic unit, 
2:49865 (BNL-50530 

PONE OS a-proteins of dinoflagellate algae, 2:49867 

CHLOROPHYLL/CHEMICAL REACTIONS 

Excition interaction among chlorophyll molecules in 
bacteriochlorophyll a proteins and bacterioc hyll a 
reaction center complexes from green bacteria ( i 
limicola), 2:49887 

Primary on fe pee in bacterial photosynthesis: oxidized 
—— reduced pheophytin (Chromatium vinosum), 


CHLOROPHYLL/CRYSTALLOGRAPHY 
Models of pigment aggregation based on 
investigations: recent results pertinent to the composition of the 
ane system of green sulfur bacteria, 2:49861 (BNL- 


530) 
Structure of a ver apa ye a-protein from 
Prosthecochloris aestuarii, 2:49868 (BNL-50530) 
CHLOROPHYLL/ENERGY 
Structure of a reapers yw ~ a-protein from 
Prosthecochloris aestuarii, 2:49868 pod Tg 
CHLOROPHYLL/MOLECULAR STRUCTURE 
Structure of a bacteriochlorophyll a-protein from 
Prosthecochloris aestuarii, 2:49868 (BNL-50530) 
CHLOROPHYLL/PHOTOCHEMISTRY 
Organization of chlorophyll in the plant photosynthetic unit, 
2:49865 (BNL-50: 30) 
CHLOROPHYLL/PIGMENTS 
Models of pigment aggregation based on crystallograp 
investigations: recent results pertinent to the pall of the 
—— system of green sulfur bacteria, 2:49861 (BNL- 


CHLOROPHYLL/PROTEINS 
Chlorophyll anes from Acetabularia mediterranea, 2:49866 
(BNL-50530) 
Peridinin-chlorophyll a-proteins of dinoflagellate algae, 2:49867 
(BNL-50530) 
CHLOROPHYLL/RADICALS 
Chlorophyll radicals and ne oe its (Rhod: 
sphaeroides, R. viridis), 2:49863 (BNL-50530) 
IROPLASTS 
Cloned ribosomal RNA genes from chloroplasts of Euglena 
gracilis (Escherichia coli), 2:49932 
CHLOROPLASTS/BIOCHEMICAL REACTION KINETICS 
Dynamic interactions — structural com; ts of the 
chloroplast membrane, 2:49873 —_ ) 
CHLOROPLASTS/BI 
Chloroplast membrane organization a the supramolecular level 
and its functional adr ma 2:49872 (BNL-50530 
Energy distribution in the photosynthetic apparatus of plants, 
2:49874 (BNL-50530) 
CHLOROPLASTS/ELECTRON MICROSCOPY 
Chloroplast membrane organization at the su; ye level 
and its functional ry sence 2:49872 (B 50530) 
Dynamic interactions among ts of the 
chloroplast membrane, 2: 149873 3 (BNL: 30880 
CHLOROPLASTS/MOLECULAR STR 
Dynamic interactions among aie com; ongonen of the 
chloroplast membrane, 2: 49873 (BNL-505. 
CHLOROPLASTS/PROTEINS 
er ae ie from Acetabularia mediterranea, 2:49866 
5 


CHLOROPLASTS/PROTON TRANSPORT 
——- of H*/e™ ratios in chloroplasts with flashing light, 
3 1 
CHOLESTEROL/DEPOSITION 
L-ascorbic acid, L-ascorbate 2-sulfate, and atherogenesis 
(Rabbits), 2:49977 
CHONDROSARCOMAS 
See SARCOMAS 
CHROMATES/CHEMICAL PREPARATIO 
Calcium chromate synthesis wpe 2: W927. (GEPP-289) 
CHROMATES INDUCTIVITY 
Structural and at meee eres of La/sub 1-x/Sr/sub x/CrOs 
system (X=0 and 0.16, 4.2 to 2000K), 2:49232 (CONF-770411- 


1) 
CHROMATES/LATTICE PARAMETERS 
Structural and ae rey nr of La/sub 1-x/Sr/sub x/CrOs 
system (X=0 and 0.16, 4.2 to 2000K), 2:49232 (CONF-770411- 


) 
CHROMATES/MAGNETIC SUSCEPTIBILITY 
Structural and physical properties of La/sub 1-x/Sr/sub x/CrOs 
system (X=0 and 0.16, 4.2 to 2000K), 2:49232 (CONF-770411- 
1 


) 
CHROMATIN/FRACTIONATION 
Chromatin-v bodies: isolation, subfractionation, and physical 
characterization, 2:49896 





CHROMATIN/PHYSICAL PROPERTIES 


CHROMATIN/PHYSICAL PROPERTIES 

Chromatin-v bodies: isolation, subfractionation, and physical 

characterization, 2:49896 
CHROMATIN/SEDIMENTATION 

Chromatin-v bodies: isolation, subfractionation, and physical 

characterization, 2:49896 
CHROMIUM/CHEMICAL ANALYSIS 

Study of some trace elements in the 1/2 ton per day SYNTHOIL 

PDU, 2:47179 
CHROMIUM/ECOLOGICAL CONCENTRATION 

—— in human hair from India (Pilani, Rajasthan), 

2:49758 
CHROMIUM/ENVIRONMENTAL EFFECTS 

Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 

CHROMIUM/ENVIRONMENTAL TRANSPORT 

Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
grass (thalassia testudinum) ecosystem, 2:49803 (CEER-2) 

CHROMIUM/HEALTH HAZARDS 

Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 

CHROMIUM/ROOT ABSORPTION 

Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
grass (thalassia testudinum) ecosystem, 2:49803 (CEER-2) 

CHROMIUM/TOXICITY 

Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
(OMIUM 51/INTESTINAL ABSORPTION 

Influence of age and sex on mineral absorption from the 
alimentary tract (Rats, **Co, *'Cr, 5°Fe, **Mn, Se, Sr, “V, 
Zn), 2:50025 

CHROMIUM ALLOYS 

See also CHROMIUM STEELS 

CHROMIUM-NICKEL STEELS 
HASTELLOY C 
HASTELLOY X 
HAYNES ALLOYS 
INCOLOY ALLOYS 
INCONEL ALLOYS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STELLITE 

CHROMIUM ALLOYS/CORROSION 

Compatibility studies of potential molten-salt breeder reactor 
materials in molten fluoride salts (Inconel 601, Cr and Nb 
modifications of Hastelloy N), 2:49200 (ORNL/TM-5783) 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, 1 September-30 November 1976, 2:47134 _ 2299-6) 

CHROMIUM ALLOYS/CORROSION RESISTAN' 

Investigation of deposition and wear problems with yhardfaced 
coatings for high- —_— liquid metal service, 2:49198 
(ORNL/TM-5740 

CHROMIUM ALLOYS/CRYSTAL-PHASE 

TRANSFORMATIONS 

Strain energy consideration of martensitic transformation in 
titanium alloys. Technical rt, 2:49148 (AD-A-038398) 

CHROMIUM ALLOYS C CONDUCTIVITY 

Thermal conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K (Fe-1.14 Cr, Fe-2.96 Cr, Fe-1.15 Cr-1.30 Ni, and Fe- 
3.15 Ni), 2:49178 (ORNL/TM-5539) 

CHROMIUM ALLOYS/MICROSTRUCTURE 

oe solidified pseudo-binary eutectics of Ni-Cr-(Hf,Zr), 

ag of alloying on Co-Si eutectoid structures and properties, 
CHROMIUM ALLOYS/PHASE DIAGRAMS 

Prediction of new eutectic systems: review and forecast, 2:49154 
CHROMIUM ALLOYS/PHASE TRANSFORMATIONS 

Quaternary an ae modifications of the eutectic superalloy 
¥/y'-5, 2:4915 

CHROMIUM ALLOYS/SEEBECK EFFECT 

Thermal conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K (Fe-1.14 Cr, Fe-2.96 Cr, Fe-1.15 Cr-1.30 Ni, and Fe- 
3.15 Ni), 2:49178 (ORNL/TM-5539) 

CHROMIUM ALLOYS/THERMAL CONDUCTIVITY 
conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K (Fe-1.14 Cr, Fe-2.96 Cr, Fe-1.15 Cr-1.30 Ni, and Fe- 
3.15 Ni), 2:49178 (ORNL/TM-5539) 
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CHROMIUM ALLOYS/WEAR RESISTANCE 
ay of deposition and wear problems with hardfaced 
_- for high-temperature liquid metal service, 2:49198 
ORNE /TM-S ~) 


poe noes containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/CORROSION 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
Design of improved materials systems for coal-fired boiler 
= rheater and reheater tubes, 2:49185 (CONF-7609102-) 
uation of heat exchanger and turbine materials for use in a 
coal-fired fluidized bed combustion environment, 2:49189 
(CONF-7609102-) 
Sodium rmmedtar neuen Program: friction, wear, and self-weldi 


rt for period ending October 31, 1 6 
(MFR). 2: 2:48499 (WARD. A-3045-40) 


Testing, identification, and evaluation of commercial and 
“advanced experimental” materials and coatings under = 
(CONF 76051 ———s fuel power cycle combinations, 2:49188 

CHROMIUM- MOLYBDENUM STEELS/CREEP 

Comparison of methods used to determine reported stress rupture 
minimum values for annealed 2-1/4Cr-1Mo steel, 2:49161 
(GEFR-00059) 

CHROMIUM-MOLYBDENUM STEELS/DECARBURIZATION 

Intermediate pee Mockup Loop (ISML) operation report, 
2:48489 (GE 

CHROMIUM. MOLYBDENUM STEELS/FRICTION 

Sodium Technology Program: friction, wear, and self-weldi 
Quarterly progress report for period ending October 31, 19 976 
(LMFBR), 2:48499 (WARD-NA-3045-40) 

CHROMIUM-MOLYBDENUM = abi 

Subgrain refinement strengthening. Seventh quarterly Agen 
—— April 1, 1976-June 30, 1 76 (HT-9 = EM-12), 2:49152 
(S 326P38X7) 

CHROMIUM-MOLYBDENUM STEELS/RUPTURES 

Comparison of methods used to determine reported stress rupture 

minimum —_ for annealed 2-1/4Cr-1Mo steel, 2:49161 


(GEFR-00059) 
CHROMIUM-MOLYBDENUM STEELS/STRESSES 
Comparison of methods used to determine reported stress rupture 
minimum values for annealed 2-1/4Cr-1Mo steel, 2:49161 
(GEFR-00059) 
Subgrain refinement strength —e Seventh quarterly any 
rt, April 1, 1976-June 30, 1976 (HT-9 and EM-12), 2:49152 
(SU. 326P38X7) 
CHROMIUM-MOLYBDENUM STEELS/WEAR 
Sodium Technology Program: friction, wear, and self-weldi 
Quarterly eee rt for period ending October 31, 19 
ene 99 3 WARD. RD-NA-3045-40) 


pe we ee “~~: cd Ne the Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAINL STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 
CHROMIUM-NICKEL STEELS/CORROSION 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
CHROMOSOMAL ABERRATIONS/ELECTRON MICROSCOPY 
Mouse chromosome translocations: visualization and analysis by 
electron microscopy of synaptonemal complex, 2:49922 
CHROMOSOMES 
am .. also HE race poner see | teed 
etic variation of an intes' leucine mosome §. 2499 
1) in the mouse and its location on chro: 
CHROMOSOMES/CYTOLOGICAL TECHNIQ 
Method for 4 ane chromosomes from me blood in the 
mouse, 2 
CHUBU-2 REACTOR 
See HAMAOKA-2 REACTOR 
CIRCUIT BREAKERS/FAILURES 
Ranking of types of power system contingencies in most probable 
order of occurrence, 2:48318 (EPRI-EL-377-SR) 
CIRCUIT BREAKERS/PERFORMANCE 
de circuit breaker for 73 kA, 24 kV, 2:50447 (LA-tr-77-27) 
CISTRONS 
See GENES 
CIVIL DEFENSE/EDUCATION 
Reception and care pl guidance for host communities. Vol. 
I. An overview of reception/care planning and training 
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guidance. Final report, 6 June 1975-30 June 1976, 2:50550 (AD- 
4037430) 

Reception and care planning guidance for host communities. Vol. 
II. Planning — and instructions. Final report, 6 June 1975- 
June 1976, 2:50551 (AD-A-037431) 

Reception and care planning guidance for host communities. Vol. 
Il. Planning format. Final report, 6 June 1975-30 June 1976, 
2:50553 (AD-A-0347432) 


Reception and care planning guidance for host communities. Vol. 
IV. Tables of organization; staff responsibilities. Final report, 6 
Jun 1975-31 May 1976, 2:50552 (AD-A-037433) 
CIVIL DEFENSE/PLANNING 
Reception and care — guidance for host one. Vol. 


I. An overview of reception/care planning and training 
guidance. Final report, 6 June 1975-30 June 1976, 2:50550 (AD- 
A-037430) 

R tion and care planning guidance for host communities. Vol. 
II. Planning steps and instructions. Final report, 6 June 1975- 
June 1976, 2:50551 (AD-A-037431) 

Reception and care planning guidance for host communities. Vol. 
III. Planning format. Final report, 6 June 1975-30 June 1976, 
2:50553 (AD-A-0347432) 

Reception and care planning guidance for host communities. Vol. 
IV. Tables of organization; staff responsibilities. Final report, 6 
Jun 1975-31 May 1976, 2:50552 (AD-A-037433) 


See MOLLUSCS 
CLEAN COKE PROCESS/BENCH-SCALE EXPERIMENTS 
Clean Coke process: oo development studies. Report for 
fourth quarter 1976, 2:47063 (FE-1220-21) 
CLEAN COKE PROCESS/PROCESS DEVELOPMENT UNITS 
Clean Coke process: i 2470 development studies. Report for 
fourth a: aa 2:47063 (FE-1220-21) 
CH REACTOR/CONTROL ELEMENTS 
DYNALSS: a ae ‘aie to analyze the response of a control 
= with hydraulic scram-assist, 2:48647 (CRBRP-GEFR- 


CLINCH RIVER BREEDER REACTOR/EXCURSIONS 
LMFBR fuel analysis, Task A: Oxide fuel dynamics. Final report, 
1 Jul 1975-30 Sep 1976, 2:48738 (PB-262387) 
CLINCH RIVER BREEDER REACTOR/FUEL ASSEMBLIES 
Clinch River Breeder Reactor fuel assembly inlet/outlet nozzle 
flow tests, 2:48492 (HEDL-TME-77-8) 
CLINCH RIVER BREEDER REACTOR/FUEL ELEMENT 
FAILURE 
LMFBR fuel analysis, Task A: Oxide fuel dynamics. Final report, 
1 Jul 1975-30 Sep 1976, 2:48738 (PB-262387) 
CLINCH RIVER BREEDER REACTOR/MELTDOWN 
LMFBR fuel analysis, Task B: post-accident heat removal. Final 
report, 1 Jul 1975-30 Sep 1976, 2:48739 (PB-262407) 
CLINCH RIVER BREEDER REACTOR/REACTIVITY 
INSERTIONS 
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Reactor Sr a progress report, November 1976, 
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Intermediate System Mockup Loop (ISML) operation report, 
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Steady-state CRBR outlet plenum mixing with an AFMS core, 
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IN P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSED-CYCLE MHD GENERATORS/COST 
Summary of the ECAS MHD power plant results, 2:49026 
(CONF-761015-) 
CLOSED-CYCLE MHD GENERATORS/PERFORMANCE 
Summary of the ECAS MHD power plant results, 2:49026 
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COAL/AGGLOMERATION 
Effect of emulsification on the selective agglomeration of fine coal 
(11 refs.), 2:47235 
COAL/ALKYLATION 
Coal liquefaction by alkylation. Final report (15 refs), 2:47158 
(EPRI-AF-423 
Friedel-Crafts alkylation of bituminous coals, 2:47181 
COAL/APPALACHIA 
—— — on energy developments in Appalachia, 
2:4886 {co -770207-) 
COAL/AVAILABILITY 
Price and availability of western coal in the midwestern market 
(27 refs), 2:47347 (CONF-7605145-1) 
COAL/BY-PRODUCTS 
Production of adsorbents from coals (56 refs.), 2:47191 
COAL/CAKING 
Determination of the temperature limits of the stages of the caking 
of coking coals (7 refs.), 2:47212 
—— of mass exchange in the caking of coals (4 refs.), 


COAL/CAKING POWER 
a and the cakeability of donetsk coals (5 refs.), 
COAL/CALORIMETRY 
Differential scanning calorimetry studies on coal. II. 
Hydrogenation of coals (21 refs.), 2:47072 
COAL/C ONIZATION 
Clean Coke p: og ge development studies. Report for 
fourth nee 1976, 2:47063 (FE-1220-21) 
Coal liquefaction. Quarterly report, July-September 1976, 2:47160 
(ERDA-76-95/3) 
Coal Technology Program progress report for April 1977, 2:47142 
(ORNL/TM-5932) 
Energy and the coal industry, 2:47062 
COAL/CARCINOGENESIS 
Formation of organometallics and carcinogens in coal conversion 
processes and shale oil extraction, 2: 6 
COAL/CHARGES 
Price and availability of western coal in the midwestern market 
(27 refs), 2:47347 (CONF-7605 145-1) 
COAL/CHEMICAL ANALYSIS 
= - aaa and the cakeability of donetsk coals (5 refs.), 
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Analytical methods used by the U.S. Geological Survey for 
determining the chemical —. of coal, 2:47225 

Characterization of Alaska's is (2 refs), 2:47197 

Current state-of-the-art in drying low-rank coals (15 refs), 2:47326 

Isotope method of determining active hydrogen in coal (9 refs.), 
2:47205 

Pyrolysis-GC-MS-C and TGA-MS-C analysis of five U.S. coals, 
2:47226 

Relation of coal characteristics to liquefaction behavior. Quarterly 
technical progress report, July-September 1976 (26 refs), 
2:47168 (FE-2494-1) 

COAL/CHEMICAL COMPOSITION 

Influence of the petrographic composition on the hydrogen 
content of the hard coals of the Kuzbass (4 refs.), 2:47210 

Lower four feet floor rocks of South Wales (8 refs.), 2:47214 

Relation of coal characteristics to liquefaction behavior. Quarter! 
technical progress report, July-September 1976 (26 refs), 
2:47168 (FE-2494-1) 

Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

COAL/COMBUSTION 

Energy and the coal industry, 2:47062 

Gasification in pulverized coal flames. Semi-annual —_ 
report, July-December 1976 (Pulverized coal), 2:47130 (FE- 
2029-5) 

Mathematical modeling of pulverized coal combustors and 
entrained gasifiers (50 refs), 2:47078 (CONF-761 104-) 

Notes on local coal burners and air quality, 2:47345 

Sulfur pollution and emission charges, 2:47359 

Superslagging Gasifier: demonstration of desulfurizing principle 
(16 refs.), 2:47068 (NP-21904) 

Who is going to burn the coal, 2:47344 

COAL/COMBUSTION PRODUCTS 

Fireside corrosion task I, turbine materials for coal derived fuels, 
2:47334 (CONF-7609102-) 

Reaction of silicon carbide with fused coal ash, 2:47332 (CONF- 
7609 102-) 

COAL/CONVERSION 

Formation of organometallics and carcinogens in coal conversion 

processes and shale oil extraction, 2:50086 
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“aed of the transformation of Kansk-Achinsk coal in an 
lasma (6 refs.), 2:47187 
euemnee of humic acids, their biological activity, and the after- 
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Chemical studies on SYNTHOIL a. Sixth quarterly report, 
December 1, 1976-March 1, 1977 (Catalyst improvement; 
mineral matter effects; preheated studies; 8 refs; Co molybdate), 
2:47170 (SAND-77-0720) 
COAL/DEPOLYMERIZATION 
Coal liquefaction by aromatic interchange with phenol and 
catalytic hydro; lysis, 2:47178 
COAL/D) TION 
Advanced coal gasification oo for electric re ae 
Quarterly — anuary 1-March 31, 1 124 
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studies on SYNTHOIL —— Sixth quarterly report, 
December 1, 1976-March 1, 1977 (Catalyst improvement; 
mineral matter effects; preheated studies; 8 refs; Co molybdate), 
2:47170 (SAND-77-0720) 
Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1977, 2:47163 (FE-2047-4) 
Coal conversion, SY NTHOIL and SYNTHANE processes (4 
refs), 2: ed 
Devel tec! 
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Oxidative chemical pod of pyritic sulfur from coal by 
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Su ing Gasifier: demonstration of desulfurizing principle 
16 , 2:47068 (NP-21904) 
COAL/DISSOLUTION 
Friedel-Crafts alkylation of bituminous coals, 2:47181 
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Current state-of-the-art in 
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‘AL EFFECTS 
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new coal-fired and nuclear power plants, 2:49793 
COAL/FLOTATION 
Alkyl derivatives of 1,3-dioxane--new effective collectors for the 
flotation of coal (16 refs.), 2:47069 
COAL/FLUIDIZED-BED COMBUSTION 
Centrifugal fluidized combustion of coal. Quarterly 
eas a 1976, 2:47343 (FE-2516-1) 
Coal power and combustion. Quarterly report, July-September 
1976, 2 swe ERDA-76-94/3) 
Dev for cleaner direct utilization of coal, 
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Development of potential uses o the residue from fluidized bed 
combustion processes. Quarterly technical progress rt, 
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— 71108) combustor modeling (17 refs), 2:47331 (CONF- 
Industrial application of fluidized bed combustion. Quarterly 
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useuie ¢ - Utah's continuous coal hydrogenation process, 
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COAL IRMATION SYSTEMS 
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Freezing properties of the hard coals of the Kuzbass (10 refs.), 
COAL/MEETINGS 
Conference on materials for coal conversion and utilization 
(Individual papers indexed separately), 2:47057 (CONF- 
7609 102-) 
COAL/MINERALOGY 
Lower four feet floor rocks of South Wales (8 refs.), 2:47214 
COAL/MOISTURE 
Moisture in coal and si; ice of accurate determination of 
oxygen (19 refs), 2:47198 98 (COO 2898-4) 
COAL/OPTICAL MICROSCOPY 
Lower four feet floor rocks of South Wales (8 refs.), 2:47214 
COAL/OPTICAL PROPERTIES 
Effect of prolonged heating on the ams properties of vitrinite 
(13 refs.), 2:47220 
COAL/ORIGIN 
Oxidation of lignin and cellulose, humification and coalification, 
2:47267 ( 2898-2) 
COAL/OXIDATION 
Clean Coke process rteg A gee development studies. Report for 
fourth quarter 1976, 2:47063 (FE-1220-21) 
Oxidation of coal (100 refeences), 2:47200 (COO-2989-3) 
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Coal Technology Program progress report for April 1977, 2:47142 
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Pyrolysis (7 refs), 2:47183 (CONF-761104-) 
COAL/QUANTITATIVE CHEMICAL ANALYSIS 


Determination of the sulfur content in solid fuels (7 refs.), 2:47213 
AL/RAIL TRANSPORT 


Coal: can our railroads haul it, 2:47322 (CONF-7609132-) 
Rail transportation of coal, 2:47325 
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Statement of capabilities and commitments for cooperation in the 
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tion of mineral matter from solutions of raw coal extracts 
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Conversion into fluid phase and direct liquefaction of coal (24 
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COAL/STATISTICS 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical = 2:48943 
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Determination of the temperature limits of the stages of the caking 
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Transport of coal as a slurry, 2:47324 
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Effect of Pat i on the optical properties of vitrinite 
ae refs. —% 2:47 


an sae not Alaska, 2:47261 
— rm) character and quality (18 refs), 2:47266 (CONF- 
2- 
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COAL DEPOSITS/DEGASSING 
Hydraulic stimulation increases degasification rate of coalbeds (9 
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High-resolution seismic reflection techniques for ag coal 
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State-owned land and the coal resources of Alaska, 2:47274 
COAL DEPOSITS/GEOLOGIC STRATA 
: os coal resources of the Alberta plains (23 refs.), 
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Geological procedures for a preproduction evaluation of the 
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COAL DEPOSITS/ROCK BURSTS 
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COAL DEPOSITS/SEISMIC SURVEYS 
Model seismic investigations of reflection behavior in simple, 
cyclically laminated coal measures (23 refs.), 2:47311 
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ay ores of a strong smokeless lump fuel from S! ‘skii coal 
the Secu oxidation of briquettes (3 refs.), 2:47192 
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Coal gasification and liquefaction technology. Volume 2. 1974- 
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Coal gasification aj tus (Patent), 2:47154 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 

Coal Technology Program progress report for April 1977, 2:47142 
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COAL GASIFICATION/CORROSION RESISTANT ALLOYS 

Corrosion chemistry in low oxygen activity atmospheres 
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2:47095 (CONF-7609102-) 

COAL GASIFICATION/ DEMONSTRATION PLANTS 

Coal demonstration plants. Quarterly report, July-September 1976, 
2:47119 (ERDA-76-96/3) 

Overview of the government's programs in coal conversion and 
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7609132-) 
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Entrained flow gasification (5 refs), oa 47077 (CONF-761 104-) 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 

Potential toxicity and bioaccumulation in aquatic systems of trace 
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COAL GASIFICATION/FORECASTING 
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Coal gasification apparatus (Patent), 2:47154 
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Polycyclic aromatic hydrocarbons and the Oak Ridge National 
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COAL GASIFICATION/HYDROGEN PRODUCTION 
— and economic aspects of coal gasification with a 
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COAL GASIFICATION/LIQ 
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(ERDA-76-93/3) 


Fluid bed gasification (26 refs), 2:47079 (CONF-761104-) 
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Proceedings of a conference on modeling of coal 
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Lignite in the Rhine Basin, 2:47312 
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Design and cost estimate of a 20-ton-per-hour pulverized-coal, 
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EFFECTS 


= aspects of gas production from high-sulphur lignite, 
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COAL GASIFICATION PLANTS/GAS TURBINES 

Design of alloys and coatings for — under nea emaiee 
conditions in gas turbines opera’ giothy ———_ or 
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Development of erosion-corrosion resistant materials for coal 
ers, 2:47094 (CONF-7609 102 
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gasification environments, 2:47087 (CONF-7609 10 

Improvement of the mechanical reliability of monolithic 
roy! pte) for coal gasification process vessels, 2:47100 
(CONF-76091 

Materials for the a of plants for the gasification of coal, 
2:47083 (CONF-7609 102. 

Metal bevy ns Bog de reliability in coal gasification environments, 
2:47096 (CONF-7609 102 

Study of heat transfer ae 
walls, 2:47101 (CONF-7: 

Sulfidation resistant alloy for coal gasification service, 2:47086 
(CONF-7609102-) 

COAL GASIFICATION PLANTS/MATERIALS TESTING 
ee alloy for coal gasification service. Quarterly 
report, tember-30 November 1976, 2:47134 2299-6) 
COAL GASIFICATION PLANTS/MATHEMATICAL MODELS 

Computer modeling of coal cation reactors. Annual progress 

report, June 1975-June 1976, 2:47126 (FE-1770-15) 
Sa PLANTS/NONDESTRUCTIVE 


refractory lined gasifier vessel 
102-) 


Development and application of non-destructive test methods for 
coal plant ————-. 2:47081 (CONF-7609102-) 

Inspection techni: ae for wear and process resistant coatings, 
2:47082 (CONF-7609102-) 

COAL GASIFICATION PLANTS/OPTIMIZATION 

Cevelopments in hydrocarbon cracking, 2:47152 

COAL GASIFICATION PLANTS/PIPES 
Pressure vessel an ans materials, 2:47091 (CONF-7609102-) 
COAL GASIFICA LANTS/PLANNING 

Burnham coal gasification complex, 2:47139 

Coalcon: its meaning to Illinois and to the country, 2:47113 
(CONF-7609132-) 

Design and cost estimate of a 20-ton-per-hour pulverized-coal, 
pa epee oo 8 ressurized gasification system test facility. 
Final olume II, 2:47117 (EPRI- “AF-271(Vol. 2)) 

COAL GASIFICATION PLANTS/PRESSURE VESSELS 

Cost study, shop assembly vs. field assembly of heavy wall coal 
a ys reactor vessels. Final ee, 2:47129 (FE-2009-13) 

( = Tiny = a) steels for conversion vessels, 2:47092 


Pressure vessel — gg materials, 2:47091 (CONF-7609102-) 
COAL GASIFICATIO: NTS/REFRACTORIES 
Ceramic durability and ont in coal gasification 
environments, 3. 47107 (CONF-7609102-) 
Chemical and physical stability of refractories for use in coal 
gasification, D: 47109 (CONF- 7609 102-) 
Im; vee —— liners for coal gasifiers, 2:47105 (CONF- 
Refractory applications and di of refractories for coal 
gasification, 2:47104 (CONF- seOS102) 
COAL ‘L GASIFICATION PLANTS/SIMULATION 
avi ana plant computer simulation, 2:47075 (CONF- 
Computer aided industrial process simulation and d (ASPEN: 
atk System for Process Engineering), 2:4707 TOON. 
COAL GASIFICATION PLANTS/VALVES 
oo of wear-resistant valve materials, 2:47156 (CONF- 


COAL INDUSTRY 
Missouri coal data, 2:47269 (NP-21855) 
NS een IMPACT 
case studies on energy impacts, No. 3. Preparing for 
Ty growth Greene County, Pennsylvania, 2: 48875 (NP- 
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COAL INDUSTRY/ECONOMICS 
Changing economics of Alaskan coals, 2:47355 
Economic impact of developing Alaskan coals (13 refs), 2:47354 
Economic outlook for Illinois coal, 2:47350 (CONF-7609132-) 
Mine development finan for the coal industry during the next 
decade (20 refs), 2:47352 ENP-22048) 
COAL INDUSTRY/ENVIRONME INMENTAL IMPACTS 
NACo case studies on energy impacts, No. 3. Preparing for 
— ted growth Greene County, Pennsylvania, 2:48875 (NP- 
COAL INDUSTRY/FORECASTING 
oreosian) our potential and our constraints, 2:47364 (CONF- 
Current state-of-the-art in drying low-rank coals (15 refs), 2:47326 
— mo} development potential (20 refs), 2:47284 (CONF- 
COAL INDUSTRY/GOVERNMENT POLICIES 
Nesisay our potential and our constraints, 2:47364 (CONF- 
COAL INDUSTRY GS 
Focus on Alaska’s coal 1975, 2:47056 
Illinois coal, 2:47054 (CONF-7609 132-) 
COAL INDUSTRY/PLANNING 
Economic impact of developing Alaskan coals (13 refs), 2:47354 
COAL INDUSTRY/RESEARCH PROGRAMS 
British research in longwall mining, 2:47307 
COAL INDUSTRY/SOCIAL IMPACT 
NACo case studies on energy impacts, No. 3. Preparing for 
— ted growth Greene County, Pennsylvania, 2:48875 (NP- 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Role of the Alaska Division of Geological and Geophysical 
Surveys, 2:47363 
COAL INDUSTRY/WASTE DISPOSAL 
Residual strength of soils in the pro of overall angles of 
slopes of very high waste heaps (3 refs), 2:47245 
COAL INDUSTRY/WATER REQUIREMENTS 
Water for a growing coal industry (6 refs), 2:47252 (CONF- 
7609 132-) 
COAL LIQUEFACTION 
See also COED PROCESS 
H-COAL PROCESS 
SYNTHOIL PROCESS 
Coal liquefaction by aromatic interchange with phenol and 
catalytic hydrogenolysis, 2:47178 
Energy and the coal industry, 2:47062 
Fuels from coal--choices in technology, 2:47194 
Preliminary investigation of the autoadhesion of pulverized SRC. 
Final report (15 refs), 2:47188 (EPRI-AF-431) 
Structural aspects of sub-bituminous coal deduced from solvation 
studies. I. Anthracene-oil solvents, 2:47176 
Structural aspects of sub-bituminous coal deduced from solvations 
studies. II. Hydrophenanthrene solvents (15 refs.), 2:47177 
COAL LIQUEFACTION/BIBLIOGRAPHIES 
Coal gasification and liquefaction technology. Volume 2. 1974- 
7104) (a bibliography with abstracts), 2:47140 (NTIS/PS- 


Coal gasification and liquefaction technology. Volume 3. June 
caael 0s) 1977 (a bibliography with abstracts), 2:47141 (NTIS/ 
COAL LIQUEFACTION/CATALYSTS 
Catalyst development for coal liquefaction. Interim report, 
October-December 1976, 2:47165 (FE-2335-7) 
= — with soluble transition-metal complexes (8 refs.), 
Industrialization and studies of direct liquefaction of coal (17 
refs.), 2:47173 
COAL LIQUEFACTION/CHEMICAL REACTIONS 
Industrialization and studies of direct liquefaction of coal (17 
refs.), 2:47173 
COAL LIQUEFACTION/CHEMICAL REACTORS 
Partial liquefaction of coal by direct hydrogenation. Annual 
report, red by 1975-July 1976 (Hypothesis; high liquid yields 
are — ” rapid mixing, reaction, and quenching), 2:47162 


COAL LIQUEFACT ION/CHEMISTRY 
Chemistry of lignite to. Quarterly report, October- 
December 1976, 2:47164 (FE-2211-4) 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Coal Technology Program progress report for April 1977, 2:47142 
(ORNL/TM-5932) 
COAL LIQUEFACTION/DEMONSTRATION PLANTS 
Coal demonstration plants. Quarterly report, July-September 1976, 
2:47119 (ERDA-76-96/3) 
COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 
Potential toxicity and bioaccumulation in aquatic systems of trace 
elements present in aqueous coal conversion effluents, 2:49830 


COAL LIQUIDS/CHEMICAL ANALYSIS 


COAL LIQUEFACTION/FORECASTING 
= : — material for the chemical industry, 2:47348 (CONF- 
COAL LIQUEFACTION/HEALTH HAZARDS 
Polycyclic aromatic rn yn ae the Oak Ridge National 
Laboratory's e “pore gram: minimizing the 
hazards, 2:4735 (CONE. 77021 0210.5) es 
COAL LIQUEFACTION/LIQ 
Potential toxicity and Semupnataieet in aquatic systems of trace 
elements present in aqueous coal conversion effluents, 2:49830 
COAL LIQUEFACTION/MEETINGS 
Proceedings of a conference on mathematical modeling of coal 
conversion processes, 2:47073 (CON®-761 104-) 
COAL LIQUEFACTION/PILOT PLANTS 
Coal li Yerec anil rly report, July-September 1976, 2:47160 
= ee eee pene oe PROGRAMS 
es uefaction. Quarterly report, July-September 1976, 2:47160 
(ERDA-76-95/3) 
een) atin into fluid phase and direct liquefaction of coal (24 
refs.), 2:4 
Future of pes liquefaction pe by direct catalytic 
hydrogenation (13 refs.), 2:4717: 
a a and future of new energy technology development, 
COAL LIQUEFACTION/SIMULATION 
equilibrium in coal liquefaction processes. Final 
por 1, 1975-December 31, 1976 (35 refs), 2:47159 (EPRI- 


COAL [IQUEFACTION/TEMPERATURE EFFECTS 
Differential calorimetry studies on coal. II. 
Hydrogenation of coals (21 rete), 2:47072 
COAL LIQ ACTION PLANTS/DESIGN 


Preliminary design services coal conversion demonstration plants. 
Research and development —_— No. 114. Annual report, 


January-December 1976, 2:47127 (FE-1775-9) 
COAL LIQUEFACTION PLANTS/ECONOMI 
PRP: a discounted cash flow pro; for calculating the 
production cost (product price) of the product from a process 
plant, 2:48877 (ORNL-5251) 
COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 
EFFECTS 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities, 2:47254 (ORNL/TM- 


5793) 
COAL LIQUEFACTION PLANTS/FAILURE MODE 


ANALYS 
Failure SO =e , 2:47058 (CONF-7609102-) 
COAL LIQUEFACTION PLANTS/MATERIALS 
Erosion studies, 2:47093 (CONF-7609102-) 
Evaluation of ceramic coatings for coal-conversion plants, 2:47102 
(CONF-7609102-) 
COAL LIQUEFACTION PLANTS/MATERIALS TESTING 
Corrosion/erosion analysis of construction materials at the Cresap 
Pilot Plant, 2:47161 (FE- 1517-29) 
COAL —- PLANTS/NONDESTRUCTIVE 


Development and application of non-destructive test methods for 
coal plant a 2:47081 (CONF-7609102-) 
Inspection techni ae for wear and process resistant coatings, 
at 47082 (CONF-7609102-) 
COAL LIQUEFACTION PLANTS/PIPES 
Pressure vessel an —- oy ae 2:47091 (CONF-7609102-) 
COAL LIQUEFA IN IRESSURE VESSELS 
Cost study, shop assembly vs. ve field peter of heavy wall coal 
gasifier reactor vessels. Final rt, 2:47129 (FE-2009- 13) 
Design properties of steels for conversion vessels, 2:47092 
(CONF- ep 
Pressure vessel an a 3 materials, 2:47091 (CONF-7609102-) 
COAL LIQUEFA IN PLANTS/SIMULATION 
“= — plant computer simulation, 2:47075 (CONF- 
1 
COAL LIQUEFACTION PLANTS/VALVES 
Application of advanced materials and fabrication technolo; 
fon _ for coal liquefaction systems, 2:47155 ( NE. 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Analysis of solvent-refined coal, recycle solvents, and coal 
liquefaction products, 2:47228 
Analysis of coal-derived liquids using field ionization and electron 
impact mass spectrometry, 2:472. 
Analysis of potentially deleterious constituents of coal and oil 
shale, 2:47232 
Characterization of coal liquids by means of high resolution liquid 
chromatography and mass from coe Gur (35 refs), 2:47222 
Clean solid and liquid fuels from ty progress report, 
as March 1977, 2:47163 (FE- 
COUR DA TC537 Quarterly report, July- ae 1976, 2:47160 
A-76-95/3) 





COAL LIQUIDS/CHEMICAL COMPOSITION 


me of solvent ah aw pen tery on bey ont a 
progress report, August 
2:47166 e716 CFE 2367 3 3) 


Effects of pt ne on by ee 
Few bee ae report, November 1976-January 
1977, 2:47167 (FE-256 7-4) 
COAL LIQUIDS/CHEMICAL rat | re a ae 
Comparative characterization an rotreating response o' 
shale, and petroleum liquids, 2:47231 
Structural characterization of coal liquefaction products by proton 
and carbon-13 nuclear magnetic resonance, 2:47180 
University of Utah’s continuous coal hydrogenation process, 
2:47071 (ORNL/TM-573 
COAL LIQUIDS/CHROMA RAPHY 
Fractionation and structural characterization of coal liquids (8 
Pn San A nat a etatmenh 
variations of chromatographic techniques for fingerprin 
heavy ends of products from petroleum feum and coal, 247515 
— ote! coal characteristics to liquefaction be 


rt, July-September 1976 (26 refs), 
247168 Ties (HE 30) ee ” 
COAL LiQU DS/COMBUSTION 


pied report, July-September 


a 6, : q7337 ERDATO94/3) 
COAL LIQUIDS/DENITRIFICA re 

OT E201 fs" 
ly progress report, 


Catalysts for — 
pda BreiSecem ber 9, whiny 
ba sol fuels from ee" 
March pad 2:47163 ae co -4) 
COAL’ wen 


Saenauaeel Morte” 
Geaert 976- ad 197 an 7 (FE-201 
os. ST TOUIDS/DISTIEL ATE 


woo donor solvent coal eatestion process (Patent), 
ae ae oan ee nape 
uefaction. Quarterly report, July-September 1976, 2:47160 
A-76-95/3) 

COAL LIQUIDS/ FRACTIONATION 

—— to chemical class analyses of fossil derived materials, 

Fractionation a and structural characterization of coal liquids (8 
COAL LIQUIDS/HAZARDS 

Assessment of Sau requirements and techniques for 


measuri ycyclic aromatic hydrocarbons, 2:47361 
COAL LIQUI SHPALTH HAZARDS 
Polycyclic aromatic ne ae and the Oak Ridge ~ 
Laboratory's ex! en rogram: minimizing 
hazards, 2:473 (CONF-770210-5) 
“Caean solid and liquid fuels from coal, Quarter 
so) ue! m y pro, 
January-March 1977, 2:47163 (FE-2047-4) _ 
~ —_ donor solvent coal liquefaction process (Patent), 
COAL LIQUIDS/IMPURITIES 
tud: ee 1/2 ton per day SYNTHOIL 
COAL LIQUIDS/MASS SPECTROSCOPY 
Characterization of coal-derived liquids and other — - 


related ed lo’ 
ese) shy Moe December 29, 1976 cum. refs), Dano 


COAL LIQUIDS/MOLECULAR STRUCTURE 
Fh) 2aTise. structural characterization of coal liquids (8 
COAL LIQUIDS/MOLECULAR WEIGHT 
Determination of mean relative mass of hard coal extracts 
molecules with scattered 4 aes 5 refs.), 2:47193 
oe a age = pene ena py 
niversity ‘s continuous ydrogenation process, 
2:47071 (ORNL/TM- yt tanidly 


cau ber 9, S976 2: Mea i087 (FESOI TS)” 


uefaction. Quarterly report, July-September 1976, 2:47160 


studies on SYNTHOIL . Sixth ly report, 
on uarterly 
97 ; (Catal : 


Chemical 
December 1, 1976-March 1, 1 yst improvement; 
mineral matter 


matter effects; reheated studies; 8 refs; Co molybdate), 
2:47170 ettemsnes 20) 


«co inal por (4 mo atte gb 347157 57 (EPREARS a 


ine entries: gat Gate, 2:47296 
Coal a 1 “ Dad d development, 1972-1975. Final 
aerosol researc t, - 
(28 refs), 2:47290 (LA-6422) — 
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COAL MINES/AIR 
Coal aerosol research and development, 1972-1975. Final report 
(28 refs), 2:47290 (LA-6422) 
COAL MINES/AIR CONDITIONING f 
Coal vey air conditioning by deep cooling the air (8 refs.), 
2:4731 
ieee Grciange ty liquid 2:47319 
¢ by liquid-ring gas pumps, 
Reduction . = gas contents of a worked seam by methane 
— MI or ape as on 
‘lopment of the computation technique in the mining 
of T ee oe 
k (2 refs), 2:47304 
design services coal conversion demonstration plants. 
Research and develo oy No. 114. Annual report, 
January- mapa 1976, 2:47127 (FE-1775-9) 
COAL MINES/DUSTS 
Determination of combustible volatile matter in coal mine 
roadway dusts by backscatter of x rays from a radioisotope 
source, 2:47362 
COAL MINES/ECONOMIC IMPACT 
EAB (PB and strip mining on local Navajo 
—_— 


Effect aaaaete we roadway to upper coal seam and thickness 
of weak floor to floor lift. II. Experimental study on roadway 
lift in coal mines, 2:47308 

COAL MINES/GAS FLOW 
Methane emission in 1975 in the West German coal mining 
industry, 2:47313 
COAL MINES/GEOLOGIC STRATA 
Lower four feet floor rocks of South Wales (8 refs.), 2:47214 
COAL MINES/HAZARDS 

——— of es quantities and of the concentration of 
injuran mines of the North Bohemian brown coal basin 
(5 refs), 2: 4731 


COAL MINES/LIGHTING SYSTEMS 

The illumination of the Greenwich Collieries soe 

MINES 1 Oct 1974-30 i didey 2:47292 (PB-261 
COAL MINES/MAINTEN. 

Effect of distance from roadway to upper coal seam and thickness 
of weak floor to floor lift. II. Experimental study on roadway 
lift in coal mines, 2:47308 

COAL MINES/MINING EQUIPMENT 

Advanced technology mining and Phase V Gullick Dobson 
control systems, 2:47309 

ae a tinge ~ ag 


mines, 2: S087 EPRI. (EPRI- BA437 
cost models. Final report. Yotume II. Surface mines, 
on 47288 (EPRI-EA-437(Vol.2)) 
COAL MINES/PRODUCTIVITY 
Productivity in Illinois coal mines, 2:47285 (CONF-7609132-) 
COAL MINES/ROOFS 
Advanced veorcong. «A and Phase V Gullick Dobson 


cL MINES /SEi 2:4 
COAL MI / SEISMIC SURVEYS 

M Seismic investigations of reflection behavior in simple, 
oi oe are eee meer GS refs.), 2:47311 

A 


Seoclicaemeaa ns 
populations, 2: saoeh ee aoe 
oe we este og ICTURAL MODELS 
adil sohpute loved ions of reflection behavior in simple, 
on,eyeiaall anh measures (23 refs.), 2:47311 


i  - e 
of weak floor to floor lift. II. Experimental study on roadway 
lift in coal mines, 2:47308 

COAL MINES/TECHNOLOGY UTILIZATION 

Advanced technology mining and Phase V Gullick Dobson 


control s 2:47309 
COAL MINES/VENTILATION 


Dust-control studies using —_ models of y+ 47255 (PD 202 256) 
rt of investigations, 2:4 B- 

Methane emsion in 973i the West German coal ining 
COAL 
See also ACID MINE DRAINAGE 

LONGWALL MINING 

SURFACE MINING 

UNDERGROUND MINING 

processing algorithms for ultrasonic 
seam interfaces. Final report, 2:47291 (N-77- 


Development of Alaskan coals: a chall , 2:47299 
Opencast mine Most-town (Czechoslovakia), 2:47303 
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Statistico-probability method of forecasting geomechanical 
manifestations in lo: om (Czechoslovakia), 2:47316 
COAL MINING/DI 
World lossary » mining, processing, and geological 


terms, 2:4 
COAL MINING/ENVIRONMENTAL EFFECTS 
Environmental considerations in coal , 2:47256 
COAL MINING/ENVIRONMENTAL IMPACT STATEMENTS 
Navajo-E] Paso/consolidation coal lease and mining plan, Navajo 
Reservation, San Juan Count ty, New Mexico. Draft 
environmental statement, 2:47286 Ag ste! 
COAL MINING/ENVIRONMENTAL IMPACTS 
a quality impacts seep Alaskan coal mining (7 refs), 
COAL MINING/EXCAVATION 
Double face excavation with KU 800 and TC 2 in the opencast 
mine Jiri II (Czechoslovakia), 2:47302 
Mathematic simulation of technological advance systems in a 
panel of wheel ten, 2:47301 
COAL MINING/FINAN 
Mine development financing for the coal industry during the next 
decade (20 refs), 2:47352 (NP-22048) 
bg a - dees Gente 2:47294 (PB-261292 
gnition suppression devi le report, 2: 1 
COAL MI INING G/FIRE PREVENTION we , 
Ignition —— device. n file report, 2:47294 (PB-261292) 
= ee mre a od [ , 
in ° lemiolo investigations of pneumoconiosis, 
——e mn ep gh 8 P' 


COAL MINING/LAND LEASING 
Navajo-E] Paso/consolidation coal lease and mining plan, Navajo 
Reservation, San Juan County, New Mexico. Draft 
environmental statement, 2:4 286 = 
COAL MINING/LAND RECLAMATI 
Navajo-E] Paso/consolidation coal ee and mining plan, Navajo 
Reservation, San Juan County, New Mexico. Draft 
environmental statement, 2:47286 (DES-77-4) 
Possibilities of reclamation and development of mining in the 
North Bohemian brown coal basin A refs), 2:47258 
Reclamation policies and techniques, 2:47251 (CONF-7609132-) 
COAL MINING/MINING EQUIPMENT 
Giant machines from Vitkovice: one of the fundamental elements 
of the development mining brown coal, 2:47315 
Influence of the width of web of a coal winning machine on the 
origin of rock bursts (8 refs), 2:47314 
Main tendencies and results of the development of mining and 
: a in the Ostrava Karvina basin in the years 1960 to 1975, 


Walking undercarriages of stowing machines ZP 2500 and ZP 
6600, 2:47305 “ 
COAL MINING/PRODUCTIVITY 
Facts and myths in respect to the controversy between 
underground and surface mining in Illinois and the United 
States, 2:47265 (CONF-7609132-) 
COAL MINING/REGULATIONS 
Alaskan coal laws ts regulations, 2:47368 
= MINING /RESEAR CH PROGRAMS 
of the Bureau of Mines, 2:47282 


COAL MIN NING/ROCK B 


—e of the width of web of a coal winning machine on the 
of rock bursts (8 refs), 2:47314 
COAL yn apne pee et ed 
Alaskan coal-mining laws and regulations, 2:47368 
Social impacts of coal development: who pays, who profits, 
2:47351 (CONF-7609132-) 
COAL MINING/SOCIO-ECONOMIC FACTORS 
Mining constraints and operations at Usibelli coal mine, 2:47297 
Social impacts of coal development: who pays, who profits, 
2:47351 (CONF-7609132-) 
COAL PREPARATION/EFFICIENCY 
Ultra-fine coal slurries preparation by selective agglomeration (19 
refs), 2:47328 
os La pe pentane ag en PROGRAMS 


a Final , 2:47323 (EPRI-FP-314) 
ON PLANTS/DESIGN 


yo a new coal- apenie eet 27. plant, 2:47329 
COAL PREPARATION P THEMATICAL MODELS 
Model of coal treating in preparation plants of the North 
ape brown coal basin and of the sale balance of coal for 
wer plants (Czechoslovakia), 2:47320 
DAL PREPAR RREPARATION PLANTS/NOISE POLLUTION 


Practical reduc reduction of noise from chutes and screens in coal 
lants. qa. 2 rt, 2:47059 (PB-265344) 
COAL REPARA LANNING 
for a aa ves 


NTS/P’ 
_ plant, 2:47329 
COAL PREPARATION P. ‘A AMPLE PREPARATION 
Recent developments in aaa co and sample 
preparation, 2:47215 


COATED FUEL PARTICLES/PHYSICAL RADIATION 


COAL PREPARATION PLANTS/WASTE DISPOSAL 
Ps wife to a fluidized bed steam boiler (21 refs), 2:47346 


“om resources of northern Alaska may be nation’s largest, 2:47277 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural = uranium, and 
thorium resources of the area Kk), 2:4765: 
COAL RESERVES/EVALUATI 
Methods, results, and future trends of national coal resource 
assessments (2 refs), 2:47263 (CONF-7609132-) 
Optimalization of the vertical seam profile evaluation 
(Czechoslovakia), 2:47268 
COAL RESERVES/GOVERNMENT POLICIES 
= 2) available for power generation, 2:47264 (CONF- 
“he sevens ebeeadies tied King, 2:47152 
velopments in crac! 
COAL TAR/HAZARDS 
Assessment of dosimetry requirements and techniques 
measuring polycyclic aromatic hydrocarbons, 2: Wiel, 
COAL TA ROCRACKING 
Hydrocracking of low-temperature tars derived from hard coal 
carbonization in a fluidized bed (8 refs), 2:47184 
COAL TAR/MONITORING 
Niosh analytical methods for Set G, 2:49723 (PB-265026) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
Support toting and Gasign study oveeetion 6 signee 
upport testing and design study evaluation of regenerative 
eaters. First quarter report, Teseney 1976-March 1976, 5.49040 


2254-3) 
“CONTROL MHD GENERATORS/AIR POLLUTION 


mee considerations for a coal-fired 2000 MW(th) 
/steam baseload powerplant, 2:49024 (oo atts 
COAL-FIRED MHD GENERATORS/COAL PREPARA 
Design considerations for a — fired 2000 MWith) open eve 
MHD/steam baseload lant, 2:49024 (CONF-76 113) 
COAL-FIRED MHD GE: RA RS/COST 


Summary of the ECAS MHD power plant results, 2:49026 
(CONF-761015-) 
COAL-FIRED MHD GENERATORS/ELECTRODES 
Spinel electrode module, 2:49035 (CONF-761015-) 
RS/MATERIALS 


COAL-FIRED MHD GENERA 
Durability of MHD channel materials under coal-fired conditions, 
2: 49037, (CONF-761015-) 
COAL-FIRED MHD GENERATORS/PERFORMANCE 
Summary of the ECAS MHD power plant results, 2:49026 
(CONF-761015-) 
COAL-FIRED MHD GENERATORS/PERFORMANCE 
TESTING 


Report on Mark VI 100 hour duration test and other recent 
experiments, 2:49029 (CONF-761015- 
COAL-FIRED MHD GENERATORS, EARCH PROGRAMS 
CDIF-MHD generator — conceptual design. Final report. 
Section I, 2:49028 (TID-27150) 
COAL-FIRED MHD GENERATORS/SEED vith) Ope 
Design considerations for a coal-fired 2000 MW on as 
MHD/steam baseload lant, 2:49024 : -76 DNF TeI0I5) 
COAL-FIRED MHD GENERATORS/TEST 
CDIF-MHD generator system conceptual uae ° Er" report. 
Section I, 2:49028 (TID-27150) 
COASTAL REGIONS/AIR POLLUTION 
Effects on atmospheric diffusion of meterological processes in 
coastal zones, 5. $:49704 (BNL INL-22815) 
COASTAL REGIONS/AQUATIC ECOSYSTEMS 
Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
grass (thalassia testudinum) scone, 2: 49803 (CEER-2) 
COASTAL REGIONS/METEOROLOGY 
Effects on ng diffusion of meterological processes in 
coastal zones, 2:49704 (BNL-22815 
COASTAL WATERS/CONTAMINATION 
Distribution of radioactive materials in aquatic environments with 
— of their carcinogenic potential in aquatic animals, 
COASTAL WATERS/NATIONAL DEFENSE 
Protection of offshore energy assets, 2:47497 
COASTAL WATERS/NU POWER 
Survey of fish impingement at power plants in the United States. 
a III. Estuaries and coastal waters, 2:50099 (ANL/ES- 


commun tk 
aan aa ag enn bed, 2:48638 
ting on les u ) 23 
peg A FUEL PARTICLES/P’ (CAL RADIATION 


Irradiation test HT-31: hi Aron yews irradiation behavior of 
LASL-made extruded fuel and LASL-made coated 
particles, 2:48626 (LA-6785-MS) 





COATED FUEL PARTICLES/PRODUCTION 


COATED FUEL PARTICLES/PRODUCTION 
won distributor for coating HTGR fuei particles, 2:47736 


0611-2) 


A 
See also PAINTS 
pope he VE COATINGS 
VARNISHES 
ye Pro vm for April 1977, 2:47142 
echnolo gram progress report for Ap 
(ORNL/TM-5932) 
COATINGS/X-RAY FLUORESCENCE ANALYSIS 
Coal Technolog Bost) Program progress report for April 1977, 2:47142 
(ORNL/TM-59 
COBALT/CATALYTIC EFFECTS 
Catalytic decomposition of ammonia (On group 8 metals), 2:47883 
COBALT/ CAL ANALYSIS 
Relationships between uranium and trace metal concentration in 
volcanic rocks from Nevada, 2:47719 
COBALT/INTESTINAL ABSORPTION 
Influence of age and sex on mineral absorption from the 
za 2 —_ (Rats, **Co, **Cr, 5°Fe, **Mn, Se, *Sr, “V, 


COBALT/SOIL CHEMISTRY 
“nae of alkaline earth, transition, and heavy metal cations 
gy oxide gels of iron and aluminum, 2:49756 
coBAL’ XICITY 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

COBALT 55/DIFFUSION 
— effect in diffusion and its use in studies of metal oxides, 
49 (CONF-7610100-1) 
COBALT 60/BIOLOGICAL ACCUMULATION 

Estimating bioavailability of sediment-bound trace metals with 
chemical extractants (/sup 110m/Ag, '°Cd, Co, ®Zn, 
Macoma balthica), 2:50024 

COBALT 60/DIFFUSION 
——— effect in diffusion and its use in studies of metal oxides, 
49149 (CONF-7610100-1) 
COBALT 60/EXTRACTION 

Estimating bioavailability of sediment-bound trace metals with 
chemical extractants (/sup 110m/Ag, *°Cd, Co, ®Zn, 
Macoma balthica), 2:50024 

COBALT ALLOYS 
See also COBALT BASE ALLOYS 
HASTELLOY X 
HAYNES ALLOYS 
INCONEL 617 
COBALT ALLOYS/CATALYTIC EFFECTS 
Catalysts for hydrocracking, 2:47468 
COBALT ALLOYS/CORROSION RESISTANCE 

Investigation of deposition and wear problems with hardfaced 

ORNETM for —_— liquid metal service, 2:49198 


COBALT ALLOYS/CURIE POINT 
and local environment model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo os amorphous alloys, 2:49173 (CALT-822-84) 
— is iekinecneneel 
ity in hot isosta ressed 250- le steel, 
2: 49145 (SAND-76-8516 “ a i 
“Dectlity in hot incetatically pressed 250 -grade maragin 
ity t isostati Pp le steel, 
2:49145 (SAND-76-8516) “a ’ 
COBALT ALLOYS/MAGNETIZATION 
Magnetism and local pcm ot model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo os hous alloys, 2:49173 (CALT-822-84) 
COBALT ALLOYS/MI OSTRUCTURE 
= P| alloying on Co-Si eutectoid structures and properties, 
COBALT ALLOYS/SORPTIVE PROPERTIES 
Hydrogen storage preparation of the hydride phase TizFe/sub x/ 
M/sub 1- . Annual summary report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1) -1) 
COBALT ALLOYS/WEAR RESISTANCE 
ae of deposition and wear problems with hardfaced 
CORNETM aos temperature liquid metal service, 2:49198 


COBALT BASE ALLOYS 
See also STELLITE 
COBALT BASE rene oy igen rem 
Corrosion chemistry in low oxygen activity atmospheres 
characteristic of — or iaoaeteeely combusted coal, 
2:47112 (CONF-7609 102 
POINT 


COBALT BASE ALLOYS/ 
Magnetism and local ——— model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo 08 ene 2:49173 (CALT-822-84) 
COBALT BASE AL: TION 
Magnetism and local environment model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo os amorphous alloys, 2:49173 (CALT-822-84) 
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COBALT BROMIDES/CHEMICAL REACTIONS : 

Spectrophotometric study of the cobalt(II) bromide-aluminum 
bromide v complex, 2:49279 

COBALT CO / CATALYTIC EFFECTS 

In situ conversion of coal. Pro report, June 1, 1976-March 31, 

1977 (3 references; catalyst “yo 2:47070 (COO-0066-1 ) 
COBALT COMPOUNDS/CATALYTIC EFFECTS 

Chemical studies on SYNTHOIL poe Sixth quarterly report, 
December 1, 1976-March 1, 1977 (Catalyst improvement; 
mineral matter effects; preheated studies; 8 refs; Co molybdate), 
2:47170 (SAND-77-0720) 

COBALT O ny segue 1 + 

Catalyst development for coal tion. Interim 

October-December pe Ed 2:47165 es (FE2335") 
COBALT OXIDES/HOT P! 

Effects of internal gas pressure eae microstructure on the 
mechanisms of hot-pressing and swelling in ceramics. Pro 
report, June 1, 1976-March 31, 1977 (Summary of researc 
activities at Purdue University June 1976 through March 1977), 
2:49213 (COO-2713-3) 

— = ES ILITY 
eer fect in diffusion and its use in studies of metal oxides, 
149 (CONF-7610100-1 
.T SULFIDES/CATALYTIC EFFECTS 

OoTydrodesulfurization activity and defect structure of Co-Mo 
sulfide catalyst, 2:49266 

Synergetic — MoS2 + CooSs in hydrodesulfurization 

ysts, 2:49265 

COBOL/OPTIMIZATION 

OAY optimization and flowcharting, 2:50529 (Y/CSD/INF- 
CODFISH/TEMPERATURE EFFECTS 

Im ‘toe technique applied to cod (Gadus morrhua 
COED PROCESS/FLOWSHEETS 

at plant computer simulation, 2:47075 (CONF- 
COGAS PROCESS 

New Illinois source of PPCCO eee the Illinois Coal Gasification 

Grou ae t, a 47115 (CO: — 
COGAS 
Coal conversion corer computer cn 2:47075 (CONF- 
COGAS PROCESS/RESEARCH PROGRAMS 

Status of processes in the USA for the production of SNG from 

coal, 2:47148 
COINCIDENCE SPECTROMETRY 

Associated -ray technique for neutron fluence 
measurements, 2: 49508 (LA-UR-77-731) 

COINCIDENCE SPECTROMETRY/DATA ACQUISITION 

Megachannel yy-y coincidence system using a PDP-8/E computer 
and moving-head disks, 2:49586 

COKE/AVAILABILITY 

Supply and demand for United States coking coals and 
metallurgical coke with a section on foreign tates in coking 
coals. S; , 2:47270 (PB-262743) 

Oa cence cor ON 
CORE/CHEMICAL REACTIONS 
—— of the eee of the pee of the ong oe 
coke with air and combustion gases, 
cone/DESULFURIZA TION 


hurization of Athabasca petroleum coke by (a) chemical 
_“ and Ray yh Gt extraction, 2:47640 
OPERTIES 


«High-quality elected, 2:47482 


Formation of the structure of pitch coke on calcination by the 
on oKE/ MAR high-temperature heating method (26 refs.) 2:47204 


Historical trends in coal utilization and supply. Open file rt, 
2:47353 aay - 
COKE/MI PY 
polished coke surfaces etched by ion 


Microscopic examination 
bomen CS refs.) 2 Enis 
COKE/MI UCTURE 
Activation of brown-coal chars with oxygen (33 refs.), 2:47221 
Peeen Senne os tests on ecisineinn ty the 
high-speed, eo ep pg ting method (26 refs. y 2:47204 
examination of polished coke surfaces etched by ion 
bombardment —— refs.), 2:47219 
ine a of ate oo i 
hydrocrac! of Athabasca bitumen, 2:47: 
COKE/OXIDATION 
Activation of brown-coal chars with oxygen (33 refs.), 2:47221 
Desul meen y of Athabasca petroleum coke by (a) chemical 
re) ) solvent extraction, 2:47640 
COKE/PO) 


Activation of brown-coal chars with oxygen (33 refs.), 2:47221 
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bg ae nner EXTRACTION 
2 se mpi of Athabasca petroleum coke by (a) chemical 
oe and (b) solvent caution, 2:47640 
/STRUCTURAL CHEMICAL ANALYSIS 
mae of the structure of pitch coke on calcination by the 


S| ture heating method (26 refs.), 2:47204 
SURFACE PROPERTIES = G6 refs) 


ig ae examination of polished coke surfaces etched by ion 
bombardment M4 refs.), 2:47219 
COKE/SYNTHES: 


ualit cleerodes, 2 a 
co. 7THERMAL AN 


Formation of the oes - Titch coke on calcination by the 
coum “4 , high-temperature heating method (26 refs.), 2:47204 
Coke industry in German Democratic Republic, 2:47065 
COKE OVENS/BRICKS 
Testing of checker bricks for regenerators of coke ovens with a 


ific heat exchange surface, 2:47064 
COKPOVENS/ REG TORS 


Testing a canals oven re; ce lining of high specific heat 
exchange surface, 2: 1 
COKE OVENS/WASTE WATER 
Biological removal of carbon and nitrogen compounds from coke 
.y wastes (65 references), 2: id tae da R-2-73-167) 
COLD LAKE DEPOSIT/GEOLOG 
Regional hydro; —_ ical study oa eg pee oil sands area, 
Alberta, 2:47631 (NP-22031) 


COLD LAKE DEPOSIT/HYDROLOGY 
Regional hydro, EIC ical study McMurray oil sands area, 
rrr 2:4763 


P-22031) 
-ATOM COLLISIONS 
O-H charge oat tg in cold, dense, hydrogen plasmas, 2:50348 
toa 
ILD TRAPS 


Purification test of sodium by cold trap system, 2:48520 
COLLAGEN/ENZYMES 

Collagenolytic activity from isolated bone cells, 2:49941 
COLLAGEN/LYSIS 

Collagenolytic activity from isolated bone cells, 2:49941 
COLLECTIVE ACCELERATORS 


See also PLASMA BETATRONS 
COLLECTIVE ACCELERATORS/MATHEMATICAL 
MODELS 
Computer simulation of collective ion acceleration by discrete 
cyclotron modes, 2:49437 (LA-UR-77-630) 
COLLECTRONS 
See SELF-POWERED NEUTRON DETECTORS 
LLIERIES 


See COAL MINES 
COLLIMATORS/DESIGN 
Some basic considerations of measurements involving collimated 
direct sunlight. Technical report No. II-6 (For solar cell 
performance calibration), 2:47948 (ERDA/NASA/1022-76/5) 
COLLISIONAL P’ 'C EQUATIONS 
Kinetic equations for the collisional plasma model, 2:50362 
COLLISIONAL PLASMA/MA TICAL MODELS 
Kinetic equations for the collisional plasma model, 2:50362 
COLLISIONLESS PLASMA/PLASMA DRIFT 
Drift motion of a plasma in a curved magnetic field, 2:50343 
COLLISIONS 
See also ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
COLLISIONS/IONIZATION 
Electron spectroscopy in heavy particle collisions. I (Thermal to 
10 eV lectures), 2:50190 
COLONIES 
See POPULATIONS 
COLORADO/URANIUM DEPOSITS 
—- i Western-States type uranium mineralization, ch. 3, 


COLORADO RIVER BASIN/HYDROLOGY 
Computer simulation of surface water hydrology and salinity with 
— a —_—_ to studies of Colorado River management, 
COLORADO RIVER BASIN/WATER RESOURCES 
Computer simulation of surface water — and salinity with 
= —- to studies of Colorado River management, 


COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
COMBINED CYCLES/REVIEWS 
California electricity Tym methods asessment project. Final 
report, 2:48992 (NP-21975) 


COMMERCIAL BUILDINGS/SOLAR WATER HEATERS 


COMBINED-CYCLE POWER PLANTS 
Coal gasification ied generation (Westinghouse Fluidized Bed 
Project), 2:48970 
COMBINED-CYCLE POWER mire Soy» 8 
ie alkali metal power system design stud: 
rt, January 1, 1977-March 31, 1977 os 48298 
ORNL -5885) 
Coal Technology Program progress report for April 1977, 2:47142 
oleae ome 5932) 
Bg eeemane mer + for a coal-fired 2000 MW(th) open cycle 
/steam baseload powerplant, 2:49024 (CONF-761015-) 
Design considerations for the first. a scale MHD 
generator unit (Gas- or oil-burning 7k Cs ail combined 
with steam turbine), 2:49025 MCORP: 761015 
General advantages of supercharged steam ne main 
design features, and initial operating experience with a steam 
enerator of 340 t/h output, 2:48314 
COMBINED-CYCLE POWER PLANTS/OPERATION 
General advantages of supercharged steam generators, main 
design features, and initial ing experience with a steam 
enerator of 340 t/h output, 2:48314 
COMBINED-CYCLE PO PLANTS/RESEARCH 
PROGRAMS 
CFCC development wy Quarterly report, July-September 
1976, 2:48313 (FE-2357-5) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/DESIGN 
Combustion chamber and process for the production of 
combustion with low emission (Patent), 2:49397 
Sr system (Patent; combustion system for wood wastes), 
COMBUSTION PRODUCTS/CHEMICAL REACTIONS 
Analysis of the results of the modeling of the interaction of 
troleum coke with air and combustion ea 
COMBUSTION PRODUCTS/ELECTRIC CONDUCTIVITY 
Free-jet electrical ss a rofiles of a seeded MHD 
sony asOls (OO (Ethan 1 with potassium hydroxide 
seed), 2:49045 (CONF-761015-) 
COMBUSTION PRODUCTS/PLASMA DIAGNOSTICS 
Plasma diagnostics in the MHD channel of the K-1 facility, 
2:49046 (CONF-761015-) 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
COMBUSTORS/DESIGN 
Development of forced-draught burners with large turn-down 
ratio for various fuel 2:47865 
COMBUSTORS/MA 
Design of alloys for resistance to Pon, -temperature erosion: 
corrosion by low velocity (75 ee = say a and 
oxidizing atmospheres, 2:47088 (CONF-7609102-) 
COMBUS ee a 
Mathematical modeling of pulverized coal combustors and 
entrained cesifiers (3 (50 r — nts 2:47078 on 761104-) 
COMMERCIAL BUILDIN a Mont (Using Total Ene 
Total energy managem an researc rt (Using To Preaerete 
— ement: A tical Sandbouk oe Energy Conservation 
anagement), 2:48917 
COMMERCIAL SS ee NOtin Teal Be 
Total energy management research sing Total Energy 
Management: A tical Handboo! - ey Conservation 
and ement), 2:48917 
COMMERCIAL BUILDINGS/HEAT RECOVERY 
Heat pump on the rocks: an innovative heating/cooling system, 
2:47994 (CONF-760633-) 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONERS 
Design of a solar a and heating system for a commercial 
buildin: 
COMMERCIAL BI BUILDINGS/SOLAR AIR CONDITIONING 
InterTechnology Corporation report of solar energy systems 
installation costs for selected commercial buildings, 2:48003 
(COO/2688-76-13) 
Key — directory for solar demonstration projects, 2:48005 


(E 
COMMERCIAL BUILDINGS/SOLAR HEATING SYSTEMS 
— ofa — and heating system for a commercial 
COMMER. IAL BUILDINGS/SOLAR SPACE HEATING 
InterTechnology Corporation report of solar energy systems 
installation costs for selected commercial buildings, 2:48003 
(COO/2688-76-13) 
Key —— directory for solar demonstration projects, 2:48005 


(E 
Se Se can HEATERS 
nterTechnology Corporation report of solar energy systems 
installation costs for selected commercial buildings, 2:48003 
(COO/2688-76-13) 





COMMERCIAL BUILDINGS/SOLAR-ASSISTED HEAT 


COAL BUILDINGS/SOLAR-ASSISTED HEAT 


ove p on the rocks: an innovative heating/cooling system, 
2:49994 Rd yp 760633-) 
SECTOR/ENERGY CONSERVATION 
“Fea eerie. Annual report, fiscal year 1976, 2:49064 


-22005) 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Project Ind lence Evaluation System (PIES) documentation. 
265829) . PIES econometric demand model, 2:48933 (PB- 


COMMODITIES/DISTRIBUTION 
— to the analysis of integrated production-distribution 
2:50488 (BNWL-SA-6005) 
CoM ODITIES/PRODUCTION 
Approach to the pty Sn toosy production-distribution 
8 2:50488 L-SA-600: 
a /ENERGY SUPPLIES (Book), 2:48936 
uro) energy market in . Volume » 2s 
COMMUNICATIONS 


See also DATA TRANSMISSION 
Word processing: present and future (Role in office automation 
and relation to +y , 2:50545 (LA-UR-77-1215) 
COMMUNICATIONS/LI GHT PIPES 
ts for eeenaaeate via optical fibers, 2:49672 


Self sufficient 7 integrated design and construction method 
for low cost-self help ho: programs (Solar cooker, water 
heater, and refrigerator), 2: 1 

COMMUNITIES, 'Y CONSERVATION 

Energy-conserving lifestyles. Final report to the California 
Energy Resources Conservation and Development Commission 
ag at Reston, Virginia, Irvine, California, and Cerro 
Gordo, —- 2:48911 (NP-21972) 

COMMUNITIES/POPULATION DYNAMICS 

NACo case studies on energy impacts, No. 3. Preparing for 

onan ited growth Greene County, Pennsylvania, 2:48875 (NP- 


21994 
COMMUNITIES/REGULATIONS 
Energy-conserving lifestyles. Final report to the California 
Energy Resources Conservation and Development Commission 
(Examples at Reston, Virginia, Irvine, California, and Cerro 
Gordo, Oregon), 2:48911 (NP-21972) 
COMMUNITIES/RESOURCE CONSERVATION 
Energy-conserving lifestyles. Final report to the California 
Energy Resources Conservation and Development Commission 
(Examples at Reston, Virginia, Irvine, California, and Cerro 
Gordo, Oregon), 2:48911 ENP-21972) 
COMMUNITIES/TOTAL ENERGY SYSTEMS 
Economic study of solar total energy, 2:47982 
IMMUNITIES (ECOLOGICAL) 


See ECOSYSTEMS 
COMPLEXES/RADIOIMMUNOASSAY 
Sequential quantitation of circulating immune complexes in 
pm ee and allogeneic rats bearing moloney sarcomas ('**1 
tracer techniques), 2:49963 
COMPOSITE MATERIALS 
See also CERMETS 
CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/BIBLIOGRAPHIES 
Reinforced plastics. Part 2. Boron, a cepa Fp 
materials. Volume 1. 1964-1975 (a bib! hy a. sce 
rt for 1964-1975, 2:49219 (NTIS/PS.71/6089 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES | 
—~ tions into the mechanisms of thermal cyc' fers 30h 
matrix composites. Technical report, 1 Ful 975-30 ~ 
1976 (6061, 2024, 1100 aluminum/boron( lasticatbenaamh, 
2:49221 (AD-A-035179) 
COMPOSITE MATERIALS/MEETINGS 
Conference on in situ composites. II, 2:49140 
COMPOUND PARABOLIC CONCENTRATORS 
See also PARABOLIC REFLECTORS 
COMPOUND PARABOLIC CONCENTRATORS/OPTICAL 


PROPERTIES 
Optical and —— “pee considerations for ideal light 
collectors, 2:48 
COMPOUND PARABOLIC CONCENTRATORS/ 
PERFORMANCE 


Collector with cusplike Compound Parabolic Concentrator and 
selective absorber, 2:48137 
COMPOUNDS (ORGANIC) 
See ORGANIC pb sana 
AIR ENERGY STORAGE/REVIEWS 
California electricity TT ae eneration methods asessment project. Final 
on » 23 oy (NP-21975) 


See also GAS COMPRESSORS 
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COMPRESSORS/MATERIALS 
Structural materials evaluation for 4 omy centrifugal 
compressors, 2:47097 (CONF-7609 
COMP RS/PERFORMANCE 
Coal Technology Program progress report for April 1977, 2:47142 
2) 


See also TRANSLATORS 
COMPUTER CODES/C CODES 
rehensive information retrieval and model input sequence 
Cla: user’s manual (PDP computers), 2:50544 (B 


COROPT (Core Optimization): a computer pro 


for finding 
timum LMFBR mixed-oxide fuel cores, 2: 


7 (GEFR- 


) 
CRUNCH 1D: a computer program for seismic analysis of the 
HTGR core, 2:48472 (GA-A-14120) 
User's manual for the Composite HTGR Analysis Program 
(CHAP-1), 2:48436 — 
COMPUTER CODES/D CODES 
DYNALSS: a computer code to analyze the ee yh EK, ofa control 
rod with hydraulic scram-assist, 2:48647 (C 
1 


4040) 
COMPUTER CODES/E CODES 

Two-dimensional multigroup diffusion equation code EWA-2-30, 
2:48575 

COMPUTER CODES/F CODES 

Fortran Interface to VEctor programming (Interfaced 
microprocessor does true vector arithmetic; for CDC-7600 and 
PdP-10), 2:50518 (UCID-17477) 

FORWODS: a pro to forecast future world oil demand from 
Trans) and other sectors for various scenarios, 2:47490 (RL- 
77-023/A) 

COMPUTER CODES/H CODES 

HECDOR: a heat exchanger cost and design optimization routine, 
2:48207 (TREE-1112) 

HP-25 pro; for solving the strong shock algorithm for yield 
and origin-shift, 2:49698 (LA-6799-MS) 

Testing the HONDO, TOODY, and THREEDY wavecodes on a 
ony elastic wave propagation problem, 2:50293 (SAND- 

COMPUTER CODES/I CODES 
INDFORM: generating forms for indeterminate personnel (For 
CDC 7600), 2:50521 (UCID-30155) 
RWIKPLAN: « compu aes fe jecting the annual 
: a computer program for pro anni 
a of nuclear fuel cycle operations, 2:48382 (ORNL/ 
TM-S8 
COMPUTER CODES/L CODES 


beget penn mn for program library oe Le isplay 
data from disk files, for CDC ), 2330515 
(SAND- -8019) 
COMPUTER CODES/M CODES 
MLTRANS: a time domain solution of ao yl 
transmission lines in a photon environmen 
COMPUTER CODES/O CODES 
OPTIMO: Pt nop ted method for process evaluation applied to the 


thermoc’ may a of water, 2:47846 
COMPUTER CODES/P 


A user-oriented a distribution system analysis program 
(PDSAP), 2:48349 Loe eye 

Linear accelerator modeling at and application 
(PARMILA), 2:49436 rk oR? 576) 


PRP: a discounted cash flow Lake a for calculating the 


production cost ye of the product from a process 
lant, 2:48877 (ORNL-5251) 


A-1: a computer program for analysis of pressure transients in 
hydraulic networks, including the effect of pipe plasticity, 
2:48705 (ANL-76-64) 

COMPUTER CODES/Q CODES 
“QUEST” quantitative stereoscopy computer code (For use with 
electron microscopy to study void swe’ induced by heavy 
ions, in FORTRAN), 2:49211 (WARD-AD-3045-3) 
COMPUTER CODES/R CODES 
a of RELAP/SLIP for the semiscrle blowdown heat 
NP 343) $-02-6 (NRC Standard Problem 6), 2:48716 (EPRI- 


COMPUTER awe aoe Coane . 

Computer simulation o! ydroelastic response o Pope ny 
water reactor to a sudden (SOLA- code), 

snore tate amd ~ SMAUG to air transport 
uc dose com o! to air 
results based on the DLC-31 cross sections. Final report, 
2:50006 (AD-A-038171) 

SIMIR/6: a two dimensional stead 

conduction code for use on an IBM 

guide, 2:48247 (TREE-1127) 


een ond mensions ee 
360/75 computer. A user’s 
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Solar heating and cooling computer analysis: a simplified sizing 
design method for non-thermal s; “a (SOLCOST and 
SOLSIM computer codes), 2:48! 

STADIC: a — ter code for sautining probability distributions 

oe Ao 14055) 


Software pe ne at guidelines and procedures, 2:50509 
SAND-77-0188 
PUTER CODES/T CODES 

= tion of the er ee wand tic computer 
aris) Memorandum report RSI-0040, 2: °47789 (C ORN: NL/Sub- 


TCARD: a computer p too for monitoring time cards (For 
CDC 7600), 2:50520 (UCID-30153) 
Testing the HONDO, TOODY, and THREEDY wavecodes on a 
7014) elastic wave propagation problem, 2:50293 (SAND- 
COMPUTER CODES/U CODES 
ppt a9 er guide for UCMD 41: Gerber assistance 
pa ays or Gerber 1232-B and 2033-B plotting systems, for 
D uD, = 50511 (SAND-77-0295) 
COMPUTE IDES/V CODES 
VISRHO: a conan subroutine for estimatin fog Be viscosit 
density of complex a am 2:49273 (SAND- 0) 
COMP R CODES/W 
Stability analysis of the von ... re difference 
scheme with rate dependent materials relations. Part 2. 
Subcycling and the Malvern relation (Application to WONDY), 
2:50201 (SAND-77-0374) 
Wellflow for geothermal wells: description of a om uter 
> including effects of brine composition, 2:48250 (UCID- 


Ae a modern interactive graphics system, 2:50501 (LA-UR- 
Progress in mechanical design and drafting at LASL using 
interactive Ihics, 2:50502 (LA-UR-77-742) 
ee eee 


enn) of three dimensional part geometry, 2:50512 (SAND- 
MPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Job control in a network computing environment, 2:50523 
(UCLA-34P214-20) 
COMPUTER NETWORKS/MANAGEMENT 
File management for experiment control parameters within a 
distributed function computer network, 2:50538 
COMPUTER NETWORKS/REAL TIME SYSTEMS 
Selection of architectures for distributed computer systems in real- 
¢ applications, 2:50537 
MPUTER O OUTPUT DEVICES 
electing standard time-sharing terminals, 2:50493 (CONF-761170- 


Vinal display units and their suptoaion & (Book), 2:50531 
COMPUTER OUTPUT DEVICES/PROGRAMMING 
AVMAC: an assembly language for the Aydin model 5214A 
Refresh ae. Generator, 2:50517 (UCID-17377) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER-AIDED DESIGN 
an) a modern interactive graphics system, 2:50501 (LA-UR- 
COMPUTER-AIDED DESIGN/COMPUTER CODES 
Software documentation guidelines and procedures, 2:50509 
(SAND-77-0188) 
'UTERS 


MP’ 
See also BURROUGHS COMPUTERS 
CDC COMPUTERS 
CRAY COMPUTERS 
DIGITAL COMPUTERS 
IBM COMPUTERS 
PDP COMPUTERS 
Machine parameters for numerical analysis (Considerations on 
universality of machine- and system-dependent parameters), 
2:50498 (CONF. 7606 143-1) 
ig nt pen pe 
= ten a measure of total computer utilization, 2:50504 
(LBL-5 


COMPUTERS COMMUNICATIONS 

Communications monitoring and simulation, 2:50492 (BNL-22592) 
COMPUTERS/DESIGN 

Gaps between intent and behavior of computer systems, 2:50524 

CLA-34P214-21) 
Interpretive interface: resources and program representation in 
oe. or, tion, 2:50516 (SU-326-P.39-21) 

COMPU UIPMENT INTERFA 


CES 
Toward a = of computer-CAMAC interfacing, 2:49683 


CONTAINMENT BUILDINGS/DESIGN 


COMPUTERS/RESEARCH PROGRAMS 
ot pro report (Computer Science t., School of 
roe and Applied Sclenee, UCLA), 2:50526 (UCLA- 


ert ERS/SI ee 2:50525 (UCLA-34P214-45) 
ication of micro; - 
CONCENTRATING eepopan 2 
See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/DESIGN 
Compound lens solar energy system (Patent), 2:48155 
Solar heating device 7 , 2:4815 
CONCE TING RS/OPTIMIZATION 
Performance of an ese tubular collector using non-imaging 
reflectors, 2:48123 
ee collection in the Pacific Northwest, 2:48106 (CONF- 
Use of planar reflectors for increasing the energy yield of flat-plate 
collectors, 2:48121 
CONCENTRATING COLLECTORS/PERFORMANCE 
= — heat from concentrating flat-plate collectors, 
CONCENTRATING COLLECTORS/PERFORMANCE 
TESTING 


Performance of an evacuated tubular collector using non-imaging 
reflectors, 2:48123 
Predicted daily and a rents average radiative performance of 
optimal tra af ees solar energy collectors, 2:48126 
CON P MPOSITES/MATERIALS 
"he a of construction for geothermal 
wadgg wt 0. 11, October-December 1976 
phe 48228 (BNL-50627) 
Cementing of geothermal wells. ee 
ee 1976, 2:48227 (BNL- 
CONCRETES 
See also PRESTRESSED CONCRETE 
REINFORCED CONCRETE 
CONCRETES/CREEP 
Creep behavior of Portland cement, mortar, and concrete under 
biaxial stress, 2:49233 (COO-2106-1) 
CONCRETES/SHRINKAGE 
Creep behavior of Portland cement, mortar, and concrete under 
biaxial stress, 2:49233 (COO-2106-1) 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/DESIGN 
Steam plant surface condenser leakage study. Final report, 2:48311 
(EPRI-NP-481(3-77)) 
ay se IENSER COOLING SYSTEMS/OPERATION 
GPRcN surface condenser leakage study. Final report, 2:48311 
a 77)) 


a Sols? ST STEAM CONDENSERS 
CONDENSERS/DESIGN 
Steam plant surface condenser leakage study. Final report, 2:48311 
(EPRI-NP-481(3-77)) 
bg eae anton en 
“EPRENI surface condenser leakage study. Final report, 2:48311 
I so tpn 77)) 
CONDUCTO RS (ELECTRI 
See ELECTRIC CONDUCTORS 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSUMERS POWER COMPANY MIDLAND-1 
See MIDLAND-I] REACTOR 
CONSUMERS POWER COMPANY MIDLAND-2 
See MIDLAND-2 REACTOR 
CONSUMPTION RATES/FORECASTING 
— forecasts for major petrochemical intermediates, 
747491 
CONTAINERS 
See also CAPSULES 
CASKS 
PRESSURE VESSELS 
CONTAINERS/CLOSURES 
Closure process and system for a radioactive waste receptacle 
(Patent), 2:47795 
Closure system for a nuclear storage vessel (Patent), 2:48599 
CONTAINMENT BUILDINGS 


Design and analysis of reinforced concrete containment structures 
for the base shear force, 2:48775 
CONTAINMENT BUILDINGS/AEROSOLS 
Acoustic and turbulent agglomeration of sodium aerosols. 
oo 2801 rt, January 1, 1977-March 31, 1977, 2:48715 


CONTAINME BUILDINGS/DESIGN 
Alternative containment concepts for the high temperature gas 
cooled reactor, 2:48444 
Construction for decreasing radioactivity outside the container 
(Patent), 2:48759 





CONTAINMENT BUILDINGS/IN-SERVICE 


Containment for LMFBR (CFR), 2:48779 
Design and analysis of penetrations in reinforced concrete nuclear 
structures, 2:48768 
Design of conventionally reinforced concrete containment 
structures for nuclear power plants, 2:48773 
Multiple-barrier concrete containment without steel liner, 2:48770 
CONTAINMENT BUILDINGS/IN-SERVICE INSPECTION 
In-service surveillance of unbonded sructures 248 71a tems in 
restressed concrete containment structures, 
CONTAINMENT BUILDINGS/LEAK DETECTO 
Method of detecting leakage in nuclear reactor — vessel 
Patent), 2:48758 
CONTAINMENT BUILDINGS/LEAK TESTING 
Integrated leakage rate testing of prestressed concrete 
containments, 2:48763 
CONTAINMENT BUILDINGS/SPECIFICATIONS 
Review of French containment vessels, 2:48769 
CONTAINMENT BUILDINGS/TESTING 
—_ integrity test of prestressed concrete containments, 
bes of large prestressing tendon end anchorage regions, 


INTAINMENT SHELLS/DESIGN 
Multiple-barrier concrete containment without steel liner, 2:48770 
CONTAINMENT SHELLS/LINERS 
Fabrication of liners for concrete containment, 2:48391 
CONTAINMENT SHELLS/MECHANICAL TESTS 
Application of high strength steel to containment vessels of PWR 
wer stations, 2:4878 
CONTAINMENT SPRAY SYSTEMS 
System for reducing consequences of a failure in a nuclear power 
w (Patent), 2:48786 
AINMENT S 


SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
Dynamic modeling of a Mark II pressure suppression system, 
2:48719 (EPRI-NP-441) 
Reactor container (Patent; LMFBR), 2:48761 
CONTAINMENT SYSTEMS/MATHEMATICAL MODELS 
Mark II pressure suppression containment systems: an analytical 
model of the swell phenomenon, 2:48725 a. 
CONTAINMENT SYSTEMS/PERFORMANCE 
Mark I 1/5-scale boiling water reactor pressure ane 
experiment. Quick-look report for test numbers 1.1, 1.2, and 1.3 
lean” on March 18, 25, and 30, 1977, 2:48749 (UCID- 
pg anne ne noch pansnnadngeannenn oe 
eactor development report, September 1976 
(LMFBR), 2:48707 AD L- a 
Reactor development pro; ” report, October 1976 
ee = :48708 (ANL- 
Reactor development pro; TO report, November 1976 
(LMFBR), 2:48709 ERB 
report, January 1977 


Reactor development pro; 
BR 2:48710 (ANL- P- 7) 
eactor development report, February 1977 
(LMFBR), 2:48711 in NL P-38) 


Reactor development TO report, March 1977 
(LMFBR), 2:48712 ANL- RDP.39 9) 
CONTINENTAL SHELF/GEOLOGY 
Geology of the U.S. continental margin from Maine to Florida: a 
resume, 2:50111 
CONTINUED FRACTIONS 
Algorithms of Euclid and Jacobi, 2:50530 
CO) ‘OL ELEMENTS 
Control rods (Patent), 2:48656 
Control rod for BWR (Patent), 2:48657 
CONTROL ELEMENTS/DESIGN 
Control rod (Patent), 2:48652 
CONTROL ELEMENTS/DISPLACEMENT GAGES 
Fault tolerant, multiplexed control rod position detection and 
indication system for nuclear power plants, 2:48670 
“Sor “3 3 b DRIVES 
vice for discharging drain in a control rod driving apparatus 
(Patent), 2:48660 . 
Safety rod driving device (Patent), 2:48651 
CONTROL ROD 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Estimation of multiple control rod worth with strong interaction 
effect in Ae reactors, 2:48666 
CONTROL RO 
. See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
mn system for wind-powered generators, 2:48286 (SAND-77- 
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CONTROL SYSTEMS/CAMAC SYSTEM 
CC80: a microcomputer crate controller for See 2:49679 
Increased control and data acquisition capabilities 
modules, 249491. timed reading and time plot ot CAMAC 


— 2:49491 
tem trends in Euro laboratories, 2:49675 
CONTROL SNTROL SYSTEMS/COMPUTER NETWORKS 
File management for experiment control Somme within 
distributed function computer network, 2:50538 
CONTROL SYSTEMS, TIME SYSTEMS 
Shared random access memory resource for multiprocessor real- 
time s 2:49682 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLANT CLEANUP SYSTEMS/ION EXCHANGE 
MATERIALS 
Mechanism for transporting used resin (Patent), 2:48600 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/ENVIRONMENTAL EFFECTS 
Su 32) of ice fog from cooling ponds, 2:48308 (AD-A- 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/CORROSION 
Corrosion in water cooling systems and possible protective 
measures, 2:47472 
COOLING SYSTEMS/CORROSION PROTECTION 
Corrosion in water cooling systems and possible protective 
measures, 2:47472 
Experi with coatings in plants in contact with water, 2:48323 
COOLING SYSTEMS. (ONMENTAL EFFECTS 
Survey of fish impingement at power plants in the United States. 
Volume I. The Great Lakes, 2: es (ANL/ES-56(Vol.1)) 
Survey of fish impingement at lants in the United States. 
Volume II. Inland waters, 2: 98. ANL/ES-56(Vol. 2). 
Survey of fish impingement at power plants in the United States. 
Volume III. Estuaries and coastal waters, 2:50099 (ANL/ES- 
56(Vol.3)) 
COOLING TOWERS/DESIGN 
Atmospheric cooling tower with dry-type heat exchangers 
(Patent), 2:48312 
Dry cooling of power generating stations: a summary of the 
economic evaluation of several advanced concepts via a design 
optimization study and a conceptual design and cost estimate, 
2:48309 (BNWL-2120) 
COOLING je pene ett sy ap — ling 
Environmental questions concerning the operation of a cooli 
tower: yield and discharge of dissolved and undissolved 
materials, 2:49748 (ORNL-tr-4366) 
COOLING TOWERS/OPERATION 
Atpareaty 2 : — tower with dry-type heat exchangers 
it), 2: 
COOLING TOWERS/PLUMES 
Critical review of wind tunnel modeling of atmospheric heat 
dissi; 2:49747 (BNWL-2221) 
COOLING TOWERS/THERMAL EFFLUENTS 
Critical review of wind tunnel modeling of atmospheric heat 
dissi: 2:49747 (BNWL-2221) 
COOLING TOWERS/WORKING FLUIDS 
Ammonia as an intermediate heat exchange fluid for dry cooled 
towers, 2:48310 (BNWL-SA-5977) 
COPPER/BIOLOGICAL ACCUMULATION 
Heavy metal tolerance and metal accumulation by planktonic 
(Scenedesmus), 2:50052 
COP’ OLOGICAL 
ses ogee (Ra es a a model of 
acetaminop! 
fa) 230073 of vibriosis wy ibrio anguillarum) in 


paths and stopping 
Se ee eee 10 eV) in solids using a 
Electron ae ultila 
ener; ition in mi yer geometries, 2:50272 
COPPER/ CAL AN ANALYSIS 
Relationships between uranium and trace metal concentration in 
volcanic rocks from Nevada, 2:47719 
Stud oe elements in the 1/2 ton per day SYNTHOIL 
COPPER/CORROSION 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/T™M.- -5781) 
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COPPER/ECOLOGICAL CONCENTRATION 
Heavy metal additions to the surface waters, stream sediments and 
selected aquatic life in the Meramec Park Reservoir Drainage 
Basin, Missouri (Hg, Cu, Pb, Zn, Cd), 2:49820 
Interrelationships of tissue copper and zinc concentrations in rats 
— deficient in one or the other of these elements, 


Investigation of Clearwater Lake as a potential sink for heavy 
metals from lead mining in southeast Missouri, 2:49822 


— eae in human hair from India (Pilani, Rajasthan), 


Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
COPPER/ELECTRON-ATOM COLLISIONS 
Electron-metal atom collision cross sections (Cross sections, 
autoionization review), 2:50193 
COPPER/ENVIRONMENTAL EFFECTS 
Environmental chemistry of copper(II) in aquatic systems, 2:49813 
— ation of Clearwater Lake as a potential sink for heavy 
s from lead mining in southeast Missouri, 2:49822 
COPPER/ENVIRONM AL TRANSPORT 
Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
grass (thalassia testudinum) ecosystem, 2: 49803 (CEER-2) 
COPPER/FRENKEL DEFECTS 
Effects of temperature and impurities on the atomic displacement 
energy during electron irradiation, 2:49208 (LBL-6075) 
Temperature dependence of the threshold energy for Frenkel pair 
production in eommeat. 2:49207 (LBL-5717) 
COPPER/INGESTI 
Trace element toxicity associated with a public water supply (Cu, 
Cd, Pb), 2:49816 
COPPER/METABOLISM 
——— balance studies during total parenteral nutrition, 
COPPER/MONITORING 
Niosh analytical methods for set M, 2:49724 (PB-265029) 
COPPER/PHYSICAL RADIATION EFFECTS 
Effects of temperature and impurities on the atomic dis poco 
energy during electron ieootiniice, 2:49208 (LBL-6075 
Temperature dependence of the threshold energy for Frenkel pair 
production in ao 2:49207 (LBL-5717) 
COPPER/POLAROGRAPHY 
Determination of traces of heavy metals in food by means of 
inverse polarography. I. Determination of lead, cadmium, and 
copper, 2:49755 
COPPER/PRECIPITATION 
Use of geochemical-equilibrium computer calculations to estimate 
precipitation from geothermal brines, 2:48255 (UCRL-52197) 
COPPER/RESISTANCE WELDING 
Resistance seam welding, 2:49143 
COPPER/ROOT ABSORPTION 
Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
grass (thalassia testudinum) ecosystem, 2:49803 (CEER-2) 
COPPER/SMELTING 
Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 (HASL-321) 
COPPER/SOIL CHEMISTRY 
Adsorption of alkaline earth, transition, and heavy metal cations 
by hydrous oxide gels of iron and aluminum, 2:49756 
Stability constants of Cu**, Pb**, and Cd** complexes with humic 
acids, 2:49757 
COPPER/SPECTROPHOTOMETRY 
Tin in plants and surface waters in malaysian ecosystems, 2:49819 
COPPER/SP 
Surface and bulk phenomena in single crystal sputtering 
(Differential yield), 2:50177 
COPPER/SUPERCONDUCTIVITY 
Propagation of normal zones in composite superconductors, 


COPPER/TOXICITY 
Copper and copper enzymes in induced liver necrosis: a model of 
disease progression (Rats, acetaminophen), 2:50070 
Effects of inorganic ——s on the toxicity of copper to 
Daphnia magna, 2 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
Trace element toxicity associated with a public water supply (Cu, 
Cd, Pb), 2:49816 
COPPER/WELDING 
Selected problems in joining thin aluminum foils to copper, 
2:49142 (BDX-613-1798) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
MONEL 


CORTISOL 


COPPER ALLOYS/MICROSTRUCTURE 
Effects of alloying on Co-Si eutectoid structures and properties, 
2:49157 
COPPER ALLOYS/SORPTIVE PROPERTIES 
Hydrogen storage preparation of the hydride phase TizFe/sub x/ 
M/sub 1-x/H,. Annual summary report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1) 
COPPER BASE ALLOYS/ELECTROCHEMICAL CORROSION 
The effect of graphite-epoxy composites on the galvanic corrosion 
of aerospace alloys. Final rt, 1 Jan 1975-1 Apr 1976 (Be- 
Cu), 2:49184 (AD-A-035029 
COPPER BASE ALLOYS/FRENKEL DEFECTS 
os of temperature and impurities on the atomic displacement 
ergy during electron irradiation, 2:49208 (LB m5) 
COPPER BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of temperature and impurities on the atomic displacement 
energy during electron seems = 49208 (LBL-6075) 
Subthreshold displacement per-aluminum alloys 
during electron irradiation, 2:4 206 a: -5716) 
COPPER BASE ALLOYS/RESISTANCE WELD) 
Resistance seam welding, 2:49143 
COPPER ORES/EXPLORATION 
Janes and Mcnish townships, district of Sudbury, 2:47672 
Uranium and copper exploration by nearshore lake sediment 
geochemistry, Kaipokok region of Labrador, 2:47717 
COPPER ORES/LEACHING 
Solution mining, 2:47723 
COPPER ORES/SOLUTION MINING 
Solution mining, 2:47723 
CORE CATCHERS/DESIGN 
Liquid cooled nuclear reactors (Patent), 2:48811 
CORE FLOODING SYSTEMS/HEAT TRANSFER 
Heat transfer in spraying and flooding a BWR double bundle, 
2:48799 (INEL-TR-13) 
CORE FLOODING SYSTEMS/RELIABILITY 
System evaluations by means of reliability analyses. Analysis 
— demonstrated on the example of a core flooding system, 
2:4 
CORE SPRAY SYSTEMS/HEAT TRANSFER 
Heat transfer in Te and flooding a BWR double bundle, 
2:48799 (INEL-TR-1 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION 
See also SCALING 
CORROSION/COMPUTER CODES 
Geoscale computer model for geothermal plant scaling and 
corrosion analyses, 2:48241 (COO-2607-4) 
CORROSION/DATA COMPILATION 
Data record on high temperature oxidation and corrosion, 2:49187 
(CONF-7609102-) 
CORROSION PRODUCTS/CHEMICAL ANALYSIS 
Scaling in both high- and low-salinity brines, 2:48235 (COO-2607- 
4 


) 
CORROSION RESISTANT ALLOYS/CORROSION 
Sulfidation resistant alloy for coal gasification service, 2:47086 
(CONF-7609102-) 
CORROSION RESISTANT ALLOYS/CORROSION 
RESISTANCE 


Design of alloys and coatings for use under erosion/corrosion 
conditions in gas turbines operated as part of coal tion or 
advanced combustion systems, 2:47111 (CONF-7609102-) 

Materials for the construction of plants for the gasification of coal, 
2:47083 (CONF-7609102-) 

CORROSION RESISTANT ALLOYS/CREEP 

Biaxial creep and fatigue of coal gasification materials, 2:47089 
(CONF-7609102-) 

CORROSION RESISTANT ALLOYS/EROSION 

Development of erosion-corrosion resistant materials for coal 
gasifiers, 2:47094 (CONF-7609102-) 

CORROSION RESISTANT ALLOYS/FATIGUE 

Biaxial creep and fatigue of coal gasification materials, 2:47089 
(CONF-7609102-) 

CORROSION RESISTANT ALLOYS/PROTECTIVE 
COATINGS 
Formation of protective carbide and sulfide layers of alloys in coal 
gasification environments, 2:47087 (CONF-7609102-) 
CORTEX (ADRENAL) 

See ADRENAL GLANDS 
CORTICOIDS 

See CORTICOSTEROIDS 
CORTICOSTEROIDS/BIOLOGICAL EFFECTS 

Treatment of chronic radiation enteritis and colitis with 
a and systemic corticosteroids, 2:50011 


See HYDROCORTISONE 





COSMIC RAY DETECTION/GAS SCINTILLATION 


COSMIC RAY DETECTION/GAS SCINTILLATION 
DETECTORS 


Recent progress in the development of a gas scintillation 
rtional counter for x-ray astronomy, 2:49564 
RAY SPECTRO) OPERATION 
it telescope for spaceborne cosmic ray 


2:4959 
COSMIC X-RAY SOURCES/IMAGES 
Imaging x-ray stars with a hologram telescope, 2:50149 (UCRL- 
Trans-11220 
COSMIC X-RAY SOURCES/RADIATION DETECTION 
HEAO: a ing modulation collimator instrument, 2:49563 
COSMIC X-RAY SOURCES/X-RAY SPECTRA 
Recent progress in the development of a gas scintillation 
— for x-ray astronomy, 2:49564 


IRECASTIN 
by vox cost estimates and their inherent error, 2:50489 (K/ 
/INF-76/17) 


See CRUSTACEANS 
CRAY COMPUTERS/PERFORMANCE 
Evaluation of the CRAY-1 computer, 2:50503 (LA-UR-77-1065) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See GLOBULINS 


See RIVERS 
CREEP/NUMERICAL SOLUTION 
Theory of c: bending: a state variable approach, 2:49326 
COO. 2733-8) 
‘CAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY/ALARM SYSTEMS 
Fast-neutron detector for use as a criticality monitor, 2:49562 
CRITICALITY/MATHEMATICAL MOD) 
Surface density and wet analog models for criticality in arrays 
of fissile materials, 2:477 
CRITICALITY /NEUTRON F FLUX 
Rapid method of calculating the fluence and spectrum of neutrons 
rom a critical assembly and the resulting dose, 2:48588 
CRITICALITY/NEUTRON SPECTRA 
— method of calculating the fluence and spectrum of neutrons 
rom a critical assembly and the resulting dose, 2:48588 
CRITICALITY ACCIDENTS 
con RADIATION ACCIDENTS 
IPS/FERTILIZERS 
Long-term strategies for supplying nitrogen to crops, 2:49987 
(1-A-6700-MS) pplying iB PS, 
CROPS/SOLAR DRYING 
—— agricultural solar thermal energy program, 


CROSS-LINKING/BIOLOGICAL EFFECTS 
Effect of c on mitochondrial structure and function 
23008 methylbutyrimidate, dimethylsuberimidate), 


CRUDE O 
See PET: TROLEUM 
USTACEANS 


See also DAPHNIA 
LOBSTERS 
CRUSTACEANS/BEHAVIOR 
Diel activity of two amphipods in the Columbia River estuary, 
2:49846 (RLO-2227-T 12-67) 
CRUSTACEANS/DAILY VARIATIONS 
Diel activity of two amphipods in the Columbia River estuary, 
2:49846 (RLO-2227-T 12-67) 
CRUSTACEANS/INJURIES 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
CRUSTACEANS/POLLUTION 
Bioconcentration of MSMA in crayfish (Procambarus sp.) 
(Monosodium salt of methanearsonic acid), 2:49763 
CRUSTACEANS/REPRODUCTION 
Role of nas in the reproductive function of females of the 
= Pachygrapsus marmoratus (Fabricius), 2:49979 (ORNL-tr- 


CRUSTACEANS/TEMPERATURE EFFECTS 
Effects of the juvenile hormone mimic ZR-512 (Altozar) on larval 
development of the mud-crab Rhithropanopeus harrisii at 
various cyclic ao mt 2:50030 
Effects of the juv hormone mimic ZR-515 (Altosid) on larval 
development of the mud-crab Rhith harrisii in 


ropanopeus 
various salinities and cyclic temperatures, 2:50031 
CRYOGENICS/RESEARCH PROGRAMS 


tal studies in solid state and low tem 
inal report (Inst. of Tech., Univ. of Minn., Mi 
2:50290 (AD-A-034161) 


— yam 
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CRYSTAL COUNTERS/DESIGN 
Diamond dosimeter for x-ray and ‘y-radiation, 2:49575 
CRYSTAL COUNTERS/EFFICIENCY 
Research of beta/ ratio for diamond nuclear radiation 
detectors, 2:49538 
CRYSTAL COUNTERS/PERFORMANCE 
Usage of diamond detectors as immersed alpha-counters, 2:49539 
CUBA/OIL FIELDS 
Some structural features of oil fields in Cuba, 2:47396 
CULTURES (CELLS) 
See CELL CULTURES 
CUSP 
See CUSPED GEOMETRIES 
CUSPED GEOMETRIES/PLASMA HEATING 
Plasma heating by magneto-electrostatic trapping of high-energy 
ions, 2:50316 
CYANIDES/CHEMICAL ANALYSIS 
Non-experimental method of chemical analysis of metals-complex 
forming reagents solution in water, 2:49814 
CYANIDES/MOESSBAUER EFFECT 
Some recent aspects of relaxation line shapes in Moessbauer 
spectroscopy (White noise approximation), 2:49231 (CONF- 
761164-1) 
CYANIDES/REMOVAL 
Biological removal of carbon and nitrogen compounds from coke 
aia wastes, 2:47239 (EPA-R-2-73-167) 
IEN/CHEMICAL REACTION KINETICS 
Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report, 11 June-10 September 1976 (4 refs), 
2:47338 (FE-2018-5) 
CYANOGEN/OXIDATION 
— of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report, 11 June-10 September 1976 (4 refs), 
2:47338 (FE-2018-5) 
CLOALKANES/IONIZATION POTENTIAL 
Energies and conformations of molecules. Final technical report, 1 
February 1972-31 August 1976, 2:49287 (AD-A-037669) 
CYCLOALKENES/IONIZATION POTENTIAL 
Energies and conformations of molecules. Final technical 
February 1972-31 August 1976, 2:49287 (AD-A-037669) 
CYCLONE SEPARATORS/COMPARATIVE EVALUATIONS 
Method of calculation of a hydrocyclone plant for cleaning oil 
well products from sand, 2:47467 
CYCLONE SEPARATORS/CONTROL 
Method of calculation of a hydrocyclone plant for cleaning oil 
well products from sand, 2:47467 
CYCLONE SEPARATORS/EROSION 
Pipeline re from ee pm ap (IGT hydro; tion 
ae a quarterly report No. 1, July oe 
4 — 4 a pa nae 2434-4) 
CYLINDERS, 


Coston alee ea a cylinder drop test, 2:49328 (UCRL- 
CYLINDERS/THERMAL STRESSES 
Stresses produced in a long cylinder by a nuclear thermal 
environment. Final a 2:49695 (AD-A-037426) 
CZECHOSLOVAKIA/COAL MINES 
— of meteorological quantities and of the concentration of 
injuran ee 
(5 refs), 2 :4731 


CZECHOSLOVAKIA/COAL MINING 
Development of the computation technique in the mining 
of Teplice as part of the automatization of designing 
a ae >. 2:47304 
hines from Vitkovice: one of the fundamental elements 
ret the d development mining brown coal, 2:47315 
Main tendencies and every of the development of mining and 
eee pee 1960 to 1975, 


Mathematic simulation of technol 
panel of wheel excavators, 2:47301 
mine Most-town, 2:47303 
Possibilities of reclamation and ate er of mining in the 
Statistico-probebill ymetbod of reat ing gomec enon 
natietion pesteh it 
Walking undoes = te es 2:4731 . 
undercarriages of sto’ machines ZP 2500 and ZP 
6600, 2:47305 eine 
Si ce aes ee a es 
° treating in preparation plants o lo 
ct pote pants 247320. the sale balance of coal for 
its, 
OSLOVAKIA/COAL RESERVES 


~Optimatzation of the vertical seam profile evaluation, 2:47268 
CZECHOSLOVAKIA/LAND TION 


Possibilities of reclamation and deve! t of mining in the 
North Bohemian brown coal basin (2 refs), 2:47258 


advance systems in a 
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CZECHOSLOVAKIA/SURFACE MINING 
Double face excavation with KU 800 and TC 2 in the opencast 
mine Jiri II, 2:47302 


D 


D REGION/ELECTRON DENSITY 
Ion and neutral chemistry of the D-region during the intense solar 
Bore 23 event of August 1972. Final report 15 May 1975-30 Nov 
m...% 2:50163 A eee 


” Chae eit what next (Critical review), 2:50226 (SLAC-PUB- 
DAMS/TEMPERATURE DISTRIBUTION 
Calculation of tem; ture fields in concrete hydraulic structures, 
2:47891 are 38303) 
APHNIA/MO) 


Effects of i of morgan ic complexing on the toxicity of copper to 


US R RS 
density-third dimension geometry solar panels (Patent), 


247963 
DARRIEUS ROTORS/AERODYNAMICS 
Engin develo ter status of the Darrieus wind turbine, 
2:48279 (SAND-76-0650) 
DARRIEUS ROTORS/ANCHORS 
— cable selection and initial tensioning for the Sandia 17- 
vertical-axis wind a 2:48278 (SAND-76-0616) 
DARRIEUS ROTORS/DESIG 
Engin develo T6060) one of the Darrieus wind turbine, 
2:48279 (SAND-76-06: 
ARRIEUS ROTORS/ PERFORMANCE TESTING 
Engineerin t status of the Darrieus wind turbine, 


DARRIEUS ROTORS/TURBINE BLADES 
Aeroelastic analysis of the troposkien-type wind turbine, 2:48280 
(SAND-77-0026) 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 


Command 4» based eee and analysis system 
hrs 


en low ysics, 2:49493 


based senene processing data acquisition 


= ave system, 2:505. 
DATA ACQUISITION SYSTEMS/CAMAC SYSTEM 
CC80: a microcomputer crate controller for CAMAC, 2:49679 
Distributed intelligence in CAMAC, 2:49681 
Increased control and data acquisition capabilities via 
— rocessor-based timed reading and time plot CAMAC 


es, ~ — 
ee m system trends in European laboratories, 2:49675 
DATA ACQUISITION SYSTEMS/COMPUTER NETWORKS 
File management for experiment control parameters within a 
distributed function computer network, 2:50538 
DATA ACQUISITION SY MS/DESIGN 
Effluent monitoring for nuclear ae, 2:47819 
Lessons learned from 4 and commissioning a versatile 
en - ca system for an accelerator development facility, 


DATA ACQUISITION SYSTEMS/EQUIPMENT INTERFACES 
High-s; multiple-channel analog to digital data-acquisition 
module for microprocessor systems, 2:49680 
DATA oe IN SYSTEMS/MICROPROCESSORS 
We of rocessors in a national laboratory, 2:49674 
DATA ACQUISITION SYSTEMS/PROGRAMMING 
Mobile automated high-speed transient data recording and 
’ —_— ion system (For underground nuclear test data), 
DATA ACQUISITION SYSTEMS/REAL TIME SYSTEMS 
Experimental distributed system development facility, 2:49331 
Shared random access memory resource for multiprocessor real- 
time systems, 2:49682 
DATA PROCESSING/COMPUTER CODES 
User’s manual for program library LOLEH ( CCD) 2:30 to ed 
and manipulate data from disk files, for che 
(SAND-77-8019) 
DATA TRANSMISSION/MATHEMATICAL MODELS 
Communications monito and simulation, 2:50492 (BNL-22592) 
DATA TRANSMISSION/MONITORING 
Communications monitoring and simulation, 2:50492 (BNL-22592) 
DAUGHTER PRODUCTS TH HAZARDS 
Environmental radiation and the lun ene Ra, Rn), 2:50019 
DC AMPLIFIERS/ELECTRONI 
Automatic error com tion in dc amplifiers, 2:49609 
DC AMPLIFIERS. CAL RADIATION EFFECTS 
Automatic error compensation in dc amplifiers, 2:49609 


DEOXYRIBONUCLEASE 


DECAY INSTABILITY 
Experimental observation of parametric decay instability for ion 
acoustic waves, 2:50382 
cece een! in inhomogeneous plasmas, 2:50374 
DECOMMI 
See REACTOR DECOMMISSIONING 
DECONTAMINATION/RADIATION DOSES 
Occupational radiation exposure in LWRs increasing, 2:48809 
D EHAVIOR 
Clumping behavior and predation with special reference to 
caribou, 2:49855 
Distribution, movements, and socialization of barren ground 
caribou radio-tracked on their calving and -calving areas 
(Rangifer tarandus groenlandicus), 2:49852 
Leadership in wild reindeer in Norway, 2:49854 
—— relationships in reindeer at birh of the new calf, 


Proceedings of the first international reindeer and caribou 
symposium, 2:49848 
Review to recent reindeer studies in Finland by State Game and 
Fisheries Research Inst. and Univ. of Helsinki, 2:49851 
oe of antlers in the social life of barren ground caribou, 
bape and its effect on caribou behavior patterns and migration, 
DEER/DISTRIBUTION 
Warble fly distribution among some Canadian caribou, 2:49974 
DEER/FEVER 
Q fever and Alaskan caribou, 2:49972 
DEER/MIGRATION 
= and its effect on caribou behavior patterns and migration, 
DEER/MONITORING 
Distribution, movements, and socialization of barren ground 
caribou radio-tracked on their calving and post-calving areas 
(Rangifer tarandus groenlandicus), 2:49852 
DEE: ORTALITY 
Review to recent reindeer studies in Finland by State Game and 
Fisheries Research Inst. and Univ. of Helsinki, 2:49851 
DEER/NUTRITIO 
Reindeer with esophageal fistula in range studies: a study of 
methods, 2:49982 
Review to recent reindeer studies in Finland by State Game and 
Fisheries Research Inst. and Univ. of Helsinki, 2:49851 
DEER/PARASITES 
Helminth fauna of the wild reindeer of western Taimyr, 2:49973 
Warble fly distribution among some Canadian caribou, 2:49974 
DEER/PHYSIOLOGY 
Reindeer with esophageal fistula in range studies: a study of 
methods, 2:49982 
DEER/POPULATION DYNAMICS 
Leadership in wild reindeer in Norway, 2:49854 
DEE IOACTIVITY 
Animal investigation program 1974 annual report: Nevada Test 
Site and vicinity (**7Cs, ®°Sr, and tritium content of tissue 
samples), 2:49790 (EMSL-LV-0539-10) 
DEE RODUCTION 
Distribution, movements, and socialization of barren ground 
caribou radio-tracked on their calving and post-calving areas 
(Rangifer tarandus icus), 2:49852 
a relationships in reindeer at birh of the new calf, 
2:4 
es Se eta heeseitioeas 
ge scale field trials against larvae o 
Cephenomyia trompe in Swedish reindeer, 2:49975 
DEER/SURGERY 
Esophageal and ruminal fistulization of reindeer, 2:49981 
D IROGENASES/GENETIC VARIABILITY 
Mitochondrial malate es —— in the mouse: 
linkage to chromosome 5 markers, 2: 
D FICATION/CHEMICAL REACTORS 
Corrosion resistance of Incoloy 825 as a structural material for 
atus used in the denitrification of reprocessing waste 
solutions with formic acid, 2:49202 
RK/HEAT FLOW 


Geothermal models of the crust and uppermost mantle of the 
Fennoscandian Shield in South Norway and the Danish 
Embayment, 2:48192 

DENSIMETERS 

Use of density meters for measuring gas flow rates under high 
ressure, 2:47594 
DENSITOMETERS 
Automated microdensitometry and quantification of lipoproteins 
by a gel a 2:49898 
DEO ENTOSE NU ACID 


See DNA 
EOXYRIBONUCLEASE 
See DNA-ASE 





DEOXYRIBONUCLEIC ACID 


DEOXYRIBONUCLEIC ACID 
See DNA 


DEPLETED URANIUM/DEUTERON REACTIO) 
Electronuclear breeding of fissile material, 2: tT CUCRL-79187) 
DEPRESSURIZATION 
Analysis of gas layering and flammability in the containment 
vessel of a high-tem reactor following 
depressurization, 2:48714 (BNL-NUREG-50622) 
DES. ATION REACTO: 
Coupling of standard condensing nuclear power stations to 
roe aluminium tubes multieffect distillation plants, 
DESCALING/TEST FACILITIES 
Cavitation d ing techniques for geothermal applications, 
2:48243 (COO-2607-4) 
DESIGN BASIS ACCIDENTS 
Analysis of gas layering and flammability in the containment 
vessel of a high ei ea reactor following 
di resurizaton, 24 714 + NUREG-50622) 
DESOXYRIBONU 
See DNA 
DESULFURIZATION/CATALYSTS 
Hydrodesulfurization activity and defect structure of Co-Mo 
sulfide catalyst, 2:49266 
Synergetic system MoS2 + CooSs in hydrodesulfurization 
catalysts, 2:49265 
DETERGENTS 
Utilization of coal conversion Ae 
—. September 26, 1976- ber of ry 1976 (Benzene 
pol —— acids), 2:47190 (FE-1724-24) 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS 
New booster explosive LX-15 (RX-28-AS), 2:49694 (UCRL- 
52175(Rev.1)) 
IEUTERIUM/CHEMICAL RADIATION EFFECTS 
Action of alpha particles on an equimolecular mixture of 
hydrogen and deuterium, 2:49307 (UCRL-Trans-1 — 
Kinetics of the exchange reaction between hydro; oper 
deuterium under the action of alpha rays, 2:49308 (UCRL- 
Trans-11243) 
Production of deuterohydrogen under the action of alpha particles 
(Hz + Dz yields 2HD), 2:49305 (UCRL-Trans-1 1246) 
DEUTERIUM/CHEMICAL REACTION KINETICS 
Complementary study of the 4 (UCRL-T of hydro ari atoms by 
ammonia molecules, 2:49274 (UCRL-Trans-1 124: 
DEUTERIUM/EQUATIONS OF STATE 
Simultaneous measurement in fluid n-D2 of P, V, T and sound 
velocity to 20 kbar 75 Bk. 300 K), 2:49235 (LA-UR-77-739) 
ndensation 0 imi DOine O in argon in the centered expansion 
wave in a shock tube, 2:49283 (AD-A-035243) 
Ethylene-''C formation in hydrogen-alkane and hydrogen- 
alkylhalide mixtures, 2:49299 
Seeunmapoeiiic [3,3] shift of a cyclobutene ring involvi 
ee of a 1,8-bishomocubane as the re’ 


DEUTERIUM/ISOTOPIC EXCHANGE 
Kinetics of the exchange reaction between hydro; 
deuterium under the action of alpha rays, 2: 449908 (UCRL- 
Trans-1 1243) 
Production of deuterohy: ea under the action of alpha particles 
(Hz + Dz yields 2HD), 2:49305 (UCRL-Trans-11246) 
DEUTERIUM/ULTRASONIC WAVES 
Simultaneous measurement in fluid n-D2 of P, V, T and sound 
velocity to 20 kbar (T= 75 to 300 K), 2:49235 (LA-UR-77-739) 
IEUTERIUM COMPOUNDS/PYROLYSIS 


Retention of stereochemistry in the extrusion of sulfur monoxide 


Quarterly 


is- and trans-dideu ii 
DEUTERIUM COMPOUNDS 
Retention of stereochemistry in the extrusion of sulfur monoxide 
from thiirane oxides. Synthesis and thermal decompositon of 


cis- and t teriothiirane oxide, 2:49294 
OXIDES 
See HEAVY WATER 

DEUTERON REACTIONS/BREEDING 

Electronuclear b: of fissile material, 2:47739 (UCRL-79187) 
DEUTERON REACTIONS/ELASTIC SCATTERING 

= 7 ee eee PTE, 1954- 
DEUTERON REACTION 


Cross sections for char, ae th Semone tow 
energies (0.1 to 1.0 


NLT) distributions, excitation 
functions), 2:50235 (ANL-7 


Neutron yields and dosimetry for be(a.n) and Li(d,n) neutron 
sources E/sub d/ = 40 MeV, 2:50236 (CONF-770321-7) 
One- and two-nucleon transfer reactions, 2:50259 
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DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Se and the new international economic order, 
2:48 
DEVELOPING COUNTRIES/EHV < SYSTEMS ‘ 
Some aspects of transmission system Ee and design in large 
develo ing countries, 2: 48357 (EPRI-EL-377-SR) 
DEVELOP! G COUNTRIES/ENERGY DEMAND 
Energy and the developing countries, 2:48940 
DEVELOPING COU ES/ENERGY SUPPLIES 
ho! and the develo a countries, 2:48940 
DEVELOPING COUNT RIES/POWER DEMAND 
Electric load forecasting and suppressed demand, 2:48925 (EPRI- 
EL-377-SR 
DEVELOPING COUNTRIES/SOLAR ENERGY 
Technical and socio-economic aspects of solar energy and rural 
development in TECHNIQUES countries, 2:49015 
DIAGNOSTIC 
See also BIOMEDICAL RADIOGRAPHY 
PHOTON TRANSMISSION SCANNING 
SCINTISCANNING 
DIAGNOSTIC TECHNIQUES/AUTOMATION 
Automatic detection of alternations in pulmonary venous pressure, 
2:49978 (LA-UR-77-531) 
DIAMOND COUNTERS 
See CRYSTAL COUNTERS 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIATOMS 
See also PHYTOPLANKTON 
DIATOMS/CHEMICAL ANALYSIS 
Atomic emission spectrometer/spectrograph for = determination 
of barium in microamounts of diatom ash, 2:49259 
DIELDRIN/ECOLOGICAL CONCENTRATION 
Residues in water: analysis of various lowa waters for selected 
ticides: atrazine, DDE, and dieldrin, 1974, 2:49806 
TELECTRIC TERIALS 


D MA 
See also FERROELECTRIC MATERIALS 
DIELECTRIC MATERIALS/ELECTRICAL PROPERTIES 
Electrical response of irradiated multilayer structures, 2:49203 
DIELECTRIC MATERIALS/ION COLLISIONS 
Ion-induced kinetic electron ejection from semiconductors and 
insulators (Review), 2:50176 
DIELECTRIC MATERIALS/PHOTON COLLISIONS 
Electromagnetic pulse produced by obliquely incident x rays, 


2:502 
DIELECTRIC MATERIALS/PHYSICAL RADIATION 
EFFECTS 


Electrical response of irradiated multilayer structures, 2:49203 
DIELECTRIC MATERIALS/SPIN WAVES 
Magnetism: selected topics (Book), 2:49182 
DIELECTRIC MATERIALS/SURFACE PROPERTIES 
Photoelectric emission from thin films in the vacuum ultraviolet 
region. Annual progress rt, 1 March 1976-28 February 1977 
(Summaries of research activities University of Hawaii), 2:49179 
(UH-235-P9-15) 
IELECTRICS 


See DIELECTRIC MATERIALS 
DIESEL ENGINES/BOTTOMING CYCLES 
Biphase turbine bottoming cycle for a diesel engine, 2:49116 
(SAN/1207-1) 
DIESEL ENGINES/DESIGN 
Standby diesel sets in Lad wer stations, 2:48572 
DIESEL "ENGI ES/FUEL INJECTI YSTEMS 
Transducer for e fuel a oe mnsorig ( (Patent), 2:49127 
DIESEL ENGI /THERMODYN. 
Computer calculation of heat release rate in a pomey engine from 
oon cue ressure-time di , 2:49126 
FUELS/COMBUSTION T 
— calculation of heat release rate in a diesel engine from 
tal pressure-time diagram, 2:49126 
DIESE L FUELS/PRODUCTION 
— tion of the process of carbamide cz, tion of diesel 
istillate from Stravropol crude, 2:47 
DIET/ BIOLOGICAL 
Effects of diet, ambient temperature, and holding conditions on 
+ + em levels in rainbow trout (Salmo gairderi), 
DIET/RADIOACTIVITY 
Health and a Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 (HASL-321) 
EQUATIONS 
See also BOLTZMANN-VLASOV EQUATION 
LAPLACE EQUATION 
SCHROEDINGER EQUATION 
"Boundary condi on for significant! reducing boundary 
tion for t 
th a lagrangian mesh, 2:5053 
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DIFFERENTIAL EQUATIONS/EIGENVALUES 
Numerical treatment of eigenvalue problems for differential 
equations with discontinuous coefficients (’"Factoring” 
rocedure), 2:50505 (ORO-3443-63) 
DI RENTIAL EQUATIONS/NUMERICAL SOLUTION 
Mixed-hybrid finite element pees of second-order 
Pee boundary-value problems. II. Weak-hybrid methods, 
2:50507 (ORO-3443-66) 
Sensitivity analysis of ordinary differential equation systems. A 


direct method, 2:50532 
DIFFERENTIAL THERMAL ANALYSIS 
Differential thermal analysis and reaction kinetics for nth-order 
reaction, 2:49269 
DIGESTIVE SYSTEM DISEASES/RADIOINDUCTION 
Treatment of chronic radiation enteritis and colitis with 
salicylazosulfapyridine and systemic corticosteroids, 2:50011 
DIGESTIVE SYSTEM DISEASES/THERAPY 
Treatment of chronic radiation enteritis and colitis with 
salicylazosulfapyridine and systemic corticosteroids, 2:50011 
DIGITAL COMP /STANDARDS 


Standards for digital computers used in non-safety nuclear power 
Th nen objectives and limitations, 2:48590 (BNL- 


DIGITAL FILTERS 
Digital spectral analysis and filtering of experimental aerodynamic 
ata, 2:50510 (SAND-77-0225) 
DIGITAL FILTERS/ALGORITHMS 
Implementation of two-dimensional FIR digital filters by 
sectioning, 2:50527 (UCRL-78747(Rev.1)) 
DIGITAL FREQUENCY ANALYSIS 
— spectral analysis and filtering of experimental aerodynamic 
ta, 2:50510 (SAND-77-0225) 
DIGITAL-TO-ANALOG CONVERTERS/PHYSICAL 
RADIATION EFFECTS 
Radiation effects in a CMOS/SOS/AI-Gate D/A converter and 
on-chip diagnostic transistors, 2:49665 
DIGITIZE 
Large-scale digitizer system: analog converters (For use with drift 
chambers or scintillator arrays), 2:49593 
DIGITIZERS/SPECIFICATIONS 
—— — system oa for charge and time 
igitization in high-energy physics experiments, 2:49599 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 
3,4-DIHYDROXYPHENYLALANINE 
See DOPA 
DIMERS/RADIOINDUCTION 
Formation of products of the 5,6-dihydroxydihydrothymine type 
by ultraviolet light in HeLa cells, 2:49999 
DIOLS 
See GLYCOLS 
DIOXANE/MONITORING 
Niosh analytical methods for Set G, 2:49723 (PB-265026) 
1,4-DIOXANE 
See DIOXANE 


10 ETHER 
See DIOXANE 
IPLOCOCCUS PNEUMONIAE 
See PREUMOCOCCUS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT ENERGY CONVERTERS 
See also EHD GENERATORS 
FUEL CELLS 
MHD GENERATORS 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 
a aaa CONVERTERS/PERFORMANCE 


Direct energy conversion for fusion reactors, 2:50461 (UCRL- 
52000-77-3) 
DISASTERS 
See ACCIDENTS 
ISEASES 


See also CARDIOVASCULAR DISEASES 

DIGESTIVE SYSTEM DISEASES 

NEOPLASMS 

NERVOUS SYSTEM DISEASES 

OCCUPATIONAL DISEASES 

RESPIRATORY SYSTEM DISEASES 

VASCULAR DISEASES 

DISEASES/DIAGNOSTIC TECHNIQUES 
Effects of electronic identification, temperature monitoring, and 

ELA on the meat industry (Electronic a of cattle 
herds and serological testing for diseases), 2:49988 (LA-UR-77- 
519) 


DISEASES/MATHEMATICAL MODELS 
Nonidentifiability in stochastic models of illness and death, 2:49985 
DISINFECTANTS/CHEMICAL ANALYSIS 
Application of immunological techniques to the detection of 
organic contaminants of environmental concern, 2:49764 
DISPLACEMENT GAGES 
Fault tolerant, ae ome control rod position detection and 
indication system for nuclear we plants, 2:48670 
DISTILLATION/OPTIMIZATION 
Use of optimization techniques in distillation design, 2:47473 
DISTOR WAVE BORN APPROXIMATION 
See DWBA 
DISTRIBUTION 
(For energy distribution see ENERGY SPECTRA.) 
DISTRIBUTION/ALGORITHMS 
Approach to the analysis of integrated production-distribution 
systems, 2:50488 (BNWL-SA-6005) 
DISTRICT HEATING 
Heat transportation by hot water pipe-line at 90°C (Nuclear 
power plants), 2:48816 (AD-A-038301) 
Investigation of the operation of the last stages of a district heating 
turbine with different volumetric steam flowrates, 2:49072 
DISTRICT HEATING/HEAT LOSSES 
Heat transmission losses in water networks evaluation of the 
AGFW district-heating statistics 1968 to 1974, 2:49078 
DISTRICT HEATING/LOAD MANAGEMENT 
District-heating load distribution in the hot-water and steam 
interconnected system of the HEW, 2:49077 
DISTRICT HEATING/OPERATION 
Electric power and district heat supply in Hannover, 2:48305 
DISTRICT HEATING/PIPELINES 
Analysis of the state of corrosion of underground district heating 
networks, 2:49073 
DIVERTORS/MAGNETIC FIELD CONFIGURATIONS 
Effect of magnetic tions on divertor scrape-off width, 
2:50479 (PPPL-1343) 
DIVERTORS/PERFORMANCE 
Comparison of single and double null poloidal field divertor 
configurations, 2:50478 (PPPL-1263 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL RADIATION EFFECTS 
Formation of products of the 5,6-dihydroxydihydrothymine type 
by ultraviolet light in HeLa cells, 2:49999 
Repair of damaged DNA in vivo. Annual progress report, May 9, 
1975-May 10, 1976 (Ultraviolet radiation, Escherichia coli), 
2:50000 (SU-326P7-29) 
DNA/BIOLOGICAL REPAIR 
Decreased repair of gamma damaged DNA in progeria, 2:49997 
Different renner in excision repair of ultraviolet- and 
N-acetoxy-2-acetylaminofluorene-damaged DNA in normal 
human fibroblasts, 2:49998 
Methylmercury induced DNA damage and its repair (Physarum 
Répeir of damaged DNA in vivo. Annual May 9 
ir 0 in vivo. Annual progress report, May 9, 
1975-May 10, 1976 (Ultraviolet radiation, Escherichia coli), 
2:50000 (SU-326P7-29) 
DNA/BIOSYNTHESIS 
DNA fiber replication of chromosomes of pea root cells 
terminating S, 2:49912 
Hybridization in situ of }**I-cRNA transcribed from sorted 
metaphase chromosomes (Chinese hamster cells cultures), 
2:49905 (UCRL-79480) 
Ultraviolet induction of prophage lambda during inhibition of 
deoxyribonucleic acid synthesis by hydroxyurea, 2: 
DNA/CELL CON 
Hybridization in situ of 1*5I-cRNA transcribed from sorted 
metaphase chromosomes (Chinese hamster cells cultures), 
2:49905 (UCRL-79480) 
DNA/CELL CULTURES 
Hybridization in situ of **°I-cRNA transcribed from sorted 
metaphase chromosomes (Chinese hamster cells cultures), 
2:49905 (UCRL-79480) 
DNA/CHEMICAL BONDS 
Mechanism to activate branch migration between homologous 
DNA molecules in genetic recombination (synapis/unwinding 
SEE eic acid symmetry/gene conversion), 
4 


DNA/SAMPLE PREPARATION 
Strategies for choosing a DNA stain for flow cytometry of 
metaphase chromosomes, 2:49904 (UCRL-79331) 
DNA/SEPARATION PROCESSES 
Chemical tion of cellular components from tissue: DNA 
isolation, 2:49903 (ORNL/MIT-243) 
DNA/STRAND BREAKS 
Methylmercury induced DNA damage and its repair (Physarum 
polycephalum), 2:49895 





DNA-ASE/METABOLISM 


eee 
Membrane eae ero of a deoxyribonuclease ess = the 


DOEI-2 REA REACTOR/CONTA {ENT BUILDINGS need 


of an aircraft on a nuclear power plant. a 


sala 2 :48771 

LO’ ‘(CHEMICAL REACTIONS 

Study of the ee of the hydrogen sulfide, 
reaction. October- 


/do 
ion. ly report, December 1962 247241 


DOLOMITE/GEOTHERMOMETRY 
Dol logical thermobarometer, 2:48267 
DOLOMITE/REG TION 
— of the mechanism of the hydrogen sulfide/dolomi 
reaction. Quarterly report, October-December 62 2: 47241 
(FE-2408-2) 
DOLOMITE/THERMAL GRAVIMETRIC a 
Study of the mechanism of the hydrogen sulfide/dolomi 
FE 2008 _ ly report, October-December 1976, 2: "47241 
DOLOMITE/THERMOLUMINESCENCE 
New thermoluminescence techniques for mineral exploration, 
2:50138 (BNL-22432) 


DOPA 
(3,4-Dihydrox. 

DOP. E 
Treatment of Parkinson's disease and allied conditions, 2:50082 

DOPAMINE/BIOLOGICAL EFFECTS 


Rotatory behavior induced by glycine injected into the substantia 
podthasen of the rat, 2:49857 
IDE a 


acd of Parkinson's disease and allied conditions, 2:50082 
DOSE RATEMETERS/DATA PROCESSING 
r system for a portable neutron s; 
kerma-rate meter (Stilbene scintillator), 2:49585 
DOSE RATEMETERS/PLASTIC SCINTILLA 
DETECTORS 
eae counter method fo: 


-ray fields, 2: 49556 
DOSER RATE a ee 249556 


Immediate effects of 33 to 180 rad/min (60)Co exposure on 
[open and blood pressure in monkeys. Topical report, 
:50013 wa 


See OTe AL. ALBEDO-NEUTRON DOSEMETERS 
CALORIMETRIC DOSEMETERS 
EXOELECTRON DOSEMETERS 
PHOTOGRAPHIC FILM DOSEMETERS 
RITAC DOSEMETERS 
THERMOLUMINESCENT DOSEMETERS 

eee ‘s (Qadio 
yisa in dosimetry therapy), 
2:50008 (| NF-761230-1) - 
NS ee as . , 
yisa accuracy needed in dosimetry (Radiotherapy), 
2:50008 (CONF-761230-1) . 
DOSEMETERS/PERFORMANCE TESTIN 


Janine.) 


trometer/ 


dose rates in mixed 


TESTING 
be Aad performance of personnel dosimeters, 2:49567 (BNWL- 
DOSEMETERS/SILICON DIODES 
Gamma by the cea phenomenon, 2:49574 
DOUBLET-3 DEVICE/DESIGN 
Doublet fusi tal power reactor I, 7 
4 <= report, 2:50420 (EPRL-ER 89- 
DRESDEN-1 REACTOR/REACTOR OPERATION 
Dresden 1 Plutonium Recycle report, January 1, 1976- 
June 30, 1976, 2:48380 CAA 14302) 
° Large-scale digitizer me ‘SD) fe an 
system for charge time 
itization in its, 2:49599 
DRIFT CHAMBERS /REABOUY SYSTEMS 
Drift chamber and = height readout systems using analog 
multiplexing, 2:4 
ph see analog converters, 2:49593 
'wo-dimensional drift chamber, 2:49589 
DRIFT capudarchehnied a RESOLUTI 


spherical drift chambers, 9109534 
T drift chamber, 2:49589 
DRILL BITS 


See also DRILLING EQUIPMENT 
JET DRILLS 


"lease dissol f oll carbides when reinforcing 
ution of cast w 
roller bit teeth, 2:47436 
DRILL BITS/MECHANICAL VIBRATIONS 
i Oa gare a ontaeneiaee cess extagen tin 


in the process of drilling by means of mou wteyge 4 of 
vibrations using probabilistic-statistical methods, 2:47438 
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DRILL BITS/MICROSTRUCTURE : ‘ 
Problems of dissolution of cast tungsten carbides when reinforcing 
roller bit teeth, 2:47436 
DRILL BITS/PERFO 
Pump effects in roller bit 2:47430 
DRILL BITS/STRESS ANAL 
Solving reverse problem of determination “2 forces acting on bits 


in the wae tae means of mouth a fy of 
f ns. using robabilistic-statistical tical methods, 2:47438 


DRILL BITS/X-RAY SPECTROSCOPY : 
Problems of dissolution of cast tungsten carbides when reinforcing 
roller bit teeth, 2:47436 
DRILL CORES/THERMAL CONDUCTIVITY 
4 ies of drilling mud and cuttings, 2:48220 
DRILLIN 


See also DRILL BITS 
DRILLING EQUIPMENT/BRAKES 
Determina' 


tion of conditions of tion of asynchronous electric 


drive of draw works in dynamic braking, 2:47435 
DRILLING EQUIPMENT/CONTROL 
Investigation of operation of drill pipe bottom stabilizer 
ment in different cases of its interaction with hole walls, 


2:47 
DRILLING EQUIPMENT/OPERATION 
Determination of conditions of operation of asynchronous electric 
drive of draw works in dynamic 2:47435 
DRILLING EQUIPMENT/STABILIZATION 
Investigation of operation of drill pipe bottom stabilizer 
it in different cases of its interaction with hole walls, 


2:47 
DRILLING FLUIDS/ADDITIVES 
— of sodium sulfide on heat resistance of 


Icellulose ne 2:4 on 
DRILLING NING FLUIDS/HEAT TRANSFER 


Investigation of superposition of forced and free thermal 
convection in the motion of viscoplastic media in the annular 
space of inclinded holes, 2:47433 

DRILLING FLUIDS/HYDRODYNAMICS 

Determination of the degree of aeration and pressure losses in 

three-phase fluidization, 2:47441 
DRILLING FLUIDS/PERFORMANCE TESTING 

Investigation of cake-removing capacity of some buffer fluids used 

in well cemen 2:47446 
DRILLING FLUIDS/PHYSICAL PROPERTIES 

Drilling mud for high temperature conditions, 2:48218 

Investigation of cake-removing capacity of some buffer fluids used 
in well cementing, 2:47446 


Thermal 2 of drilling mud and cuttings, 2:48220 
DRILLING UIDS/ REVIEWS 
Geothermal well dri fluid technology: a literature survey. 


Information circular 1976, 2:48213 (PB-261307) 
SS well drilling fluid technology--a literature survey, 


DRILLING FLUIDS/TECHNOLOGY ASSESSMENT 
a well drilling fluid technology--a literature survey, 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RI ICAL VIBRATIONS 
Elastic loads when li tools with up, 2:47445 
DRILLING RIGS/PERFO) 


—— depth drilling equipment for geothermal resources, 


2:48 
DRINKING WATER/NATURAL RADIOACTIVITY 
8th annual national conference on radiation control. Radiation 
benefits and risks: facts, issues, and options, 2:50010 (FDA-77- 


8021) 
DRINKING WATER/NEW YORK CITY 
Appendix to Health and Safety Laboratory environmental 
quarterly report (Fallout radionuclides ited and in surface 
air at various world sites; *7Cs and Sr in milk and 
water in New big) City; and stable Pb in surface air), 2:49743 
ae 
DRINKING W LLUTION 
Epidemio aaa of the relationship 
“eater and blood iead pt 249815. ‘ 
TO- micro-elements and the epidemiology o 
eS disease, 2:49817 com om 
race element toxicity associated a water supply (Cu, 
Tea Pb), 2:49816 ” v 
DRINKING bee aap far pee 
Hygienic evaluation of radial aero-o: 
purification), 2:49812 (ORNL-tr-4363) 
Water decontamination in northern regions by means of i 
pearcr te nh 28 - ‘ 


xidizers (Drinking water 
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DRINKING WATER/RADIOACTIVITY 
Appendix to Health and Safety Laboratory environmental 
quarterly report (Fallout radionuclides deposited and in surface 
air at various world sites; '*7Cs and Sr in milk and dri 
water in New York City; and stable Pb in surface air), 2:49743 
—e )) 


“— also ANALGESICS 
CAFFEINE 


DRUGS/BIOLOGICAL EFFECTS 
Treatment of chronic radiation enteritis and colitis with 
oa ge and systemic corticosteroids, 2:50011 
DRUGS/CHEMICAL BONDS 
X-ray ee visualization of drug-nucleic acid 
intercalative binding: structure of an SS 
monophosphate crystalline complex, ethidium: 5 
iodouridylyl(3’ -5’ Siieeseiee (drug-nucleic acid interactions/ 
intercalation/double helix unwinding), 2:49881 
DRUGS/SIDE EFFECTS 
— of Parkinson's disease and allied conditions, 2:50082 


See DIFFERENTIAL THERMAL ANALYSIS 
DUAL-PURPOSE POWER PLANTS 
Kuwait needs nuclear for desalination and power, 2:48569 
DUAL-PURPOSE POWER PLANTS/D. CT HEATING 
“— oe by hot water pipe-line at 90°C, 2:48816 (AD- 
DUAL-PURPOSE POWER PLANTS/OPTIMIZATION 
Some thoughts on oy long-distance heat transport systems 
— — ‘te acilities (Nucear power plants), 2:48796 (AD- 
DUANE ARNOLD-1 REACTOR/REACTOR OPERATION 
Annual operating report: January--December 1976, 2:48534 
(DOCKET-5033 1-992) 
DUCKS/ANIMAL BREEDING 
Habitat use and home range of mallards breeding in Minnesota 
(Anas platyrhynchos), 2:49856 
DUCKS, LOGY 
Habitat use and home range of mallards breeding in Minnesota 
(Anas platyrhynchos), 2:49856 
DUNG B REACTOR/PRESSURE VESSELS 
Design and construction of the top cap of the Dungeness ‘B’ 
concrete pressure vessel, 2:48439 
DUSTS/ CAL ANALYSIS 
Determination of acidic and basic species in particulates by 
thermometric titration calorimetry, 2:49244 (COO-2988-2) 
DUSTS/CHEMICAL COMPOSITION 
Trace metals in urban aerosols. Final report (New York City), 
2:49706 (EPRI-117) 
DUSTS/CONTROL 
Coal 4 gee and combustion. Quarterly report, July-September 
1976, 2:47337 (ERDA-76-94/3) 
moe studies using scale models of coal mine entries and 
machines. Report of investigations, 2:47295 (PB-262736) 
DUSTS/RADIATION TTERING ANALYSIS 
Determination of combustible volatile matter in coal mine 
roadway dusts by backscatter of x rays from a radioisotope 
source, 2:47362 
DUSTS/SAMPLING 
Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 (HASL-321) 
DWBA 
(Distorted wave born approximation.) 
One- and two-nucleon transfer reactions, 2:50259 
DYE LASERS/DESIGN 
Lasers and photocoagulators (Patent), 2:49377 
=o double pulse tunable dye laser, 2:49366 (N-77- 


DYE LASERS/MODE LOCKING 
Crystal violet as a mode-locker of the rhodamine 6g dye laser. 
Interim technical report, 2:49353 (AD-A-037539) 
DYE LASERS/PERFORMANCE 
Polychromatic, sca dye lasers. Technical report, 
2:49352 (AD-A-037393) 
DYE LASERS/TUNING 
—— lasers. Final report 1 Jul 74-30 Jun 76, 2:49361 (AD-A- 
038089) 
DYE LASERS/USES 
Tunable lasers. Final report 1 Jul 74-30 Jun 76, 2:49361 (AD-A- 


038089) 
DYNAMITRONS/DATA ACQUISITION SYSTEMS 
Command e based data-acquisition and analysis system 
for low ener; ics, 2:49493 
DYSPROSIUM IRIDES/THERMAL EXPANSION 
Densities and thermal expansion of some aqueous rare earth 
chloride solutions between 5° and 80°C. II. SmCls, GdCls, 
DyCls, ErCls, and YbCls, 2:49277 


E LAYER 
See E REGION 
E REGION/ELECTRIC FIELDS 
ICECAP '75-Chatanika radar results. Topical report Feb 75-May 
76, 2:50165 (AD-A-038259) 
E REGION/ELECTRON DENSITY 
ICECAP '75-Chatanika radar results. Topical report Feb 75-May 
76, 2:50165 (AD-A-038259) 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
MESOSPHERE 
STRATOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/CHEMICAL REACTION KINETICS 
Sensitivity analysis of ordinary differential equation systems. A 
direct method (Chapman mechanism for atmospheric ozone 
kinetics), 2:50532 
EARTH ATMOSPHERE/THERMAL DIFFUSIO} 
Critical review of wind tunnel —_ of poten heat 
dissipation, 2:49747 (BNWL-2221) 
EARTH ATMOSPHE) 
Critical review of wind tunnel modeling of atmospheric heat 
dissipation, 2:49747 (BNWL-2221) 
EARTH CRUST/GEOLOGICAL SURVEYS 
ing the continental basement, 2:50125 
RUST/TECTONICS 
Hydrosphere solid-earth interaction, 2:50129 
EARTHQUAKES 
See also SEISMIC S WAVES 
EARTHQUAKES/FORECASTING 


Elementary theory of vertical seismotectonic motions, 2:50130 


EARTHQUAKES/NUCLEAR EXPLOSION v DETECTION 


Semiannual mg t t/4703 special data collection systems. 
a Tale December 1976, 2:49700 (AD-A-038279) 


Technical 
EARTHQUA 7BRO 
Statistical and pee considerations in defining seismic input 
criteria, 2:48741 (SAN/1011-104) 
EARTHQUAKES/SEISMIC DETECTION 
Study of selected events in the Tien Shan sy Uy 
discrimination context. Technical report, 2:49702 (AD AL 
038293) 
THWO 


See ANNELIDS 
EAST MESA GEOTHERMAL 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Results of interference tests from two geothermal reservoirs, 


2:48198 
sealing in both high- and low-salinity brines, 2:48235 (COO-2607- 


E-BEAM TYPE REACTORS/CUSPED GEO) 
Theoretical considerations of tic cusps for electron-beam 
fusion systems, 2:50464 (SA ata 
E-BEAM TYPE REACTORS/PO' LIES 
Electron-beam-fusion progress report, trot -September 1976 
(Source, eet) and power supply deve t), 2:50463 
(SAND-7 
E-BEAM TYPE REACT oondene enn PROGRAMS 
Electron-beam-fusion progress report, we te ae ge 1976 
(Source, — and power supply development), 2:50463 
pr 76-0711) 
EBR-2 R/EXPERIMENTAL CHANNELS 
Advance ae aeall ing for the ex; tal complement in EBR-II 
core loadings, 2:48684 (A pines! 
EBR-2 REACTOR/PRIMAR 
Steady-state natural Sirculstion St nate of the Experimental 
Breeder Reactor II p heat rt circuit, 2:48531 
EBR-2 REACTOR/REACTOR OPERATION 
Reactor develo; it program progress report, September 1976, 
2:48707 (ANL-RDP-53) 
Reactor A program progress report, October 1976, 
2:48708 (ANL-RDP-54) 
Reactor Syn program progress report, November 1976, 
2:48709 (ANL-RDP-55) 
Reactor development program progress report, January 1977, 
2:48710 (ANL-RDP-57) 
Reactor development program progress report, February 1977, 
2:48711 (ANL-RDP-58) 
Reactor Sn a program progress report, March 1977, 
2:48712 (ANL-RDP-59) 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 





ECCS/ACTUATORS 


CORE SPRAY SYSTEMS 
FLASH-6: simulation of tip injection emergency core cooling heat 
transfer tests (LWBR Development Program), 2:48752 
(WAPD-TM-1296) 
ECCS/ACTUATORS 
Control device for an emergency core cooling system in a nuclear 
reactor (Patent), 2:48760 
ECCS/PERFORMANCE 
Perturbation technique for calculating ECCS cooling 
performance, 2:48755 (WCAP-8986) 
ECCS/PERFORMANCE TESTING 
Experiment data report for Semiscale Mod-1 tests S-05-2A and S- 
05-2B (alternate ECC injection tests), 2:48748 (TREE-NUREG- 
1057) 
Full pedi. Emergency Cooling Heat Transfer tests (FLECHT) 
nceptual design report, 2:48754 (WCAP-7200) 
EOCS/TEST FACILITIES 
ull Length Emergency Cooling Heat Transfer tests (FLECHT) 
oo design report, 2:48754 (WCAP-7200) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMETRICS 
Econometric dimensions of energy demand and supply (Book; 8 
essays), 2:48880 
Project Independence Evaluation System (PIES) documentation. 
Volume II. PIES econometric demand model, 2:48933 (PB- 
265822) 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/FORECASTING 
Methodology and data requirements for the preparation of long- 
term projections of California and economic regions of the 
State, 2:48882 
ECONOMIC DEVELOPMENT/PLANNING 
State development program for Bavaria (draft report 1974). Part 
B. Technical goals, 2:48864 (ERDA-tr-268) 
ECONOMY /SIMULATION 
Proceedings of the workshop on modeling the interrelationships 
between the energy sector and the general economy held 
January 29-30, 1976 in Washington, DC, 2:48873 (EPRI- SR-45) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/STABILITY 
Are arctic ecosystems really fragile, 2:49752 
EDDY CURRENTS 
(Limited to electric currents.) 
EDDY CURRENTS/CALCULATION METHODS 
Integral equation approach to eddy-current calculations, 2:50297 
ewe” 
RTALITY 


Fo as an sae | factor of vibriosis (Vibrio anguillarum) in 


eel (Anguilla te 24 - 50075 
UENTS (CHEMI 
See CHEMICAL EFPL ENTS 
EFR REACTOR 
See JOYO REACTOR 
EGGS/BIOLOGICAL RADIATION EFFECTS 
Effects of gamma-radiation on eggs of Pomacea Haustrum (Reeve, 
1843) from the Pampulha Lake, Belo Horizonte, M. G. 
(prosobranchia, Pilidae), 2:50015 
Experiments aboard biosatellites kosmos-690 and kosmos-782, 
2:50001 (N-77-10782) 
EGGS/BIOLOGICAL RECOVERY 
Effects of gamma-radiation on eggs of Pomacea Haustrum (Reeve, 
1843) from the Pampulha —_, Belo Horizonte, M. G. 
(prosobranchia, Pilidae), 2:50015 
EGGS/HATCHING 
Effects of gamma-radiation on eggs of Pomacea Haustrum (Reeve, 
1843) from the Pampulha Lake, Belo Horizonte, M. G. 
(prosobranchia, Pilidae), 2:50015 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHD GENERATORS/OPERATION 
Electrogas dynamic generators, 2:49050 
EHD GENERATORS/RESEARCH PROGRAMS 
Study on electrofluid dynami aw generation. Final technical 
rt, 23 Apr 1973-23 Jan 1976, 2:49049 (AD-A-033729) 
EHD GENERATORS/WORKING FLUIDS 
Study on electrofluid dynamic apex es generation. Final technical 
report, 23 Apr 1973-23 Jan 1976, 2:49049 (AD-A-033729) 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/CONTROL SYSTEMS 
Real problems of centralized control in the Federal Columbia 
River Power System, 2:48356 (EPRI-EL-377-SR) 
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EHV AC SYSTEMS/ELECTRIC CABLES 
Development of extruded dielectric underground transmission 
cables rated 138 kV, 230 kV, and 345 kV. Final report. Volume 
I, 2:48362 (EPRI-EL-428(Vol.1)) 
EHV AC SYSTEMS/LOAD MANAGEMENT 
Some aspects of transmission system planning and design in large 
developing countries, 2:48357 (EPRI-EL-377-SR) 
EHV AC SYSTEMS/OPERATION 
Evolution of power system planning in the western United States, 
2:48361 (EPRI-EL-377-SR) 
EHV AC SYSTEMS/PLANNING 
Evolution of power system planning in the western United States, 
2:48361 (EPRI-EL-377-SR) 
Some aspects of transmission system planning and design in large 
developing countries, 2:48357 (EPRI-EL-377-SR) 
EHV AC SYSTEMS/POWER SUBSTATIONS 
Investigation of electric fields of EHV substations, 2:48355 
(CONF-770403-5) 
EHV AC SYSTEMS/RELIABILITY 
Real problems of centralized control in the Federal Columbia 
River Power System, 2:48356 (EPRI-EL-377-SR) 
IMERS/PRODUCTION 
Processing a difficult urethane elastomer system (Adiprene/ 
butanediol/trimethylolpropane), 2:49222 (GEPP-304) 
ELECTRIC APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 


STOVES 
ELECTRIC APPLIANCES/CONTROL EQUIPMENT 
Apparatus for conserving electrical energy (Patent), 2:49092 
ELECTRIC APPLIANCES/ENERGY CONSERVATION 
Apparatus for conserving electrical energy (Patent), 2:49092 
ELECTRIC ARCS/ELECTRON DENSITY 
Electron density distribution in magnetized hydrogen arc plasmas 
with the ion temperature deviating from the electron 
temperature, 2:50332 (N-77-10909) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/ANODES 
Battery with silicon metal anodes (Patent; fabrication), 2:48857 
ELECTRIC BATTERIES/COMPARATIVE EVALUATIONS 
Storage batteries: the case and the candidates, 2:48837 
ELECTRIC BATTERIES/DESIGN 
Battery construction (Patent; miniaturized batteries), 2:48841 
ELECTRIC BATTERIES OLYTES 
Lithium ion conductive electrolyte composition (Patent; LisSO,- 
LiOH), 2:48856 (SAND-77-6008) 
ELECTRIC BATTERIES/PERFORMANCE TESTING 
Conceptual design of a Battery Energy Storage Test (BEST) 
facility, 2:48852 (EPRI-255(TR2)) 
National Battery Energy Storage Test (BEST) facility: conceptual 
design and cost estimate, 2:48851 (EPRI-255(TR1)) 
ELE IC BATTERIES/PLANNING 
Survey of continuous sources of electrical power for under-ice 
propulsion of small submersibles. Part II. New high energy 
density systems, 2:48829 (AD-A-037721) 
ELECTRIC BATTERIES/REVIEWS 
Storage batteries. A general treatise on the physics and chemistry 
re a batteries and their engineering applications (Book), 
2: 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/ELECTRICAL INSULATION 
Development of extruded dielectric underground transmission 
cables rated 138 kV, 230 kV, and 345 kV. Final report. Volume 
I, 2:48362 (EPRI-EL-428(Vol.1)) 
ELECTRIC CABLES/FABRICATION 
Development of extruded dielectric under, go transmission 
cables rated 138 kV, 230 kV, and 345 kV. Final report. Volume 
I, 2:48362 (EPRI-EL-428(Vol.1)) 
ELECTRIC CABLES/PHYSICAL RADIATION EFFECTS 
Experimental and theoretical eae omg! of the plane-wave 
excitation of a multiwire cable harness, 2:49639 
MLTRANS: a time domain solution of the response of 
transmission lines in a photon environment, 2:49640 
Multiconductor cable response in x-ray environments, 2:49637 
Radiation-induced signals in cables, 2:49635 
Radiation induced common mode and individual wire current 
response of shielded twisted pair cables, 2:49638 
ELECTRIC CABLES/RADIATION HARDENING 
Cable bundle response in SGEMP analysis, 2:49636 
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ELECTRIC CONDUCTORS/FAILURES 
Ranking of types of power system contingencies in most probable 
order of occurrence, 2:48318 (EPRI-E Sg SR) 
ELECTRIC CONDUCTORS/MECHANI 
Modeling technology for bundled power wustabion lines. Final 
rt, 2:48352 (EPRI-TD-232) 
ELECTRIC CONDUCTORS/MECHANICAL VIBRATIONS 
Modeling technology for bundled power transmission lines. Final 
report, 2:48352 (EPRI. TD-232) 
ELECTRIC CONDUCT: ORS/ PHOTON COLLISIONS 
ete pulse produced by obliquely incident x rays, 
ELECTRIC CURRENTS 
See also EDDY CURRENTS 
ELECTRIC ARCS 
ELECTRIC CURRENTS/PULSE CIRCUITS 
Water decontamination in northern regions by means of impulse 
— (Drinking water purification), 2:49807 (ORNL- 
tr 
ELECTRIC FILTERS 
Transversal filters with charge transfer devices (For 
semiconductor spectrometers), 2:49582 
ELECTRIC FURNACES/ENERGY CONSUMPTION 
BSC experience of arc-furnace continuous charging, 2:49110 
Electric arc furnace steelmaking with prereduced pellets, 2:49111 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/COST 
Conceptual engineering design of a one-GJ fast discharging 
homopolar machine for the reference theta-pinch fusion reactor. 
Semiannual report, 2:50444 (EPRI-ER-246) 
ELECTRIC GENERATORS/DESIGN 
Conceptual engineering design of a one-GJ fast discharging 
homopolar machine for the reference theta-pinch fusion reactor. 
Semiannual report, 2:50444 (EPRI-ER-246) 
ELECTRIC GENERATORS/FAILURES 
Ranking of types of power system contingencies in most probable 
order of occurrence, 2:48318 (EPRI-EL-377-SR) 
ELECTRIC MOTORS 
See also SUPERCONDUCTING MOTORS 
ELECTRIC MOTORS/DESIGN 
Geothermal hot water pump. Technical report, Sep 1974-Apr 
1976, 2:48225 (PB-261741) 
CTRIC POWER 


See also BONNEVILLE POWER ADMINISTRATION 
HYDROELECTRIC POWER 
ELECTRIC POWER/AVAILABILITY 
Facing decisions on the energy future, 2:48966 
ELECTRIC POWER/CALIFORNIA 
Methodology for California electric energy forecasting report. 
Part I, 2:48929 (NP-21889/1) 
ELECTRIC POWER/CHARGES 
Electric rate question: Europe revisited. A report on pricing 
theories, electric rate making practices, and utility operation in 
France, England, and West Germany (Economics of European 
electric industry disproved), 2:48989 
Energy rate initiatives. Study of the interface between solar and 
wind energy systems and electric utilities, 2:48983 (PB-265607) 
Planning for the bottom line (Electric power pricing and its effects 
on power demand), 2:48332 (EPRI-EL-377-SR) 
Time to choose. Conference proceedings: state action conference 
on municipal power, 2:48987 
ELECTRIC POWER/COST 
Energy and the coal industry, 2:47062 
ELECTRIC POWER/DEMAND FACTORS 
Methodology for California electric energy forecasting and 
analysis. Technical supplement, Part II, 2:48979 (NP-21889/2) 
Utility service area urban development forecasting assessment, 
2:48874 (NP-21851) 
ELECTRIC POWER/ECONOMICS 
— for the bottom line (Electric power pricing and its effects 
nm power demand), 2:48332 (EPRI-EL-377-SR) 
ELECT RIC POWER/ENERGY STORAGE 
Large-scale electrical power generation and storage, 2:48986 
ELECTRIC POWER/FORECASTING 
Methodology for California electric energy forecasting and 
analysis. Technical supplement, Part II, 2:48979 (NP-21889/2) 
Methodology for California electric energy forcasting and 
analysis. Technical supplement, Part III, 2:48980 (NP-21889/3) 
ELECTRIC POWER/LOAD MANAGEMENT 
Critical analysis of European load management practices. Final 
report for period January-July 1976, 2:48976 (CONS/1168-1) 
Load management, 2:48991 
ELECTRIC POWER/MANAGEMENT 
Structural reform in the electric power industry. Final report, 
2:48977 (FEA/G-76/323) 


ELECTRIC-POWERED VEHICLES/SUPERCONDUCTING 


ELECTRIC POWER/MARKET 

Historical trends in coal utilization and supply. Open file report, 

2:47353 (PB-261278) 
ELECTRIC POWER/MEETINGS 

Time to choose. Conference proceedings: state action conference 

on municipal power, 2:48987 
ELECTRIC POWER/POWER DEMAND 

Planning for the bottom line (Electric power pricing and its effects 

on power demand), 2:48332 (EPRI-EL-377-SR) 
ELECTRIC POWER/REGULATIONS 

Structural reform in the electric power industry. Final report, 

2:48977 (FEA/G-76/323) 
ELECTRIC POWER/STATISTICS 

Statistics of the Florida Electric Utility Industry, 1960-1975, 
2:48294 (NP-22007) 

World energy supplies, 1970-1973: statistical papers, 2:48937 

World energy supplies, 1950-1974: statistical papers, 2:48943 

ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 
See also CIRCUIT BREAKERS 
TRANSFORMERS 
Qualification of Class 1E equipment: an approach, 2:48624 
ELECTRICAL EQUIPMENT/AGING 

Proposed research on class I components to test a general 
approach to accelerated aging under combined stress 
environments, 2:48746 (SAND-76-0715) 

ELECTRICAL EQUIPMENT/BRAKES 

Determination of conditions of operation of asynchronous electric 

drive of draw works in dynamic braking, 2:47435 
ELECTRICAL EQUIPMENT/OPERATION 

Determination of conditions of operation of asynchronous electric 

drive of draw works in dynamic braking, 2:47435 
ELECTRICAL EQUIPMENT/PERFORMANCE TESTING 

Proposed research on class I components to test a general 
approach to accelerated aging under combined stress 
environments, 2:48746 (SAND-76-0715) 

ELECTRICAL EQUIPMENT/RELIABILITY 

Fast reactor safety technical progress report, April-June 1976 

(LMFBR), 2:48721 (HEDL-TME-76-56) 
ELECTRICAL EQUIPMENT/STANDARDS 

IEE/PES Nuclear Power Engineering Committee (NPEC) 
standards development: status and objectives update 1976, 
2:48547 

ELECTRICAL INSULATION 

US transformer oil supply and demand, 1975-1985, 2:47476 (EPRI- 
EL-303) 

ELECTRICAL INSULATION/BREAKDOWN 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Fourth quarterly report, period ending March 31, 
1977, 2:48365 (ORNL/TM-5917) 

ELECTRICAL INSULATION/RESEARCH PROGRAMS 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Fourth quarterly report, period ending March 31, 
1977, 2:48365 (ORNL/TM-S5917) 

ELECTRICAL INSULATORS/EROSION 
Deterioration of insulating wall in MHD generator, 2:49048 
ELECTRICITY 
See also PEZOELECTRICITY 
ELECTRICITY/CONSUMPTION RATES 

Residential energy use model sensitive to demographic, economic, 

and technological factors, 2:49005 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 

Survey of continuous sources of electrical power for under-ice 
propulsion of small submersibles. Part II. New high energy 
density systems, 2:48829 (AD-A-037721) 

ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 

BATTERIES 

Development of lithium/metal sulfide batteries at Argonne 
National Laboratory: summary report, 1976 (Li-Al/LiCI-KCI/ 
FeSorFeSz2, 400 to 450°C), 2:48830 (ANL-77-18) 

ELECTRIC-POWERED VEHICLES/NICKEL-ZINC 

BATTERIES 

Develop nickel-zinc battery suitable for electric vehicle 
propulsion. Task A: design and cost study, 2:48832 (ANL-K-77- 
3558-1) 

Electric vehicle propulsion batteries: design and cost study for 
nickel/zinc battery manufacture. Task A, 2:48831 (ANL-K-77- 
3542-1) 

on _- VEHICLES/SODIUM-SULFUR 

BATTER 

Sodium- a battery system. Annual report, May 19, 1975-May 
19, 1976 (Dow Chemical U.S.A.), 2:48834 (COO-2565-4) 

ELECTRIC-POWERED VEHICLES/SUPERCONDUCTING 

MOTORS 

Superconducting electric motors (Patent; linear motors), 2:49336 
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ELECTRIC-POWERED VEHICLES/ZINC-CHLORINE 
electrolyte around multi-section 
tent) 248859 | " 


Repuuen tor 
See also ELECTRIC BATT BATTERIES 
FUEL CELLS 
PHOTOGALVANIC CELLS 
ELECTROCHEMICAL CELLS/STABILITY 
oe redox processes at n-type semiconductor electrodes, 


ELECTRODES/CALIBRATION STANDARDS 


ODES/ FABRICATION 
wuaieon electrodes, 2:47482 
IRRODYNAMIC GENERATORS 
See EHD GENERATORS 
LYTIC CELLS/MA 
and evaluation of cell er  corenaes wales 
electrol 2:47837 (BNL-22163 


ELECTROLYTIC CEL ht ae aid 
Photochemical conversion of so — 
1 Jan-30 Jun i976, 2: ro (PB-262450) 
MAGNETIC FIELDS 
See also ELECTROMAGNETIC PULSES 
INTERNAL ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC Saancedicanianay aes EFFECTS 
Bio! effects of static and low-fi i 
en 2:50100 (BNWL- 


— an overview of United States 
Effect, Oe ian y in elec eee interactions with biological 


te 102 oF tate 71) 


IC INTERACTIONS/PARTICLE 
PRODUCTION 


Recent results in ee events and neutral current in Gargamelle, 
2:50205 (SLAC-198) 
MAGNETIC PULSES/ELECTRIC CURRENTS 
a response scaling under high fluence conditions, 


Large-area electron-beam experiments on space-charge 
neutralization in a cavity, 2:50281 
ELECTROMAGNETIC P IES/MATHEMATICAL MODELS 
Radiation-induced ens to a truncated cylinder within a 


-annual progress 


linder, 2:5028 
ELECTROMAGNETIC PULSES/SCALING LAWS 
mL for SGEMP, 2:50275 
OMAGNETIC PULSES/SECONDARY EMISSION 
Structure of the steady state SGEMP omy h layer, 2:50284 
ELECTROMAGNETIC PULSES/SIMULATI 


eeedendl iatadaanttaniaes ef diame enchatien 
techniques for simulating a enerated EMP, 2:50280 
SGEMP simulation ex electron beams, 2:50178 
ELECTROMAGNETI PULSES/TWO. DIMENSIONAL 
CALCULATIONS 
Radiation induced coupling to a truncated cylinder within a 
ante, 5 250283 


MATI 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
SYNCHROTRON RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/BIOLOGICAL EFFECTS 
ey ee eas ree radiation. Vol. I, 
o. of current literature. publication, 
2:50091 (AD-A-034166) 4 
MAGNETIC teh arene sects te 
Feasibility of a MHD generator as a transmitter 
electromagnetic sounding of the earth, 2: 48187 (RLO-2426-T1- 


1 
ELECTRON BEAM TYPE aaeeans 
See a TYPE REACTO. 
IN BEAMS/BEAM OPTICS 
SGEMP simulation iments with electron beams, 2:50178 
ELECTRON BEAM TECHNIQUES 
SGEMP simulation ts with electron beams, 2:50178 
ELECTRON COLLISIO) 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/SCATTERING 
Correlation effects in photoabsorption and in low electron atom 
scattering processes (Review, cross sections, polarizability, 
computer codes, r matrix, close 
ELECTRON DETECTION/PLASTIC SCINTILLATION 
DETECTORS 
Response of anthracene to low energy electrons, 2:49540 
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ELECTRON DETECTION/SECONDARY EMISSION 
DETECTORS 


Minimum i icle detection by secondary electron 
emission, 2:495 
rahe a rere 
response Oo} le crys -100 to 70 e 
and comparison with TSEE glow curves, 2:49569 (COO-1105- 


239) 
ELECTRON DOSIMETRY/THERMOLUMINESCENT 
DOSEMETERS 


TL response of single crystal TLD-100 to 70 eV: 5 keV electrons 
= comparison with th TSEE glow curves, 2:49569 (COO-1105- 
239 

ON PLASMA WAVES/BERNSTEIN MODE 

Sufficient condition for instability of BGK t in both 


ELECTR CTRON P PLASMA WAVES/DAMPING 


plitude oscillations in a von 2:50406 
ONE P SMA WAVES/INTERACTIONS 
“Soe interactions: theory and ex t, 2:50400 
ELECTRON PLASMA WAVES AU DAMPING 
itudinal electron oscillations in a plasma with a cut-off 
wellian velocity distribution, 2:50414 
a app a { wackel @ 
lew generation 0 —~ yr OF probes of nuclei (Recent 
experi its reviewed), 2:50258 
ON TRANSFER/PHOTOSYNTHESIS 
EON. bale in the photosynthetic reaction center, 2:49871 
ELECTRON-ATOM COLLISIONS/COHERENT SCATTERING 
Direct observation of coherence effects and quantum mechanical 
excitation amplitudes in electron atom excitations (Cross 
sections, DIET invariance, momentum transfer 
EL ON ATOM COLLISIONS/CROSS SECTIONS — 
Effect of outer atomic shell rearrangement on the 
oscillator of _ inner shells (Random p 


ECTRON-ATOM COL 
EL. ON-ATOM COLLISIONS/ELASTIC SCATTERING 
Electron-metal atom collision cross sections (Cross sections, 
autoionization review), 2:50193 
on atoms-the role of many-electron 


i 19 
ELECTRON-ATOM COLLISIONS/EXCITATION 
Direct observation of coherence effects and quantum mechanical 
excitation amplitudes in electron atom excitations (Cross 
orientation, P invariance, momentum transfer 


2:50187 
ELECTRON-ATOM ¢ COLLISIONS/INELASTIC SCATTERING 
Electron-metal atom collision cross sections (Cross sections, 
autoionization review), 2:50193 
ELECTRON-ATOM COLLISIONS/MANY-BODY PROBLEM 
Slow electron ae on atoms-the role of many-electron 


correlations, 2:50192 
ELECTRON-ATOM COLLISIONS/PHASE SHIFT 
eee ent 


ELECTRON-ATOM COLLISIONS/POLARIZATION 
Slow electron scattering on atoms-the role of many-electron 


correlations, 2:50192 
ELECTRON-ATOM COLLISIONS/SCATTERING 
AMPLITUDES 


ee eect reg eeey aeh 


ELECTRON-ATOM COLLISIONS/SCATTERING LENGTHS 
Merny methods in electron scattering theory (Review), 


ELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
LOGIC CIRCUITS 
MICROELECTRONIC CIRCUITS 
POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 
SWITCHING CIRCUITS 
ELECTRONIC CIRCUITS/RADIATION HARDENING 
options for neutron effects: an approach for tactical 


INIC DATA PROCESSING 
See DATA PROCESSING 


EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
DIGITAL-TO-ANALOG CONVERTERS 
OSCILLATORS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/PHYSICAL RADIATION 


Irradiated electronics reliability study (Operational guidance 
aedaueeh naee we ae 
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ELECTRON-MOLECULE COLLISIONS/ELECTRON 
ATTACHMENT 


Dissociative electron attachment, 2:50181 
ELECTRON-MOLECULE COLLISIONS/EXCITATION 


eR el 3.8 = resonance in Coz by electron impact (3 to 5 

eV, review), 2:50 

ELECTRON. MOLECULE COLLISIONS/RESONANCE 
SCATTERING 


Investigation of 3.8 eV resonance in Coz by electron impact (3 to 5 
eV, review), 2:50186 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
mw what next (Critical ro on 2:50226 (SLAC-PUB- 
Direct evidence for charmed particles in e* e~ annihilation at 
Penk 2:50220 (LBL-6146) 


See ae SOL VATED ELECTRONS 
TRAPPED ELECTRONS 
ELECTRONS/ENERGY LOSSES 
Calculations of mean free paths and stopping powers of low 
electrons pet than or equal to 10 eV) in solids using a 
statistical model, 
Electron ne deposition i in multilayer geometries, 2:50272 
a ° eas cere? deposition, 2:50273 
ELECTRONS/MEAN FREE 
Calculations of mean free paths and stopping powers of low 
enemy Gestress Sasso * ogeel 10 eV) in solids using a 
statistical model, 2:50268 


er PRECIPITATORS/EFFICIENCY 
cmanee, 347837 (C SOs to _ rove precipitator 
eeerman 2:47237 — 77040 3-10) 


See aise Ld LEPTONS. 
STRANGE PARTICLES 
Democritean a ee roach to elementary particle physics (Critical 
discussion of theories), 2:50219 (SLAC-198) 


See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/BIOLOGICAL ACCUMULATION 
Potential toxicity and bioaccumulation in aquatic systems of trace 
elements present in aqueous coal conversion effluents, 2:49830 
ELEMENTS/BIOLOGICAL EFFECTS 
Potential role of mycotoxins and of trace elements in prophylaxis 
of leukemia, 2:50085 
a f - a hospha 
m) of point source emissions from phosphate p on 
te element content of plants and soils, Soda Sprin Pinon Idaho. 
ELEMENTS/SAMPLING 
Levels of trace elements in the ambient air at selected locations in 
the Northern Great Plains. Final report Mar 74-Mar 75, 2:49727 
(PB-265863) 
ELEMENTS/TOXICITY 
Environmental hemistry of agricultural soils in Missouri and 
its association with swine birth defects, 2:50066 
Maternal-fetal tissue levels of 16 trace elements in 8 selected 
continental United States communities, 2:50084 
Potential toxicity and bioaccumulation in aquatic systems of trace 
elements present in aqueous coal conversion effluents, 2:49830 
/TRACE AMOUNTS 
Levels of trace elements in the ambient air at selected locations in 
the Northern Great Plains. Final report Mar 74-Mar 75, 2:49727 
gee 
Macro- and micro-elements and the epidemiology of 
Potential role of a 4 f 1 hylaxis 
ro) | a of trace elements in prophy’ 
of leukemia, 2: 
ELMO BUMPY TORUS/IMPURITIES 
Observations of low charge state impurities in EBT, 2:50340 
ORNL/TM-5899) 
_ BUMPY neoclasial point moe! Yo LAWS ia esr. 
it model for transport scaling in 
7 23 (0) RNL/TM-5490) 
ELMO BUMPY AS te pase tap + y Aer THEORY 


gene cre cionet a tam 
Sods (ORNL Fi-490 


CELLS/ELECTRON MICROSCOPY 

a of lethal yellow (A/sup y//A/sup y/) 
mouse em 
EMBRYONIC an pe penne nee 

Developments in rapid techniques 
mathieonra to biomedical problems, 2: 49910 
‘OS/GENETICS 
Ultrastructural 


observations of lethal yellow (A/sup y//A/sup y/) 


mouse 2:49915 
EMBRYOS/ METABOLISM 


Glutamine synthetase = glutamyltransferase in developing chick 
and rat tissues, 2:499 


ENERGY CONSERVATION/FEASIBILITY STUDIES 


EMBRYOS/ONTOGENESIS 
Ultrastructural observations of lethal yellow (A/sup y//A/sup y/) 
mouse embryos, 2:49915 
EMERG 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
EMISSION SPECTROSCOPY/PHOTOMETERS 
Automated precision flame-emission photometric apparatus 
(Patent), 2:49252 


See ELECTROMAGNETIC PULSES 


(Ethyl methanesulfonate.) 
EMS/BIOLOGICAL EFFECTS 
Mammalian cell mu! : comparison of the sensitivity in_ 
assay systems of mutations induced by radiations and 
ms a uv radiation), 2:49996 


= 4 GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
Hard truth about our oo 2:48930 (NP-22052) 
gy er nee 
NERC decisions —~ the ey future, 2:48966 
——- Y/ENVIR' IMPACTS 
decisions ~ the energy future, 2:48966 
ENER bf emacs PR 


ncsepigmbee 3, 1976 1976, 2: 620913 ORNL SDD) —— 


Energy balance of wed plants and expansion 

Net energy effects and resource depletion: an 
2:47487 (COO-2865-6) 

ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 
Autonomous house experiment (Use of on-site resources), 2:48867 
Biggest - S. energy users listed by Federal agency, 2:49004 
— opportunities, 2:48934 

Choosing an electrical future for the Pacific Northwest: an 
alternate scenario. Final 2:48985 (TID-27610) 

Consumer energy conservation study. Final report (Survey of 
1043 consumers), 2:48910 (NP-21891) 

Energy conservation (Booklet), 2:48915 

Energy-conserving lifestyles. Final report to the California _ 
Energy Resources Conservation and Development Commission 
(Examples at Reston, Virginia, Irvine, California, and Cerro 
Gordo, Oregon), 2:48911 (NP-21972) 

Facing decisions on the energy future, 2:48966 

Hard truth about our energy future, 2:48930 (NP-22052) 

Perception and values in travel demand. Transportation 
record report, 2:49093 (PB-261042) 

a a report to the states, 2:48919 

Total energy systems, 2:48866 


Total energy ee —— = Total a 
ond tieapeaasts 2:48917 


Truck fleet experience with fuel economy improvement measures, 
2:48998 (PB-263022) a 
Update on alternative energy sources: oo and applications 
for Minnesota. Conference summary, 2:49022 
ENERGY CONSERVATION/CONSUMER GUIDES 
Home energy savers’ workbook, 2:49087 (PB-265659) 
ENERGY wepemleed ste ene eee 
A report on the economic feasibility of an energy control system 
for Fort Knox. Final 2:49065 (AD-A-037683) 
ENERGY CONSERVATION/ECONOMICS 
energy use and energy conservation in buildings, 
1 


2:4900 
ENERGY CONSERVATION/ENERGY MODELS 
Wisconsin Regional Energy mr ee an applied s' 


paren pa 248868 
ENERGY CONSERVATIO ICY 


conservation: een and eae ng 2:48907 (CONF- 
Summary of Federal 2:48952 (CONF-770207-) 
ENERGY CONSERVATION /ENERGY SO! 
DEVELOPMENT 


for national resilience, 2:48920 
ENERGY "CONSERVATION/EVALUATION 
consumption and conservation in the United States, 


ENERGY COMER VATS STUDIES 
Illinois feasibili 


2:48995 
il economy, 


analysis 





ENERGY CONSERVATION/FINANCIAL INCENTIVES 


ENERGY CONSERVATION/FINANCIAL INCENTIVES 
Making loan guaranty programs work, 2:48879 (TID-27492) 
Questions and answers on cutting fuel costs (Book; 58 questions), 


2:48881 
ENERGY CONSERVATION/INFORMATION 
Energy awareness, 2:48951 (CONF-770207-) 
ENERGY CONSERVATION/MANUALS 
Home energy savers’ workbook, 2:49087 (PB-265659) 
UCAN technical implementation manual. Final report, 2:48982 
(PB-261094) 
ENERGY CONSERVATION/PLANNING 
Annual report to the Legislature, 1975-1976 (Florida), 2:48956 
(NP-21862) 
California energy conservation plan in response to the Federal 
Energy Policy and Conservation Act of 1975, 2:48918 
Energy conservation. Annual report, fiscal year 1976, 2:49064 
(NP-22005) 
Illinois — conservation feasibility report: executive summary, 
2:4891 


ENERGY CONSERVATION/PUBLIC OPINION 
Household energy consumption attitudes, 2:48997 (NP-21734) 
ENERGY CONSERVATION/REGIONAL ANALYSIS 
Residential energy conservation strategies in the East South 
Central region, 2:48908 (CONF-770207-) 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Energy Conservation Section (Activities for 9 months ending 
Sept. 30, 1976), 2:48914 (ORNL-5250) 
ENERGY CONSERVATION/RESIDENTIAL SECTOR 
Residential energy conservation strategies in the East South 
Central region, 2:48908 (CONF-770207-) 
ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 
Energy conservation in the chemical industry, 2:49099 (CONF- 
760890-1) 
ENERGY CONSUMPTION 
Aspects of energy conversion. Proceedings of a summer school 
held at Lincoln College, Oxford, 14-25 Jul 1975, 2:48863 
ENERGY CONSUMPTION/COST BENEFIT ANALYSIS 
Methods for evaluating mortality risk (From large-scale energy 
projects), 2:48893 
ENERGY CONSUMPTION/EFFICIENCY 
Energy use in agriculture, 2:49101 
ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 
Methods for evaluating mortality risk (From large-scale energy 
projects), 2:48893 
ENERGY CONSUMPTION/EVALUATION 
Energy consumption and conservation in the United States, 


ENERGY CONSUMPTION/PUBLIC OPINION 
Household energy consumption attitudes, 2:48997 (NP-21734) 
ENERGY CONSUMPTION/REVIEWS 
Energy use in industry, 2:49100 
ENERGY CONSUMPTION/SIMULATION 
Residential energy use model sensitive to demographic, economic, 
and technological factors, 2:49005 
ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 
Energy consumption and economic well-being, 2:49003 
ENERGY CONSUMPTION/STATISTICS 
Biggest U.S. energy users listed by Federal agency, 2:49004 
Energy and US agriculture: 1974 data base. Volume I. Part A. US 
series of energy tables. Part B. State series of energy tables, 
2:48865 (PB-264449) 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical papers, 2:48943 
ENERGY CO: ION 
Aspects of energy conversion. Proceedings of a summer school 
held at Lincoln College, Oxford, 14-25 Jul 1975, 2:48863 
ENERGY DEMAND 
Local government's role in determining energy supply and 
demand policies, 2:48922 (CONF-770207-) 
ENERGY DEMAND/ECONOMETRICS 
Econometric dimensions of energy demand and supply (Book; 8 
essays), 2:48880 
ENERGY DEMAND/ENERGY MODELS 
Wisconsin Regional Energy Project: an applied systems analysis 
ae to regional energy/environment modeling, 2:48868 
ENERGY DEMAND/ENERGY POLICY 
Summary of Federal energy programs, 2:48952 (CONF-770207-) 
ENERGY DEMAND/FORECASTING 
Annual report to the Legislature, 1975-1976 (Florida), 2:48956 
(NP-21862) 
Energy input-output modelling: problems and prospects. Final 
report, 2:48932 (PB-261925) 
= energy requirements and supplies, 1970-2000, 2:48928 (N- 
-70624) 
ENERGY DEMAND/REGIONAL ANALYSIS 
Energy in the Southeast: a perspective, 2:48921 (CONF-770207-) 
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ENERGY DEMAND/SIMULATION ¢ 
Project Independence Evaluation System (PIES) documentation. 
Volume II. PIES econometric demand model, 2:48933 (PB- 


GE 
See ENERGY TRANSFER 
ENERGY FACILITIES/SITE SELECTION 
Energy policy and public acceptance: current and future 
directions, 2:48949 (BNWL-2084(RAP-15)) 
ENERGY FACILITIES/WATER RESOURCES 
Mathematical models for use in planning regional water resources 
and energy systems. Research report, 2:48931 (PB-261364) 
ENERGY MANAGEMENT 
Facing decisions on the energy future, 2:48966 
Total energy management research report (Using Total Energy 
Management: A Practical Handbook on Energy Conservation 
and Management), 2:48917 
ENERGY MODELS 
Econometric dimensions of energy demand and supply (Book; 8 
essays), 2:48880 
Empirical analysis of the relationship between energy and the 
economy, 2:48887 
Energy input-output modelling: problems and prospects. Final 
report, 2:48932 (PB-261925) 
—— of two alternative supply models of natural gas, 
:48974 


Methodology for California electric energy forcasting and 
analysis. Technical supplement, Part III, 2:48980 (NP-21889/3) 

Modeling — in a mineral industry: the case of coal, 2:48969 

Our energy future: the case for intensive R and D (Study with 
Stanford Research Inst. energy model; report on 2 of 6 
scenarios), 2:48897 (UCRL-52000-77-3) 

Proceedings of the workshop on modeling the interrelationships 
between the energy sector and the general economy held 
January 29-30, 1976 in Washington, DC, 2:48873 (EPRI-SR-45) 

Production cost adjustment mechanism for electric utilities, 
2:48988 

Project Independence Evaluation System (PIES) documentation. 
Volume II. PIES econometric demand model, 2:48933 (PB- 
265822) 

Residential energy use model sensitive to demographic, economic, 
and technological factors, 2:49005 

Wisconsin Regional Energy Project: an applied systems analysis 
approach to regional energy/environment modeling, 2:48868 

ENERGY MODELS/EVALUATION 

Stanford-EPRI workshop for considering a forum for the analysis 
of energy options through the use of models, 2:48923 (EPRI- 
EA-418.SR) 

ENERGY MODELS/POWER DISTRIBUTION 
Two issues in the municipal ownership of electric power 
distribution systems (Statistical/econometric scrutiny), 2:48996 
ENERGY PARKS/SITE SELECTION 
Assessment of energy parks vs. dispersed electric power 
enerating facilities. Final report. Volume I, 2:48993 (NP- 
2028(Vol.1)) 

Assessment of energy parks vs. dispersed electric power 
— facilities. Final report. Volume II, 2:48994 (NP- 

2028(Vol.2)) 


ENERGY PARKS/TECHNOLOGY ASSESSMENT 
Assessment of energy parks vs. dispersed electric power 
uae facilities. Final report. Volume I, 2:48993 (NP- 
2028(Vol.1)) 
Assessment of energy parks vs. dispersed electric power 
= facilities. Final report. Volume II, 2:48994 (NP- 
2028(Vol.2)) 
ENERGY POLI 
See also NATIONAL ENERGY PLAN 
Assessment of information systems capabilities required to support 
U.S. materials policy decisions, 2:48895 (OTA-M-40) 
Econometric dimensions of energy demand and supply (Book; 8 
essays), 2:48880 
Empirical analysis of the relationship between energy and the 
economy, 2:48887 
Energy agenda for 1977 (Review by Sen. Henry Jackson), 2:48964 
Facing decisions on the energy future, 2:48966 
In breederless U.S.: is there a live nuclear option, 2:48905 
National energy plan (Comments by John F. O'Leary, FEA 
Administrator), 2:48967 
National Energy Act. Communication from the President of the 
United States transmitting a draft of proposed legislation to 
establish a comprehensive national energy policy, 2:48963 
Need for an —_ policy (Energy crisis a potential economic 
disaster), 2:48954 (CONF-7609132-) 
Public colloquium on mandatory patent licensing (Aspects of 
ERDA-16; summary and six papers), 2:48950 (CONF-770106-) 
— demand = with a special incentive to go nuclear 
Spain), 2:48375 
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Target scale of nuclear power generation. Essence of report of 
JAIF Committee on revision of target scale of nuclear power 
development (Japan), 2:48369 

ENERGY POLICY/DECISION MAKING 
Energy policy and public acceptance: current and future 
directions, 2:48949 (BNWL-2084(RAP-15)) 
ENERGY POLICY/ECONOMIC IMPACT 
Summary of Federal energy programs, 2:48952 (CONF-770207-) 
ENERGY POLICY /GOVERNM NNT POLICIES 
government's role in a energy supply and 
demand policies, 2:48922 oo 207-) 
ENERGY POLICY/INFORMA 
Energy awareness, 2:48951 (CONF. 770207.) 
ENERGY POLICY/MEETINGS 
a awareness, 2:48951 (CONF-770207-) 
ENERGY POLICY/PLANNING 

State development program for Bavaria (draft report 1974). Part 

B. Technical s, 2:48864 (ERDA-tr-268) 
ENERGY POLICY/PUBLIC OPINION 

Energy policy and public acceptance: current and future 
directions, 2:48949 (BNWL-2084(RAP-15)) 

Facing + o the hard facts of the a) icture, 2:48948 

ENERGY POLICY/PUBLIC RELATI § 
Local government's role in determining energy supply and 
demand a 2:48922 (CONF-776207 - 

a el LICY/RECOMMEND. 

Facin; to the hard facts of the aa Pauli 2:48948 
ENER Y LICY/SOCIAL IMPACT 

Summary of Federal energy ented 2:48952 (CONF-770207-) 
ENERGY POLICY/TE OLOGY ASSESSMENT 

Energy ——- assessment: considerations of geographical 

le, 23 

ENERGY SHORTAGES/FORECASTING 

Net energy effects and resource depletion: an all-oil economy, 
2:47487 (COO-2865-6) 

ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

Empirical analysis of the relationship between energy and the 
economy, 2:48887 

The Alaska railroad’s future freight market. Volume I. Final 
report, 1 Jul 1974-30 Apr 1976, 2:48878 (PB-262461) 

ENERGY SOURCE DEVELOPMENT/ECONOMICS 
Modeling depletion in a mineral industry: the case of coal, 2:48969 
ENERGY SOURCE DEVELOPMENT/EFFICIENCY 

Need for an energy policy (Energy crisis a potential economic 
disaster), 2:48954 (CONF-7609 132-) 

ENERGY SOURCE DEVELOPMENT/ENERGY 

CONSERVATION 

Energy for national resilience, 2:48920 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Energy resources and the environment (Book; 6 essays), 2:48889 

Methods for evaluating mortality risk (From large-scale energy 

rojects), 2:48893 
ENERGY SOURCE DEVELOPMENT/FINANCIAL 
INCENTIVES 
Making loan guaranty programs work, 2:48879 (TID-27492) 
ENERGY SOURCE DEVELOPMENT/GOVERNMENT 
POLICIES 


Modeling depletion in a mineral industry: the case of coal, 2:48969 
ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
Northern development and technology assessment systems: a 
study of petroleum development programs in the Mackenzie 
— Sea region and the Arctic Islands (Book), 
2:48971 
ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 
FACTORS 


es (Sokir- 770507 on ead developments in Appalachia, 


2:4886' 770207 
ENERGY SOURCE DEVELOPMENT/WATER RESOURCES 
Mathematical models for use in planning ——— water resources 
and energy systems. Research report, 2:48931 (PB-261364) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
Aspects of a conversion. Proceedings of a summer school 
held at — ~ ieee Oxford, 14-25 Jul 1975 (Alternative 
sources), 2 
ENERGY SOURCES/CHARGES 
Fuel and energy price forecasts. Final report. Volume I. Report, 
2:48871 (EPRI EA-411(Vol.1)) 
Fuel and —— rice forecasts. Final report. Volume II. 
Schedules, 48872 (EPRI-EA-411(Vol.2)) 
ENERGY SOURCES/COMPARATIVE EVALUATIONS 
Alternate energy sources, 2:47349 (CONF-7609132-) 
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ENERGY SOURCES/DATA COMPILATION 
Sources of energy data for Illinois. Final report, 2:48862 (PB- 
262562) 
ENERGY SOURCES/DECISION MAKING 
Update on alternative energy sources: technology and applications 
for Minnesota. Conference summary, 2:49022 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Trace substances in environmental health. X, 2:49734 
ENERGY SOURCES/ENVIRONMENTAL IMPACTS 
Regional and Urban Studies Section, 2:48876 (ORNL-5250) 
ENERGY SOURCES/EVALUATION 
Energy problem and the Earth’s fuel situation, 2:48938 
ENERGY SOURCES/GLOBAL ASPECTS 
Energy problem and the Earth's fuel situation, 2:48938 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical papers, 2:48943 
ENERGY SOURCES/GOVERNMENT POLICIES 
Assessment of information systems capabilities required to support 
U.S. materials policy decisions, 2:48895 (OTA-M-40) 
ENERGY SOURCES/HEALTH HAZARDS 
Trace substances in environmental health. X, 2:49734 
ENERGY SOURCES/INFORMATION SYSTEMS 
Assessment of information systems capabilities required to support 
U.S. materials policy decisions, 2:48895 (OTA-M-40) 
ENERGY SOURCES/MEETINGS 
Update on alternative energy sources: technology and applications 
for Minnesota. Conference summary, 2:49022 
ENERGY SOURCES/NET ENERGY 
Net energy effects and resource depletion: an all-oil economy, 
2:47487 (COO-2865-6) 
ENERGY SOURCES/POWER GENERATION 
Review and analysis of resource forecasts of California electric 
utilities, 2:48941 
ENERGY SOURCES/RECOMMENDATIONS 
Facing up to the hard facts of the energy picture, 2:48948 
ENERGY SOURCES/RESEARCH PROGRAMS 
Our energy future: the case for intensive R and D (Study with 
Stanford Research Inst. energy model; report on 2 of 6 
scenarios), 2:48897 (UCRL-52000-77-3) 
— of Canadian activities in renewable energy resources, 


ENERGY SOURCES/RESOURCE DEPLETION 
Attitudes towards risk and the optimal exploitation of an 
exhaustible resource, 2:48888 
Net energy effects and resource depletion: an all-oil economy, 
2:47487 (COO-2865-6) 
ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 
Regional and Urban Studies Section, 2:48876 (ORNL-5250) 
ENERGY SOURCES/STATISTICS 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical papers, 2:48943 
ENERGY SOURCES/TECHNOLOGY ASSESSMENT 
Energy and the rural sector in Papua New Guinea, 2:49007 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
Aspects of energy conversion. Proceedings of a summer school 
held at Lincoln College, Oxford, 14-25 Jul 1975, 2:48863 
Economics of alternative energy sources (Effect of incorporating 
short-term storage as low- le heat), 2:49008 
ENERGY STORAGE/PLA G 
European planning practices, 2:48924 (EPRI-EL-377-SR) 
ENERGY STORAGE/RESEARCH PROGRAMS 
Energy programs at the Hopkins University —— hysics 
laboratory. Quarterly report Oct-Dec 76, 2:47937 (AD-A- 


038096) 
ENERGY STORAGE/REVIEWS 
Energy storage, 2:48818 
ENERGY STORAGE/SWITCHING CIRCUITS 
Capacitive, magnetic, and inertial energy storage and high power 
switching, 2:50445 (LA-UR-77-1181) 
ENERGY STORAGE SYSTEMS/REVIEWS 
Large-scale electrical power generation and storage, 2:48986 
ENERGY SUPPLIES 
Aspects of energy conversion. Proceedings of a summer school 
held at Lincoln College, Oxford, 14-25 Jul 1975, 2:48863 
Local government's role in ose energy supply and 
demand policies, 2:48922 (CONF-770207-) 
ENERGY SUPPLIES/COST 
National energy forum III, 2:48935 
Questions and answers on cutting fuel costs (Book; 58 questions), 
2:48881 
ENERGY SUPPLIES/DATA COMPILATION 
—— of energy data for Illinois. Final report, 2:48862 (PB- 
262562) 





ENERGY SUPPLIES/DECISION MAKING 


ENERGY SUPPLIES/DECISION MAKING 
Stanford-EPRI workshop for considering a forum for the analysis 
of energy through the use of models, 2:48923 (EPRI- 
EA-414-SR 
ENERGY SUPPLIES/ECONOMETRICS 
Econometric of energy demand and supply (Book; 8 
essays), 2:48880 
ENERGY SUPPLIES/ECONOMICS 
Economics of alternative energy sources (Effect of incorporating 


short-term a as low- heat), 2:49008 
ENERGY SUPPLI 'Y MODELS 


eo hea 
ustrated by current problems, 2:4896 
Stanford-EPRI workshop for a forum for the analysis 
of ener, tions through the use of models, 2:48923 PRE 
EA-41 SR) 
ENERGY SUPPLIES/FORECASTING 
Annual report to the Legislature, 1975-1976 (Florida), 2:48956 
(NP-21862) 
Canada’s energy opportunities, 2:48934 
Energy and the developing countries, 2:48940 
European energy market in 1980. Volume I (Book), 2:48936 
Hard truth about our energy future, 2:48930 (NP-22052) 
ENERGY SUPPLIES/GLOBAL ASPECTS 
World energy — 1970-1973: statistical papers, 2:48937 


World ener ies, 1950-1974: statistical 2:48943 
ENERGY SUPPLIES/GOVERNMENT POLICIES 


National energy forum III, 2:48935 
ENERGY SUPPLIES/MARKET 
European energy market in 1980. Volume I (Book), 2:48936 


Laas 2 energy market in 1980. Volume II (Book), 2:48942 
ENERGY SUPPLIES/PLANNING 


Hard truth about our energy future, 2:48930 (NP-22052) 
ENERGY SUPPLIES, TIONAL ANALYSIS 
Energy in the Southeast: a tive, 2:48921 (CONF-770207-) 
ENERGY SUPPLIES, PROGRAMS 
Our energy future: the case for intensive R and D (Study with 
Stanford Research Inst. energy model; report on 2 of 6 
scenarios), 2:48897 (UCRL-32000-77.3) 
ENERGY SUPPLIES/SIMULATION 
Proceedings of the workshop on modeling the note 
between the energy sector and the general eco! 
January 29-30, 1976 in W. 
ENERGY SUPPLIES/STATISTI 
World energy supplies, 1970-1973: statistical papers, 2:48937 


World energy supplies, 1950-1974: statistical 2:48943 


Mechanisms of energy transfer and phosphorescence-microwave 
multiple resonance techniques. Annual report, September 15, 
1975-November 30, 1976, 2:49298 (UCLA-34P91-83) 

TRANSPORT 


See also NATURAL GAS DISTRIBUTION SYSTEMS 
of energy conversion. Proceedings of a summer school 
held at Lincoln College, Oxford, 14-25 Jul 1975, 2:48863 
ENGINES 
See also DIESEL ENGINES 
HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
ENGINES 


Possible developments in transportation, 2:49095 
ENGLAND = 
See UNITED KINGDOM 
RECO 


VERY 
Methods for recovering more oil from known fields, 2:47422 
(CONF-7510164-) 
(CHMENT 


(SOTOPIC) 

See ISOTOPE SEPARATION 

wo 
our- tors for nuc wer stations in 

the US.A.,248392 0 ” 
ENTOMOLOGY 

See INSECTS 

ENVIRONMENT/POLLUTION 


y held 
on, 8DC. 2: 48873 (EPRI-SR-45) 


ENVIRONMENT/RADIATION MONITORING 
Measurement of environmental **‘ Am and the Pu/**' Am ratio by 
photon spectrometry, 2:49785 
aeons rate conversion function of a Ge(Li) in-situ 
vironmental -ra er, 2:49588 
ENVIRONMENT. 
a tal sample banking-research and methodology, 
| a — (A for 9 hs 
ctivities for 9 months ending 
oy 30, 1976), hase! (OR 48891 (ORNL-5250) 
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ENVIRONMENTAL IMPACTS/ENERGY MODELS 
ae a Project: an applied systems analysis 
regional ener; 2:48868 
ENV ONMENTAL IMPACTS/GLOBAL AS ‘ 
Energy technology assessment: considerations of geographical 
scale, 2:48884 
ONMENT. 


‘AL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
ENVIRONMENTAL TRANSPORT/BIBLIOGRAPHIES 
Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs sof Cu smelter and 
fallout radionuclides i in food chains), 2:49708 nt = 
Research reports of the Environmental Moni 
, Las Vegas, January-December, 1 a 
environmental transport of radioactive and chemical off 
2:49745 (NP-22035) 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 
MODELS 
Linear compartment model of plutonium dynamics in a deciduous 
forest ecosystem, 2:49787 (CONF-770429-1) 


See also ATP-ASE 
CATALASE 
DEHYDROGENASES 
DNA-ASE 
LIGASES 
LIPASES 
NUCLEASES 
PEPTIDE HYDROLASES 
PHOSPHATASES 
POL YMERASES 
RNA-ASE 
TRANSFERASES 
ENZYMES/BIOLOGICAL EFFECTS 
a liver necrosis: a model of 
isease progression (Rats, acetaminophen), 2:50070 
Use of thermolysin for the dissociation of lung tissue into cellular 
com ts, 2:49908 
ENZ ABOLISM 
Collagenolytic activity from isolated bone cells, 2:49941 
Effect of on A pm mmr acid dehydratase activity in 


Skin tumor initiating ability of benzo(a)pyrene 4,5- 7,8- and 7,8- 
diol-9,1 xides and 7,8-diol (Mice), 2:50060 
EPOXIDES STRENGTH 
Behavior of Kevlar 49 yo oe laminates subjected to pin 


loads, 2:49223 (SAND-77-0347) 
EPOXY COMPOUNDS 


See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA/MAGNETOHYDRODYNAMICS 
Equilibrium and stability of a i i toroidal MHD 
ee ae near its ic axis, 2:50359 
EQUILIB PLAS INLINEAR PROBLEMS 
Nonlinear helical equilibrium of a current-carrying plasma, 


2:50358 
WUIPMENT PROTECTION DEVICES 
See also CIRCUIT BREAKERS 
advanced gas cooled reactor protection system, 


2:48468 
ae PROTECTION DEVICES/PERFORMANCE 
ransZorb and metal oxide varistor comparison 


anlteree Se devices for EMP MAL EXPANSIO rs, 24907 (PEM (PEM-S53) 


" Sendineenh thovach pentan oF ~ lt 
chloride solutions between 3° and 80°% 80°C. II. SmCls, GdCls, 
» ErCls, and YbCls, 2:49277 
ER 


)BLASTS 
- See BONE MARROW CELLS 
oF 


See also RETICULOCYTES 
ERYTHROCYTES/CATALASE 
Catalase activity measured with a micro oxy; 
reaction vessel (Mice, rats), 2:499: 
ER OCYTES/FRACTIONATION 
Chromatin-v bodies: ee subfractionation, and physical 
characterization, 2 


Se 
reezing damage of bovine erythrocytes: simulation 


Mpyeerl concentration changes at subzero temperatures, 


eatrhe 
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ERYTHROCYTES/MEASURING METHODS 
Erythrocyte size and = studies by resistive pulse 


ERYTHROCYTES/MET ABOLISM 


Effect of lead on open eccrine y dehydratase activity in 


material and fetal vn 
ERYTHROCYTES/M LOGICAL CHANGES 
—— size and deformability studies by resistive pulse 
troscopy, 2:49906 
ERY’ ROCYTES/PERMEABILITY 
Permeability of the human or to glycerol in 1 and 2M 
solutions at 0 or 20°C, 2:49913 
ERYTHROCYTES/RADIONUCLIDE KINETICS 
Influence of acute tissue injury on in vitro incorporation of ©Zn 


by sheep e: ytes (Beta particles), 2:5002 
ERYTHROC S/SIZE 
Erythrocyte size and deformability studies by resistive pulse 


Ene y, 2:4 
ER ROC /SPECTROSCOPY 
Erythrocyte size and deformability studies by resistive pulse 
spectroscopy, 2:49906 
ER ROC / TEMPERATURE EFFECTS 
Freezing damage of bovine erythrocytes: simulation using 
penny concentration changes at subzero temperatures, 


ERYTHROCYTES/ULTRACENTRIFUGATION 
Chromatin-v bodies: isolation, subfractionation, and physical 
characterization, 2:49896 
ERYTHROPOIETIN/BIOSYNTHESIS 
= = the initiation of erythropoietin production (Rats), 
ESCAR/CONSTRUCTION 
Items from the construction of ESCAR, 2:49425 (LBL-5549) 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Repair of damaged DNA in vivo. Annual progress report, May 9, 
1975-May 10, 1976 (Ultraviolet radiation, Escherichia coli), 
2:50000 (SU-326P7-29) 
Ultraviolet induction of prophage lambda during inhibition of 
deoxyribonucleic acid synthesis by hydroxyurea, 2:50002 
ESCHERICHIA COLI/GROWTH 
Survival and viability of Escherichia coli in a thermally altered 
reservoir, 2:50026 (DP-MS-77-6) 
ESCHERICHIA COLI/MUTANTS 
Repair of damaged DNA in vivo. Annual progress report, May 9, 
1975-May 10, 1976 (Ultraviolet radiation, Escherichia coli), 
2:50000 (SU-326P7-29) 
ESCHERICHIA COLI/SURVIVAL TIME 
Survival and viability of Escherichia coli in a thermally altered 
reservoir, 2:50026 (DP-MS-77-6) 
ESOPHAGUS/FISTULAE 
Esophageal and ruminal fistulization of reindeer, 2:49981 
Reindeer with esophageal fistula in range studies: a study of 
methods, 2:49982 
ARIES/NUCLEAR POWER PLANTS 
Survey of fish impingement at power plants in the United States. 
Volume III. Estuaries and coastal waters, 2:50099 (ANL/ES- 
56(Vol.3)) 
ESTUARINE 


See AQUATIC ECOSYSTEMS 
‘CHEMICAL REACTION YIELD 
—— _ in catalysis. X. A new Fischer-Tropsch synthesis, 
ETHANE/CHEMICAL REACTIONS 
Ethylene-"'C formation in hydrogen-alkane and hydrogen- 
alkylhalide mixtures, 2:49299 
ETHANE/HYDROGENATION 
Kinetics of the hydrogenolysis “~~ of ethane and propane in 
the purification of natural gas, 2:47550 
»2-ETHANEDIOL 


IS 
Distillery effluent treatment in the Brazilian National Alcohol 


Pro , 2:47880 
ETHANOL/CHEMICAL BONDS 
Ab initio calculations on — bonding in alcohols: dimers of 


CH;OH, CHsCH2OH, and C 
770134-1) 
ETHANOL/DRYING 
ing ethanol with triethylene 
ETHANOL/SOLVENT PROPER 
Investigations into granular type lignite by means of a benzene- 
ethyl alcohol mixture (7 refs), 2:47224 
ETHANOL/SORPTION 
Dynamics of adsorption of the ethanol-benzene vapor mixture in a 
fluidized bed of active carbon (4 refs), 2:47223 
ETHANOL/THERMODYNAMIC PROPERTIES 
Experimental investigation of molecular thermal properties of 
some solutions of hydrocarbons in normal alcohols, 2: Poa78 


'3CH2OH, 2:49289 (CONF- 


col, 2:47877 


EXHAUST RECIRCULATION SYSTEMS/DESIGN' 


ETHIOPIA 
Study $e heavy metals in — wince E . % 
incidence of non- itic elephantiasis, 
ELLING 


and the 


Ethylene-"'C formation in hydrogen-alkane and hydrogen- 
alkylhalide mixtures, 2:49299 
ETHYLENE/PRODUCTION 
Economic Men 4 of a complex utilization of raw materials for 
anita is, 2:4747 
GLYCOL 
See GLYCOLS 
SULFONATE 
See EMS 


EUGLENA/GENES 
Cloned ribosomal RNA genes from chloroplasts of Euglena 
gracilis (Escherichia coli), 2:49932 
EUROPE 
See also AUSTRIA 
BELGIUM 
po nae VAKIA 


GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
GREECE 

ICELAND 

ITALY 

NETHERLANDS 

POLAND 

PORTUGAL 


SWITZERLAND 
UNITED KINGDOM 
USSR 
YUGOSLAVIA 
EUROPE/AIR POLLUTION 
NO/sub x/ pollutants and ammonia emissions: a mass balance for 
the atmosphere over NW Europe, 2:49737 
— GY POLICY 
se yd planning Frese! 2:48924 (EPRI-EL-377-SR) 
EUROPE/#O DEMAND 


rn —. 2:48924 (EPRI-EL-377-SR) 
EUROPE POWER SYSTEMS E load ractices. Final 
ritical analysis of European managem 
report for period January-July 1976, 2:48976 16 (CCONS/I 1168-1) 
Load management: impacts on electric utility planning and 
operations, 2:48334 (EPRI-EL-377-SR) 
EUROPE/PUBLIC UTILITIES 
Electric rate question: Europe revisited. A ons - pricing 
theories, electric rate making ao Dae an eration in in 
France, England, and West Germany Erinn ° 
electric industry ———- 2: 48989. 
EUROPIUM/CHROMATOGRAPHY 


Use of radiation-resistant resins for separating radioactive elements 
by means of displacement chromato; a. II. Separation on 
the cation exchangers KU-6 and K 
diethylenetriamin taacetic acid, 2:49261 (BNL-tr-647) 
EUROPIUM IONS. ON SPIN RESONANCE 
a resonance of rare earth ions in zeolites, 
EUTECTICS/MICROSTRUCTURE 
oe solidified pseudo-binary eutectics of Ni-Cr-(Hf,Zr), 
2:49155 
EVAPORATORS/CORROSION 
Concentration of nitric fission product solutions containing 
fluoride ions, 2:47750 
EVAPORATORS/FUEL ECONOMY 
Evaporation: — target for industrial energy conservation, 
2:49105 (COO/2870-1) 
EVAPORATORS/OPTIMIZATION 
Upgrading 7 — to reduce energy consumption, 
2:49106 (COO/2870- 
EVAPORATORS/ PERFORMANCE 
Performance of a wiped-film evaporator with simulated high level 
waste slurries, 2:47751 
EVAPORATORS/TECHNOLOGY ASSESSMENT 
Upgrading ne — to reduce energy consumption, 
2:49106 (COO/2870- 
EXCITONS/CHEMICAL REACTIONS 
Excition interaction among chlorophyll molecules in 
bacteriochlorophyll a proteins and bacteriochlorophyll a 
reaction center complexes from green bacteria (Chlorobium 
limicola), 2:49887 
EXHAUST GASES/MEASURING METHODS 
Emissions measurement manual for natural gas pipeline 
Exnanie noraa engines, 2:47571 (NP-21987) 
RECIRCULATION SYSTEMS/DESIGN 
Digital control device for recirculated flow of exhaust gas in an 
internal combustion engine (Patent), 2:49133 





EXHAUST RECIRCULATION SYSTEMS/FLOW 


EXHAUST RECIRCULATION SYSTEMS/FLOW 
REGULATORS 
Flow rate control apparatus in exhaust gas recirculation system 
(Patent), 2:49134 
Flow rate control mechanism for use in exhaust gas re-circulating 


—— (Patent), 2:49135 
EXO (ON DOSEMETERS/SENSITIVITY 


TL response of single crystal TLD-100 to 70 eV: 5 keV electrons 
-_ comparison with TSEE glow curves, 2:49569 (COO-1105- 
239) 

EXOTIC ATOMS 
See HADRONIC ATOMS 
ERIMENTAL BREEDER REACTOR-2 


IN 
See also GEOTHERMAL EXPLORATION 
EXPLORATION/ECONOMICS 
Problems of economic evaluation of geological exploration work 
for oil and 2:47373 
EXPLOSION ING 
Explosion welding, 2:49144 (LA-UR-77-1030) 
EXP IVE STIMULATION/ENVIRONMENTAL IMPACTS 
Environmental impact assessment: chemical explosive fracturing 
project, Petroleum Technology Corporation, Leslie, Letcher 
and Perry counties, Kentucky, 2:47572 (UCID-17475) 
LOSIVES 


See also CHEMICAL EXPLOSIVES 
EXPLOSIVES/COUPLING 
Relationship of rock properties to explosive energy coupling 
(Testing at Nevada Test Site), 2:50108 (UCRL-52204) 
EXXON GASIFICATION PROCESS/BENCH-SCALE 
EXPERIMENTS 
Exxon catalytic coal gasification process: predevelopment 
yon Quarterly technical progress report, July 1-September 
, 1976, 2:47135 (FE-2369-5) 
EXXON GASIFICATION PROCESS/PILOT PLANTS 
Exxon catalytic coal gasification process: predevelopment 
ei gram. Quarterly technical progress report, July 1-September 
0, Se 2:47135 (FE-2369-5) - 
EYES/BIOLOGICAL RADIATION EFFECTS 
Siete of ocular effects of chronic exposures of primates to 


microwave radiation at 2.45 ghz. Phase I. Final technical report, 


29 September 1974-30 Jun 1975, 2:50096 (AD-A-037829) 
The measurement of threshold temperatures in the ocular fundus 
om visible lesions. Interim report, 2:50092 (AD-A- 
EYES/RADIATION PROTECTION 
Evaluation of a laser equipped rifle for the US Army Human 


Engineerin fs Laboratory, Aberdeen Proving Ground, Maryland, 


January 1977. Nonionizing radiation protection special study, 
2:50094 (AD-A-037615) 

Optical-hazards of weather service instrumentation, January 1977. 
one radiation protection special study, 2:50095 (AD-A- 


FAILED ELEMENT DETECTION 
Method of failed fuel detection (Patent), 2:48385 
FALLOUT 


(For radioactive fallout only.) 
See also FALLOUT DEPOSITS 
FALLOUT/ENVIRONMENTAL TRANSPORT 
Appendix to Health and Safety Laboratory environmental 
quarterly report (Fallout radionuclides deposited and in surface 
air at various world sites; '*’Cs and Sr in milk and drinkin 
water in New York City: and stable Pb in surface air), 2:49743 
Lied Sess .)) 
FALLO TION MONITORING 
pene to Health and Safety Laboratory environmental 
quarterly report (Fallout radionuclides deposited and i in surface 
air at various world sites; '*7Cs and Sr in milk and 
water in New York City; and stable Pb in surface air), 2:49743 
(HASL-321(App.)) 
ALLOUT D) / ENVIRONMENTAL TRANSPORT 
Radioelement studies in the oceans. Progress report, January 1, 
1976-December 31, 1976 (Fallout and other radionuclide 
distributions in seawater, ocean sediments, and plankton), 
2:50144 (COO-3563-56) 
FALLOUT DEPOSITS/RADIATION MONITORING 
Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 (HASL-321) 
FARADAY GENERATORS 
See MHD GENERATORS 
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FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also APRF REACTOR 
FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
YAYOI REACTOR 
ZPPR REACTOR 
FAST REACTORS/CONTROL ROD WORTHS 
Estimation of multiple control rod worth with strong interaction 
effect in large fast reactors, 2:48666 
FAST REA IRS/FUEL ASSEMBLIES 
Coolant distributing device for a fuel assembly (Patent), 2:48631 
FAST REACTORS, EENEOUS EFFECTS . 
Analysis of plate latticce heterogeneity effects of fast reactor with 
coarse group constants, 2:48578 
FAST REACTORS/NEUTRON TRANSPORT 
ay of anisotropy of diffusion coefficient in a fast reactor, 
2:485 
FAST REACTORS/OPERATION 
——- national standard operation of fast pulse reactors, 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
Fast breeder reactors, 2:48516 
Second — on breeder reactors, 2:48521 
FBR TYPE CTORS/FUEL CYCLE 
KTG-specialist meeting on fast breeder fuel elements and fuel 
cycle, 2:48515 
FBR TYPE REACTORS/NUCLEAR FUELS 
Technical Division quarterly Ten vey report, October 1- 
December 31, 1976, 2:47766 (ICP-1111 
FBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Method of securing preheaters and tool used therefor (Patent; 
LMFBR), 2: 48303 
FBR TYPE REACTORS/REACTOR CORES 
Fast breeder reactor (Patent), 2:48523 
FECES/ANAEROBIC DIGESTION 
Rural energy centre for Africa using solar, wind, and biogas 
a 2:48092 


See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/WASTE MANAG 
Fluorine dis rocesses for nuclear applications, 2:47765 
(GAT-T-2717) 
FEEDWATER/CORROSION INHIBITORS 
Corrosion inhibition by eo” of oxygen gas into feedwater 
system in BWR plant, 2:483 
ACCELERATOR/ ACCELERATOR FACILITIES 
Overview of a multi-user high energy physics control and data 
acquisition system, 2:49490 
Study of pulse stretching in high current power supplies using 
multipulse techniques, 2:49485 (CONF-7703 13-106) 
FERMILAB ‘ACCELERATOR/BEAM BENDING MAGNETS 
MGONT-770 effects in superconducting dipole magnets, 2:49461 
INF-770313-101) 
FERMILAB ACCELERATOR/BEAM DYNAMICS 
itudinal motion of the beam in the Fermilab booster, 2:49434 
(CONF-7703 13-108) 
FERMILAB ACCELERATOR/BEAM MONITORING 
Beam profile ord _ multiple profile during beam spill 
at Fermilab, 2:4 
Phase space ae nellll at 2MHz 
FERMILAB ACCELERATOR/B PRODUCTION 
Attainment of 500-GeV beam in the Fermilab synchrotron, 
2:49421 (CONF-7703 13-114) 
FERMILAB ACCELERATOR/CONTROL EQUIPMENT 
Fermilab 500 GeV main accelerator rf cavity 128 MHz mode 
damper, 2:49454 (CONF-770313-61) 
ae ate rf data transmitter for the Fermilab booster beam 
ping system, 2:49464 (CONF-7703 13-104) 
Logic and control module for the Fermilab booster beam damper, 
2:49455 (CONF-770313-63) 
ees of transverse instabilities by fast feedback in the 
ermilab booster, 2:49463 (CONF-7703 13-103) 
FERMILAB ACCELERATOR/CONTROL SYSTEMS 
Increased control and data acquisition capabilities via 
a — timed reading and time plot CAMAC 
es, 


icle rate, 2:49473 
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FERMILAB ACCELERATOR/DATA ACQUISITION 
SYSTEMS 


Increased control and data acquisition capabilities via 
—_ aa timed reading and time plot CAMAC 
mi 
FERMILAB ACCELERATOR/ELECTRIC CONTROLLERS 
Fermilab main accelerator quadrupole transistorized regulators for 
improved tune stability, 2:49442 (CONF-770313-27) 
FERM LAB ACCELERATOR/MANIPULATORS 
Control system for the Fermilab Master-Slave servo manipulator, 
2:49453 (CONF-7703 13-60) 
FERMILAB ACCELERATOR/NEUTRON SOURCES 
— neutron radiotherapy facility, 2:49416 (CONF-770313- 


69) 
FERMILAB ACCELERATOR/ON-LINE CONTROL SYSTEMS 
Fermilab main wer supply control programs, 2:49458 
(CONF- T0313) 
Network as ‘oO of the Fermilab control system, 2:49462 (CONF- 
770313-1 
FERMILAB ACCELERATOR/OPERATION 
Opepoait ce —_ with the Fermilab 500-GeV accelerator, 
2:4941 INF-7703 13-65) 
FERMILAB ACCELERATOR/PARTICLE BOOSTERS 
Electronics for damping transverse instabilities for the Fermilab 
booster synchrotron, 2:49469 (CONF-7703 13-113) 
Increasing the energy of the Fermilab booster, 2:49420 (CONF- 
770313-96) 
Pulsed septum magnet for extraction from the Fermilab booster, 
2:49483 (CONF-7703 13-68) 
FERMILAB ACCELERATOR/POWER ee 
Characteristics of inversion operation on Fermilab e 
controlled pulsed power — 2:49468 (CONF-7703 13-111) 
Fermilab Capacitor Tree, 2:49456 (CONF-7703 13-64) 
FERMILAB ACCELERA TOR/SUPERCONDUCTING 
MAGNETS 


Application of NMR circuit for superconducting magnet using 
signal averaging, 2:49440 (CONF-770313-24) 

Coil extension, deformation and compression during excitation in 
superconducting accelerator dipole magnets, 2:49457 (CONF- 
7703 13-66) 

Energy Doubler refrigeration system, 2:49460 (CONF-770313-97) 

Operation of multiple su; Sa energy doubler magnets in 
series, 2:49452 (CONF-770313-59 

Radiation damage limitations for the Fermilab Energy Doubler/ 
Saver, 2:49441 (CONF-7703 13-26) 

Status of the Fermilab Energy Doubler/Saver project, 2:49465 
(CONF-7703 13-105) 

Superconducting coil manufacturing method for low current dc 
beam line magnets, 2:49466 (CONF-7703 13-107) 

FERRATES 
See IRON OXIDES 
FERROELECTRIC MATERIALS/ELECTROMECHANICS 

Normal mode responses of linear piezoelectric materials with 
hexagonal symmetry, 2:49236 (SAND-76-9062) 
TILIZERS 


See also SOIL CHEMISTRY 
FERTILIZERS/CHEMICAL PREPARATION 
Long-term strategies for supplying nitrogen to crops, 2:49987 
(LA-6700-MS) 
FERTILIZERS/ENVIRONMENTAL EFFECTS 
Effects of yo fertilizers and combustion on the stratospheric 
ozone layer, 2:47260 
FERTILIZERS/TOXICITY 
Review to recent reindeer studies in Finland by State Game and 
Fisheries Research Inst. and Univ. of Helsinki, 2:49851 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FESSENHEIM-1 REACTOR/CONTAINMENT BUILDINGS 
French-type moans pom — containment building, 2:48418 
SES/MALFO TIONS 


Maternal-fetal tissue levels of 16 trace elements in 8 selected 
continental United States communities, 2:50084 
FEVER/DIAGNOSIS 
Q fever and Alaskan caribou, 2:49972 
FFTF REACTOR/CONTAINMENT SYSTEMS 
Containment Isolation System (CIS) design basis report, 2:48722 
(HEDL-TME-77-24) 
FFTF REACTOR/CONTROL ROD DRIVES 
Control rod drive mechanism stator loss of coolant test, 2:48648 
(HEDL-TME-77-31) 
FFTF REACTOR/ELECTRICAL EQUIPMENT 
Fast reactor safety technical Rye report, April-June 1976, 
2:48721 (HEDL-TME-76-56 
FFTF REACTOR/MOCKUP 
Measurement and calculation of neutron s 
opee eel mockup critical, 2:48688 ( 
EAC TOR/NE ON SPECTRA 
Measurement and calculation of neutron s: 
engineering mockup critical, 2:48688 (HE 


tra in the FTR 
EDL-TME-76-88) 


tra in the FTR 
DL-TME-76-88) 


FFTF REACTOR/PIPES 
Crack propagation testi 
report, 2:48753 (W. HT- annw ae 
Final stress analysis rt of six special 
Tey for Fast Flux Test Facility, Oe 48686 606 EDL TI” 
FFTF REACTOR/REACTOR CORES 
Core engineering technical report, July, August, 
September 1976, 2:48687 DL-TME-76-37) 
FFTF REACTOR/REACTO TERIALS 
Sodium bine 4 Program: friction, wear, and self- 
Quarterly progress report for ending October at 6, 
2:48499 (WARD-NA. 3045-40 
FFTF REACTOR/REACTOR SAFETY 
Fast reactor safety technical —_— report, April-June 1976, 
2:48721 (HEDL-TME-76-56) 
FFTF REACTOR/REMOTE HANDLING EQUIPMENT 
Fast Flux Test Facility (FFTF). Fuels Open Test Assembly 
ss . ering model. Final test report, 2:48689 (HEDL- 
-77-1 
FIBERS/MECHANICAL PROPERTIES 
Experience with steel-fiber-reinforced shotcrete, 2:49237 (BNWL- 


for LMFBR piping. Phase II. Final 


DNA in progeria, 2:49997 
OISE 
Excess noise in selected field-effect transistors, 2:49583 
. EFFECT TRANSISTORS/PHYSICAL RADIATION 


FFECTS 
Silicon-sapphire interface charge eg effects of sapphire type 
and EPI growth conditions, 2: 54965 
DOSEMETERS 


— PHOTOGRAPHIC FILM DOSEMETERS 
FILM: 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/ELECTRONIC STRUCTURE 
Photoelectric emission from thin films in the vacuum ultraviolet 
region. Annual progress report, 1 March 1976-28 February 1977 
(Summaries of research activities University of Hawaii), 2:49179 


(UH-235-P9-15) 
ELEMENT METHOD/RESEARCH PROGRAMS 
Studies of the numerical solution of elliptic lic boundary 
value problems. ——— report, November 1, 1976-October 31, 
oneal vo = aoe he fand), 2.5 50506 (ORO-3443-65) 


oo pect mt in 1980. Volume II (Book), 2:48942 
FINLAND/PUBLIC UTILITIES 
Utility distribution systems in Sweden, Finland, Norway and 
England. Special rt, 2:49118 (AD-A-035088) 
FI R-TROPSCH /CATALYSIS 
Metal — in catalysis. X. A new Fischer-Tropsch synthesis, 
2:4787 
FISH CULTURE 
See AQUACULTURE 
FISH PRODUCTS 
See SEAFOOD 
FISH PRODUCTS/STERILIZATION 
Effect of different factors on residual chlorine (Effectiveness as 
oo in seafood processing plants), 2:49989 (ORNL-tr- 


FISHES 
See also CODFISH 
EEL 


SALMON 


TROUT 
FISHES/BIOCHEMISTRY 
Preliminary biochemical observations of fishes inhabiting an 
acidified lake in Ontario, Canada, 2:50077 
FISHES/BIOLOGICAL ADAPTATION 
Temperature and salinity tolerances of larval Californian - 
Leuresthes tenuis wee asd 2a ry with Gulf grunion, L 
sardina (Jenkins and , 2349983 
FISHES/CONTAMINATI ON 
Transfer to fish of petroleum paraffins and organic sulfur 
compounds, 2:50073 
FISHES/FEEDING 
Effect of temperature and feeding rate on the liver-somatic index 
of the largemouth bass, Micropterus salmoides, 2:50041 
FISHES INGEMENT 
Survey of fish impingement at power plants in the United States. 
Volume I. The Great Lakes, 2:50097 (ANL/ES-56(Vol.1)) 
Survey of fish impingement at power plants in the United States. 
Volume II. Inland waters, 2: 8 ANL/ES-56(Vol. 2)) 
Survey of fish impingement at power plants in the United States. 
Savona Estuaries and coastal waters, 2:50099 (ANL/ES- 
f.) 





FISHES/INGESTION 
toxicity in methylmercury in the adult cat (Comparison 

of effects of i ¥ of methylmercuric chloride and of Hg- 

FISHES/INJURIES 

Toxicity of 35 trace elements in coal to freshwater biota: a data 

base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

FISHES/LETHAL DOSES 


Study of the toxic effect of zinc on one-summer old carp. Part I. 
concentrations, 2:50058 (ORNL-tr-4353) 
FISHES/POLLUTION 
Di-2-ethylhexy! phthalate: residue dynamics and biological effects 
in rainbow trout and fathead minnows, 2:49832 
FISHES/POPULATION DYNAMICS 
> of a stock-progeny model for assessing power plant 
effects ulations, 2:49795 (CONF-770501-1) 
FISHES/ PRODUCTION 
— production nt fish and plants in recirculating water, 
FISHES/REPRODUCTION 
— on the rainbow smelt in Lake George, New York, 
4) 
FISHES/TEMPERATURE EFFECTS 
Application of temperature _— studies to environmental 
impact assessment, 2:5003 
Compilation of temperature preference data, 2:50036 
a methods for determining temperature preference, 


ees —_ behavioral reactions of fishes to temperature 
e, 
Some effects of temperature, meal size, and body weight on 
gastric evacuation time in the dab Limanda limanda (L), 2:50034 
Temperature as a proximate factor in orientation behavior, 2:50037 
Temperature and salinity tolerances of larval Californian grunion, 
Leuresthes tenuis — res): a ———- with Gulf grunion, L. 
sardina (Jenkins and aye 4 2:49983 
FISHES/THERMOREG 
em sand Scania ae of fishes to temperature 
ec, 
FISHES/WATER POLLUTION 
Investigation of Clearwater Lake as a potential sink for heavy 
from lead mining in southeast Missouri, 2:49822 
FISSILE MATERIALS 
(Materials containing nuclides ble of undergoing fission by 
interaction with slow pe a 
FISSILE MATERIALS/BREEDING 
Electronuclear breeding of fissile material, 2:47739 (UCRL-79187) 
FISSILE MATERIALS/CRITICALITY 
Surface density and density ue models for criticality in arrays 
of fissile materials, 2:47744 
FISSILE MATERIALS/SURFACE PROPERTIES 
Surface density and density analog models for criticality in arrays 
of fissile materials, 2:47744 
FISSILE MATERIALS/TRANSPORT 
Safety analysis rt for packaging: neutron shipping cask, model 
4T, 2:49340 (UCRL-52232) 
ION CHAMBERS/ACCURACY 
Absolute neutron-flux measurement at fast pulse reactors with 
calibration against californium-252, 2: 
FISSION FRA‘ DETECTION/CALORIMETRIC 


DOSEMETERS 
Fast-response cryogenic calorimeter containing a 52-KG radiation 
absorber (To measure fission product radiation from 60 mg 5U 
foils irradiated in reactor), 2: "49571 (LA-UR-77-515) 
a — DETECTION/SI SEMICONDUCTOR 


All epitaxial silicon diode heavy ion detector, 2:49524 
Thin epitaxial silicon for dE/dx detectors, 2:49518 

FISSION NEUTRONS/BIOLOGICAL RADIATION EFFECTS 
Combined effects of eat and radiation in cultured 

mammalian cells, 2:49993 (CONF-770637-1) 

FISSION PRODUCTS/CHARGE DISTRIBUTION 

Light ternary fission products: probabilities and charge 
—— (Reviews, data systematics), 2:50263 (LA-6783- 


S) 
FISSION PRODUCTS/ENVIRONMENTAL EFFECTS 
Distribution of radioactive materials in aquatic environments with 
consideration of their carcinogenic potential in aquatic animals, 


2:49838 
FISSION PRODUCTS/RADIOECOLOGICAL 
CONCENTRATION 
Distribution of radioactive materials in aquatic environments with 
eee of their carcinogenic potential in aquatic animals, 
FISSION PRODUCTS/REMOVAL 


Concentration of nitric fission product solutions containing 
fluoride ions, 2:47750 


ERA Vol. 2, No. 20 


FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAME PROPAGATION . 
Ignition and propagation rates for flames in a fuel mist. Final 
OO Jan 19 5-Jan 1976, 2:49321 (AD-A-034224) 
/IGNITION 


Ignition and pro} tion rates for flames in a fuel mist. Final 
rt, Jan 1975-. =: 1976, 2:49321 (AD-A-034224) 
FLAMES/INHIBITI 
Chemical flame inhibition using molecular beam mass 


omemeey. Reaction rates and mechanisms in a 0.3 
F;Br inhibited methane flame, 2:47861 (BM-RI-8029 
FLAMES/MONITORING 


yoy suppression device. Open file report, 2:47294 (PB-261292) 


See CASKS 
FLAT PLATE COLLECTORS 
een of average ground reflectivity for solar collectors, 
2:4792. 
FLAT PLATE COLLECTORS/COMPARATIVE 
EVALUATIONS 
—_ of compeins a air and liquid solar collectors for 


in space rae tions, 2:48124 
FLAT PLATE COLL 


RS/COST TT 
Collector and space heater design for solar energy utilization in 
cold climates, 2:48107 (CONF-760633-) 


— heat from concentrating flat-plate collectors, 
2:48139 


FLAT PLATE COLLECTORS/DESIGN 

Absorption plate and method of fabrication ens. 2:48148 

Collector to utilize solar energy (Patent), 2:48150 

Equipment for abso: —— of solar energy (Patent; with pressure 
control valve), 2:48143 

aed for radiation heat particularly solar heat (Patent), 

Laminated absorber member for flat plate solar collector and 
method of same (Patent), 2:48158 

Open solar heaters for swimming pools, 2:48099 

Poly olefin plastic solar collector and its applications in cold 

tes, 2:48108 (CONF-760633-) 

Solar collector (Patent), 2:48145 

Solar flat plate collector (Patent; with low boiling point working 
fluid and heat exchanger), 2:48144 

Solar heat absorber (Patent), 2:48153 

Structurally hage wee steel solar “prea (Patent; for heating 
and cooling of buildings), 2:48151 

System for the use of solar energy (Patent; liquid or gas heat 
transfer fluid), 2:48110 

FLAT PLATE COLLECTORS/EFFICIENCY 

Method of ee ——— air and li 7 solar collectors for 

use in space aa tions, 2:48124 
FLAT PLATE. COLL RS/HEAT EXCHANGERS 

Solar flat plate collector (Patent; with low boiling point working 

fluid and heat exc’ er), 2:48144 
FLAT PLATE COLLE! IRS/HEAT TRANSFER 

Heat transfer criterion on the geometric configuration of flat solar 

water heaters, 2:48127 
FLAT PLATE COLLECTORS/MATHEMATICAL MODELS 

Site sensitive solar collector evaluator, 2:48131 

Use of planar reflectors for increasing the energy yield of flat-plate 
itn, 2:48121 

FLAT PLATE COLLECTORS/OPTIMIZATION 

i re collection in the Pacific Northwest, 2:48106 (CONF- 

Use of planar reflectors for increasing the energy yield of flat-plate 
collectors, 2:48121 

FLAT PLATE COLLECTORS/PERFORMANCE 

oneness). of flat plate collector performance, 2:48103 (CONF- 

Collector and space phon for solar energy utilization in 
cold climates, 2:4 2 isie? (CONF-760633-) 

a of air-cooled flat plate collectors (Anaytical study), 

ee of homemade solar collectors at the Stockton State 

a ‘Energy House’, 2:48141 
— plastic solar collector and its applications in cold 
tes, 2:48108 (CONF-760633-) 

Thermal, fluid flow, and mechanical performance characteristics 
ofa > pressure, distributed flow flat plate 
collector, 2:48129 

FLAT PLATE COLLECTORS/PERFORMANCE T 

Comparison of flat-plate collector formance 
controlled conditions in a solar simulator, 2:48115 

Performance correlations of ten solar collectors tested 
simultaneously outdoors, 2:48114 

Performance and analysis of ‘SOLARIS’ water-trickle solar 
collector, 2:48122 

Uncertainty analysis of test methods for rating the thermal 
performance of flat plate solar collectors, 2:48116 
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FLAT PLATE COLLECTORS/PRESSURE CONTROL 
Equipment for abso: gry of solar energy (Patent; with pressure 
control valve), 2:48143 
FLAT PLATE COLLECTORS/RADIANT HEAT TRANSFER 
Thermal, fluid flow, and mechanical ormance characteristics 
of a suba’ heric pressure, distributed flow flat plate 
collector, 2:48129 
FLAT PLATE COLLECTORS/SIMULATION 
Site sensitive solar collector evaluator, 2:48131 
FLAT PLATE COLLECTORS/THERMAL INSULATION 
Some considerations in the use of microporous materials as solar- 
thermal collector insulation, 2:48142 
FLAT PLATE COLLECTORS/TUBES 
Solar collector utilizing copper lined aluminum tubing and method 
of such tu vent), 2:48156 
FLAT PLATE COLLE RS/USES 
a heat from concentrating flat-plate collectors, 
FLIES/CONTROL 
Large scale field trials against larvae of Oedemagena tarandi and 
Cephenomyia ee in Swedish reindeer, 2:49975 
FLIES/DISTRIBUTI 
Warble fly distribution among some Canadian caribou, 2:49974 
FLOORS/DAMAGE 
Effect of distance from roadway to upper coal seam and thickness 
of weak floor to floor lift. I]. Experimental study on roadway 
lift in coal mines, 2:47308 
FLOORS/TEMPERATURE DISTRIBUTION 
be ture ere of a sunlit floor and its surrounding soil, 


15 (LA-6637-C 
RIDA/ELECTRIC POWER 
oe of the Florida Electric Utility Industry, 1960-1975, 
2:48294 (NP-22007) 
FLORIDA/ENERGY CONSERVATION 
Annual report to the Legislature, 1975-1976, 2:48956 (NP-21862) 
FLORID. GY POLICY 
Annual report to the eye 1975-1976, 2:48956 (NP-21862) 
Marine copied aed ~. a f the Florida-Blak 
arine geolo and geo = studies of the Florida-Blake 
Pistons Sehemas A rea, 2.473 
FLORIDA/GEOPHYSICAL SURVEYS 
Marine geological and gy studies of the Florida-Blake 
Plateau-Bahamas Area, 2:47376 
FLORIDA/INSOLATION 
“se of collection in the Pacific Northwest, 2:48106 (CONF- 
FLORIDA/PUBLIC UTILITIES 
Statistics of the Florida Electric Utility Industry, 1960-1975, 
2:48294 (NP-22007) 
FLOW BLOCKAGE/HEAT TRANSFER 
Local sodium ro in a partially blocked simulated LMFBR 
subassembly (THORS Bundle 3B), 2:48732 (ORNL/TM-5862) 
Temperature in a multichannel cooled heat-generating cylinder 
with flow blockage in one of the eccentric channels, 2:48798 
FLOW BLOCKAGE/HYDRAULICS 
Local sodium a in a partially blocked simulated LMFBR 
subassembly (THORS Bundle 3B), 2:48732 (ORNL/TM-5862) 
Temperature in a multichannel cooled heat-generating cylinder 
with flow blockage in one of the eccentric channels, 2:48798 
FLOW BLOCKAGE/TEMPERATURE DISTRIBUTION 
Temperature in a multichannel cooled heat-generating cylinder 
with flow blockage in one of the eccentric channels, 2:48798 
FLOW (FLUID) 
See FLUID FLOW 
FLOW RATE/CALCULATION METHODS 
Investigation of the effect of hole displacement with respect to the 
inhomogeneous zone in case of unsteady filtration in an infinite 
stratum, 2:47439 
FLOW RATE/MEASURING METHODS 
Use of density meters for measuring gas flow rates under high 
ressure, 2:47594 
FLOW REGULATORS 
See also VALVES 
Device for controlling water supply to nuclear reactor (Patent), 
2:48475 
Reactor fuel assembly with a fluid passage control element 
(Patent), 2:48635 
FLOW REGULATORS/DESIGN 
Flow rate control apparatus in exhaust gas recirculation system 
(Patent), 2:49134 
Flow rate control mechanism for use in exhaust gas re-circulating 
system (Patent), 2:49135 
/DAILY VARIATIONS 
Promotion and inhibition of flower formation in a dayneutral plant 
in with a short-day plant and a long-day plant, 2:49984 
Method of oemnans a fluid Sete through a pipe by means of 
NMR (Patent;PWR), 2:48419 


FLUIDIZED-BED COMBUSTORS/CONTROL SYSTEMS 


FLOWMETERS/CALIBRATION 
ae of turbine flowmeters under operating conditions, 
FLOWMETERS/TESTING 


Application of statistical techniques in gas technology and in 
icular the testi 


yi meters, 2:47525 
GAS/CHEMIC. ALYSIS 


Measurement of solids in flue 2:47247 
FLUE GAS/DECARBONIZA IN 
— of the process of freezing carbon dioxide out of flue 


FLUE GAS/DESULFURIZATION 

100-MW second generation SO2 remo plant for 
New York State utilities, 2:47236 (CONE. 77040 3-7) 

i. ——— Volume 9, number 6 1975, 2:49730 (PB-262814- 

— for removing sulfur dioxide from stack gases (Patent), 


Catalytic process for removing sulfur dioxide from gas streams 
(Patent), 2:47249 
Developi: a for cleaner direct utilization of coal, 
2:47335 (CONF-7 32-) 
Feasibility of produci _ ulfur from — 
Final report, May 1975-Aug 1976, 2: —— (PB- 4 
Status of stack gas control tec ~—S ng oy 
Comparative evaluation of 19 facilities), 2:4 (EPRI- 
1 


209(Pt.1)) 
FLUE GAS/SAMPLING 
Measurement of solids in flue gases, 2:47247 
FLUID FLOW 
See also TRANSITION FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
UNSTEADY FLOW 
FLUID FLOW/CALCULATION METHODS 
Unsteady inflow of a liquid to linear and point run-offs in an 
anisotropic stratum, 2:47440 
FLUID FLOW/RHEOLOGY 
Calculation of the filtration characteristics of 
oils from Carbonaceous fields in Tataria, 2:47416 
FLUID FLOW/VISCOSITY 
Calculation of the filtration characteristics of 
oils from us fields in Tataria, 2:47416 
FLUID POISON CONTROL 
oe apparatus for stopping nuclear reactor (Patent), 
FLUID POISON CONTROL/MEASURING INSTRUMENTS 
Method and a device for continuous measuring the boric acid 
aa in the coolant of pressurized water reactors, 
FLUIDIZED BED/FLUID a 
——— modeling of coal tion reactors. Annual 
rt, June 197. eI 1976, aaTite. (FE-1770-15) 
FLUII IZED BED/HEA FER 
Fluid-bed heat transfer. Gas fluidized bed behaviour and its 
influence on bed thermal properties (Book), 2:49384 
Fluidized bed heat exchanger using encapsulated phase change 
materials, 2:48166 
Heat transfer in a fluidized contercurrent bed. Interim 
November 1976-January 1977, 2:47131 — 
FLUIDIZED BED/LATENT HEAT STORAGE 
Fluidized bed heat exchanger using encapsulated phase change 
materials, 2:48166 
FLUIDIZED-BED COMBUSTION/COMBUSTION CHAMBERS 
Combustion chamber and process for the production of 
combustion with low emission tent), 2:49397 
See BED COMBUSTION/DEMONSTRATION 


Industrial application of fluidized bed combustion. Quarterly 
progress report, October-December 1976 (100, 0000 pounds of 
steam per hour demonstration boiler at Georgetown 
University), 2:47339 (FE-2461-2) 

cr COMBUSTION/MATHEMATICAL 
et bed combustor modeling (17 refs), 2:47331 (CONF- 


76 ) 
yr rem COMBUSTION/RESEARCH PROGRAMS 
a ge and combustion. Quarterly report, July-September 
6, 2:47337 (ERDA-76-94/3) 
Hi h-temperature power conversion Activities at ORNL 


systems ( 
‘or 9 months a — = 30, Bidy Kop ng dn (ORNL-5250) 
FLUIDIZED-BED COMB 
Development of potential uses for the residue from fluidized bed 
combustion processes. Quarterly technical progress report, 
2:47242 (FE.2549-3) 
FLUIDIZED-BED COMBUSTORS/CONTROL SYSTEMS 
Fluidized-bed combustion: industrial — demonstration 
gy Supplementary yg = ey me report, 
une 30-September 30, 1976, 2:47342 (FE-2472-10) 


ly viscous 


ly viscous 





FLUIDIZED-BED COMBUSTORS/DATA ACQUISITION 


FLUIDIZED-BED COMBUSTORS/DATA ACQUISITION 
SYSTEMS 


Fluidized-bed combustion: industrial application demonstration 

—— Supplementary og y technical progress report, 
tember 30, 1976, 2:47342 (FE-2472-10) 
FLUIDIZED-BED COMBUSTORS/DESIGN 

Centrifugal fluidized combustion of coal. Quarterly report, 
September-December 1976, 2:47343 (FE-2516-1) 

Coal-fired alkali metal power system design study. Technical 
progress rt, January 1, 1977-March 31, 1977, 2:48298 
(ORNL -5885) 

Dilute phase waste incinerator (Patent), 2:49393 

Fluidized-bed combustion: industrial application demonstration 

rojects. Quarterly technical progress report, October 1- 
ber 31, 1976, 2:47340 (FE-2472-7) 

Spouted-fluidized bed reactor systems (Patent), 2:49394 

FLUIDIZED-BED COMBUSTORS/EROSION 
Fluidized-bed combustion: industrial application demonstration 
rojects. Special technical report on Battelle’s multi-solids 
uidized-bed combustion process, 2:47341 (FE-2472-8) 
7 oe COMBUSTORS/MATHEMATICAL 


sg vt bed combustor modeling (17 refs), 2:47331 (CONF- 


7611 
FLUIDIZED-BED COMBUSTORS/OPERATION 
Dilute phase waste incinerator (Patent), 2:49393 
Spouted-fluidized bed reactor systems oe. 2:49394 
FLUIDIZED-BED COMBUSTORS/TEST FACILITIES 
san mtg combustion: industrial application demonstration 
yjects. Quarterly technical progress report, October 1- 
ber 31, 1976, 2:47340 (FE-2472-7) 
FLUIDIZED-BED COMBUSTORS/TESTING 
Centrifugal fluidized combustion of coal. Quarterly 
tember-December 1976, 2:47343 (FE- 2516-1) 
Fluidized-bed combustion: industrial application demonstration 
—. Special technical report on Battelle’s multi-solids 
uidized-bed combustion process, 2:47341 (FE-2472-8) 
FLUORESCENCE SPECTROSCOPY/DYE LASERS 
ene eame detection of polycyclic aromatic 
hydrocarbons by laser induced molecular fluorescence, 2:49256 
FLUORIDES/DISTRIBUTION 
Fluoride distribution in a natural ecosystem and related effects on 
wild animals, 2:49761 
FLUORIDES/METABOLISM 
ium-fluoride interrelationships in man, 2:49945 
FLUORIDES/RESIDUES 
Fluoride distribution in a natural ecosystem and related effects on 
wild animals, 2:49761 
FLUORINATED ALICYCLIC HYDROCARBONS/EQUATIONS 
OF STATE 
PVT study of trifluoromethane by the Burnett method, 2:47867 
FLUORINATED ALICYCLIC HYDROCARBONS/PHASE 
STUDIES 
PVT study of trifluoromethane by the Burnett method, 2:47867 
FLUORINATED ALICYCLIC HYDROCARBONS/ 
THERMODYNAMIC PROPERTIES 
PVT study of trifluoromethane by the Burnett method, 2:47867 
FLUORINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
PROPERTIES 
Chemical flame inhibition using molecular beam mass 
pei Reaction rates and mechanisms in a 0.3 percent 
F3Br inhibited methane flame, 2:47861 (BM-RI-8029) 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
CHEMICAL REACTIONS 
Ethylene-''C formation in hydrogen-alkane and hydrogen- 
alkylhalide mixtures, 2:49299 
yn eet Sete HYDROCARBONS/ 
OTOCHEMISTR 


Gas phase ion chemistry and photochemistry of ions generated 
from perfluoropropylene. Photodissociation of the 
uoroally! cation, 2:49291 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
THERMODYNAMIC PROPERTIES 
Development of working fluid thermodynamic properties 
information for oes mea cycles: Phase I. Semiannual report, 
tember 1, 19 ee 28, 1977, 2:48205 (ORO-5249-1) 
FLUORINATED AROMATIC HYDROCARBONS/ 
FLUORESCENCE SPECTROSCOPY 
Sub-part-per-trillion detection of polycyclic aromatic 
hydrocarbons by laser induced molecular fluorescence, 2:49256 
FLUORINE/ENVIRO) ‘AL EFFECTS 
Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 
FLUORI TH HAZARDS 
Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 
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FLUORINE/QUANTITATIVE CHEMICAL ANALYSIS 
Destructive-reductive decom: > of organic compounds, 
2:49245 (UCRL-Trans-11225 
FLUORINE/WASTE PROCESSING 
Fluorine dis 7s processes for nuclear applications, 2:47765 
(GAT-T-2717) 
FLUORINE 19/ENERGY-LEVEL TRANSITIONS 
Atomic and nuclear interactions of pate hotons and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974, 
2:50233 (AD-A-034968) 
FLUORINE pon teaning et aap Y EFFECT 


New thermoluminescence techniques for mineral exploration, 
2:50138 (BNL-22432) 
FLY ASH 
Modification of fly ash composition via additive addition in the 
vapor phase, 2:47248 
FLY ASH/ACTIVATION ANALYSIS 
Oxygen in U.S. Bureau of Mines’s coal ash, U.S. Bureau of 
Standards’s coal fly ash reference mineral and low temperature 
coal ash. A simplified approach to the analysis of ash and 
material matter in coal, 2:47199 (COO-2898-7) 
FLY ASH/DISSOLUTION 
Determination of traces of arsenic in siliceous materials (V 
= solution by HF-HNOs at approximately 70 ©), 
:4 
FLY ASH/PROCESSING 
Chemical conditioning of low-sulfur Western coal (4 references), 
2:47238 (CONF-770403-12) 
FLY ASH/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of traces of arsenic in siliceous materials (V 
So solution by HF-HNOs; at approximately 70 ©), 
FLY ASH/RECYCLING 
Fluidized-bed combustion: industrial application demonstration 
po. Supplementary ge tly technical P rogress 
tember 30, 1976, 2:47342 (FE-2472-10) 
FLY AS OVAL 


Flue gas ——lo with SO; to improve precipitator 
performance, 2:47237 (CONF-770403-10) 
Fluidized-bed combustion: industrial application demonstration 
= Supplementary ge y technical progress report, 
30-September = 1976, 2:47342 (FE-2472-10) 
FLY ASH/X-RAY FLUORESCENCE ANALYSIS 
Determination of forty elements in geochemical samples and coal 
fly ash by x-ray fluorescence spectrometry, 2:49258 
YWHEELS/PERFORMANCE TESTING 


Investigation of multi-ring fiber-composite flywheels for energy 
storage. Final report, 2:48822 (PB-260718) 
FLYWHEELS/REVIEWS 
California electricity generation methods asessment project. Final 
report, 2:48992 (NP-21975) 


See also WATER VAPOR 
FOG/INHIBITION 
——_ of ice fog from cooling ponds, 2:48308 (AD-A- 
5322) 


D 
See also MILK 
SEAFOOD 
FOOD/CHEMICAL ANALYSIS 
Determination of traces of heavy metals in food by means of 
inverse polarography. I. Determination of lead, cadmium, and 
copper, 2:49755 
FOOD/CONTAMINATION 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
FOOD/POLLUTION 
Macro- and micro-elements and a epidemiology of 
cardiovascular disease, 2:49817 
FOOD/RADIATION MONITORING 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
FOOD/RADIOACTIVITY 
User guide for computer pro food (Internal radiation doses to 
— _— radionuclides in food products), 2:50017 (BNWL- 
FOOD CHAINS/RADIONUCLIDE KINETICS 
Linear compartment model of plutonium dynamics in a deciduous 
forest ecosystem, 2:49787 (CONF-770429-1) 
FOOD INDUSTRY/ENERGY CONSUMPTION 
Energy use in industry, 2:49100 
FO / RADIONUCLIDE KINETICS 
Linear compartment model of plutonium dynamics in a deciduous 
forest ecosystem, 2:49787 (CONF-770429-1) 
FORMALDEHYDE/OXIDATION 
Anodic behaviour of silver in alkaline formaldehyde, 2:49061 
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FORMALDEHYDE FUEL CELLS/CATALYSIS 
Anodic behaviour of silver in alkaline formaldehyde, 2:49061 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
IL FUELS 


See also COAL 
KEROSENE 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
Aspects of energy conversion. Proceedings of a summer school 
held at Lincoln College, Oxford, 14-25 Jul 1975, 2:48863 
FOSSIL FUELS/COMBUSTION 
Burner ee pees for staged combustion (Patent), 2:49400 
Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly pro; report, 11 June-10 September 1976 (4 refs), 
2:47338 -2018-5) 
FOSSIL FUELS/LEGISLATION 
Legislative history: ERDA weenie for Fiscal Year 1976 
contained in P.L. 94-165. Volume III, 2:48959 (TID-27559/3) 
Legislative history: ERDA appropriations for Fiscal Year 1976 
contained in P.L. 94-165. Volume IV, 2:48960 (TID-27559/4) 
FOSSIL FUELS/PRODUCTION 
Energy and the coal industry, 2:47062 
FOSSIL FUELS/RESERVES 
Energy and the coal industry, 2:47062 
FOSSIL-FUEL POWER P: / AIR POLLUTION 
Atmospheric impact of a sources and consumers of ona. 
Progress report, 1 Oct 1974-31 Aug 1975, 2:49718 (PB-262574) 
Midwest interstate sulfur transformation and transport project: 
aerial measurements of urban and power plant plumes, summer 
1974. Final report, Jul 1974-Jun 1976, 2:49717 (PB-262202) 
Pcb emissions from stationary sources: a theoretical study. Final 
report, 2:49719 (PB-262850) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 
Output limit of an electric power station with respect to air 
contamination by oxides of sulfur and nitrogen, 2:48344 
FOSSIL-FUEL POWER PLANTS/AVAILABILITY 
Availability of fossil-fired steam power plants (600 MW and 
larg r), 2:48336 (EPRI-FP-422SR) 
FOSSIL-FUEL POWER PLANTS/BOILERS 


Draft control system re simulation and test for a high 
er, 


implosion potential boiler, 2:48315 (CONF-770403-1) 
Fireside corrosion task III: boiler tubes for advance power cycles, 
2:49186 (CONF-7609 102-) 
Investigation of corrosion performance of boiler and gas turbine 
= - — bed combustion systems, 2:49191 (CONF- 
FOSSIL-FUEL POWER PLANTS/BURNERS 
Increasing the reliability of volute burners when burning highly 
reactive fuels, 2:48328 
Transition to joint combustion of anthracite coal and high-sulfur 
fuel oil in an 800 MW steam generating plant, 2:48327 
FOSSIL-FUEL POWER PLANTS/CAPA 
California Energy Commission biennial report. Power plant siting 
report: Facility Siting Division (Location and installed capacity 
of all California power plants; 1975), 2:48348 (NP-22024) 
FOSSIL-FUEL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Assessment of energy parks vs. dispersed electric power 
enerating facilities. Final report. Volume I, 2:48993 (NP- 
2028(Vol.1)) 
Assessment of energy parks vs. dispersed electric power 
ca | facilities. Final report. Volume II, 2:48994 (NP- 
2028(Vol.2)) 
FOSSIL-FUEL POWER PLANTS/CONDENSER COOLING 
SYSTEMS 


Steam plant surface condenser leakage study. Final report, 2:48311 
(EPRI-NP-48 1(3-77)) 
FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 
Control characteristics of a power plant unit operated under 
controlled —s —— 2:48322 
FOSSIL-FUEL POWER PLANTS/COST BENEFIT ANALYSIS 
Risk-benefit evaluation of nuclear power plant siting, 2:48677 
FOSSIL-FUEL POWER PLANTS/ DESIGN 
Gas turbine power plant control apparatus including a 
temperature reset starting control system and an ignition 
pressure control system (Patent), 2:48307 
Thermal power plants (Book; in Russian), 2:48300 
FOSSIL- L POWER PLANTS/ECONOMIC IMPACT 
The effects of peed pes and strip mining on local Navajo 
populations, 2:48968 (PB-261683) 
tah coal for Southern California Power: the general issues, 
2:48339 (PB-261680) 
FOSSIL-FUEL POWER PLANTS/ECONOMICS 
Availability of fossil-fired steam power plants (600 MW and 
larger), 2:48336 (EPRI-FP-422SR) 


FOSSIL-FUEL POWER PLANTS/STACKS 


Thermal power plants (Book; in Russian), 2:48300 
FOSSIL- L POWER PLANTS/ELECTROSTATIC 
PRECIPITATORS 
Flue gas conditioning with SO; to ee precipitator 
ormance, 2:47237 (CONF-770403-10) 
._ POWER PLANTS/ENVIRONMENTAL 


Effects of nitrogen fertilizers and combustion on the stratospheric 
ozone layer, 2:47260 

Environmental issues in the siting, construction, and operation of 
new coal-fired and nuclear power plants, 2:49793 

Health effects of the fossil-fuel energy system (Extraction and 
combustion emphasized), 2:47357 INF-7609 132-) 

a plants (Book; in Russian), 2:48300 

Utah for Southern California Power: the general issues, 
2:48339 (PB-261680) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 


Environmental Impact Section (Activities for 9 months ending 

ys 30, 1976), 2:48891 (ORNL-5250 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Analysis test data for NOx control in coal-fired utility boilers. 
Final task report, Jul 1974-Oct 1975, 2:48342 (PB-261066) 

Measurement of solids in flue gases, 2:47247 

FOSSIL-FUEL POWER PLA /FLUIDIZED-BED 

COMBUSTION 

Energy resources and environmental quality: Illinois as a test case, 
2:47336 (CONF-7609132-) 

FOSSIL-FUEL POWER PLANTS/FLY ASH 
Chemical conditioning of low-sulfur Western coal (4 references), 
2:47238 (CONF-770403-12) 
FOSSIL-FUEL POWER PLANTS/FUEL GAS 
KDV process (high _— coal gasification) for power 
eneration, 2:4714 
FOSSIL-FUEL POWER PLANTS/GAS TURBINES 

Ceramic rotor blade development, 2:49216 (CONF-7609102-) 

Design of alloys and coatings for use under erosion/corrosion 
conditions in gas turbines operated as pe of coal oe or 
advanced coal combustion systems, 2:47111 (CONF-7609102-) 

Fatigue and creep behavior of SisN4 and SiC for gas turbine 
applications, 2:49217 (CONF-7609102-) 

Fireside corrosion task II: investigation of gas turbine materials for 
use in the exhaust gas of a pressurized fluidized bed and coal 
combustor (PFBCC), 2:49190 (CONF-7609102-) 

FOSSIL-FUEL POWER PLANTS/HEAT EXCHANGERS 

Coal-fired high ——_ continuous flow heat exchanger, 
2:47333 (CONF-7609102-) 

FOSSIL-FUEL POWER PLANTS/MATERIALS 

Evaluation of heat exchanger and turbine materials for use in a 
coal-fired fluidized bed combustion environment, 2:49189 
(CONF-7609102-) 

FOSSIL-FUEL POWER PLANTS/OFFSHORE SITES 

Offshore coal-fired power plants and Alaskan coal, 2:48340 

FOSSIL-FUEL POWER PLANTS/OPERATION 

Control characteristics of a power plant unit operated under 
controlled sliding pressure, 2:48322 

Thermal power plants (Book; in Russian), 2:48300 

FOSSIL-FUEL POWER PLANTS/PLANNIN 
eo generation: Golden Valley Electric Association, 
4 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

——- for removing sulfur dioxide from stack gases (Patent), 
2:48347 

FOSSIL-FUEL POWER PLANTS/RELIABILITY 
Availability of fossil-fired steam power plants (600 MW and 
larger), 2:48336 (EPRI-FP-422SR) 
FOSSIL-FUEL POWER PLANTS/RETROFITTING 
How are we doing on converting existing plants to coal, 2:48337 
FOSSIL-FUEL POWER PLANTS Ss 

California electricity generation methods asessment project. Final 
report, 2:48992 (NP-21975) 

FOSSIL-FUEL POWER PLANTS/SCRUBBERS 

Energy resources and environmental quality: Illinois as a test case, 
2:47336 (CONF-7609132-) 

FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

California Energy Commission biennial report. Power plant siting 
—— Facility Siting Division (Location and installed capacity 
of all California power plants; 1975), 2:48348 (NP-22024) 

Environmental issues in the siting, construction, and operation of 
new coal-fired and nuclear power plants, 2:49793 

Utah coal for Southern California Power: the general issues, 
2:48339 (PB-261680) 

FOSSIL-FUEL POWER PLANTS/SOCIAL IMPACT 
The effects of power ea and strip mining on local Navajo 
ulations, 2:48968 (PB-261683) 
FOSSI -FUEL POWER PLANTS/STACKS 

Output limit of an electric power station with respect to air 

contamination by oxides of sulfur and nitrogen, 2:48344 





FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 


FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
Steam generator/turbine matc at Public Service Indiana, 
Gibson Station, 2:48316 (CO) ONE 77040313) 
FOSSIL-FUEL POWER PLANTS, 
Steam generator/turbine matching at Public Service Indiana, 
Gibson Station, 2:48316 (CONF-770403-13) 
FOSSIL-FUEL POWER PLANTS, tet mer may 
Design of improved materials systems for coal-fired boiler 
superheater and reheater tubes, 2 49185 (CONF-7609102- ) 
Testing, identification, and evaluation of commercial and 
“advanced experimental” materials and coatings under 
conditions simulating fuel power cycle combinations, 2:49188 
‘CONF-7609102-) 
IL-FUEL faoakin he ey DISPOSAL 
fe) lustry wi power engineering in 
looking out for ~ od — dumping grounds for ashes from 
UNDATIONS ~ 
FOUNDATIONS ee 
Experience in settlement analysis related geostatic 
considerations for the foundation design of heavy reactor 
structures, 2:48767 
FOUNDATIONS/DESIGN 
a engineering for gravity structures in the North Sea, 
FOUNDATIONS/ENGINEERING 
= — engineering for gravity structures in the North Sea, 
FOUNDATIONS/PERFORMANCE 
Instrumentation and measurements on the Shell-Esso Condeep 
Brent B platform in the North Sea, 2:47425 
FOUNDA i en my a EFFECTS 
oe ue loads on the foundation piles of a nuclear 


‘GEOTHERMAL RESOURCES 
Geothermal low energy, 2:48177 
FRANCE/NUCLEAR POWER 
Nuclear power. What policies for what future, 2:48550 
FRAN INDUSTRY 
Investment selection for reliable future: description of return 
P 2:47492 
WER GENERATION 
Electric rate question: Europe revisited. A 
theories, electric rate making practices, 
France, England, and West Germany 
electric ind Sah. 2:48989 
FRANCE/T. 
—e a shipyards in the building of methane tankers, 
FREE RADICALS 
See RADICALS 
FREEZING/BIOLOGICAL EFFECTS 
Freezing damage of bovine erythrocytes: simulation using 
ony concentration changes at subzero temperatures, 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
LENS/LIGHT TRANSMISSION 
Analytical and experimental evaluation of the plano-cylindrical 
Fresnel lens solar concentrator, 2:48134 


rt on pricing 
utility —— in 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

FTR REACTO 


R 
See FFTF REACTOR 
ASSEMBLIES 


See also FUEL ELEMENT CLUSTERS 
Coolant distributing device for a fuel assembly ennt. 2:48631 
Fuel assembly for nuclear reactor (Patent), 2:48 
Fuel element assembly of a nuclear reactor (Patent), 2:48522 
Method for 52 channel box for fuel assemblies in a reactor 
(Patent), 2:48 
Nuclear fuel same (Patent), 2:48507 
FUEL ASSEMBLIES/DESIGN 
Coolant a vanes (Patent), 2:48642 
Deion one testing of stainless steel clad PuO2-UO, 
tn oenation 2:48500 (WARD-OX-3045-19) 
Fuel assembly t), 2:48633 
Nuclear fuel of water reactor, 2:48396 
CATION 
testing of stainless steel clad PuO2-UO, 
L IR fuel pin assemblies, 2:48500 (WARD-OX-3045-19) 
FUEL ene tery a ELEMENT DETECTION 
In-pi method (Patent), 2:48634 
Ass /FLOW REGULATORS 
Device for controlling distribution of flow rate of coolant in a 
— reactor (Patent), 2:48653 
Reactor fuel assembly with a fluid passage control element 
(Patent), 2:48635 
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FUEL ASSEMBLIES/PERFORMANCE 
Nuclear fuel of the boiling water reactor, 2:48396 
FUEL ASSEMBLIES/S RTS 
ismatic reactor core center con. 2:48388 
FUEL ASSEMBLIES/TEMP: TURE D ee 
Temperature distribution in the duct wall o' gin 
LMFBR fuel assemblies, 2:48496 (ORNL —_ 
FUEL ASSEMBLIES/TESTING 
a t and testing of stainless steel clad PuO2-UO2 
od — nuaien 2:48500 (WARD-OX-3045-19) 
FUELS 


See FUEL EL ELEMENT CLUSTERS 
FUEL CANS/DEFORMATION 
Interim report on the wn of Zircaloy fuel cladding, 
2:48627 (O /TM-103) 
FUEL CANS/MECHANICAL TESTS 
Examination of flattening test for kee 
of c tube of irradiated fuel, 2:48625 
FUEL CANS/PERFORMANCE TESTIN 
Post-irradiation examination results of WSA- 1 and WSA-2 fuel 
y (interim discharge) (LMFBR), 2:48501 (WARD-OX-3045- 


FUEL CAN: ee wy ogo 
Examination of flattening test for meas 
of c tube of rey fuel, 2:486 rr; ee 
FUEL CANS, GAG 


ee for for measuring fuel cladding sri, 2:48645 


P California: electricity — methods asessment project. Final 
tar is 2:48992 (NP-21975) 


See saa ACID ELECTROLYTE FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDRAZINE FUEL CELLS 
HYDROGEN FUEL CELLS 

FUEL CELLS/DESIGN 
Bipolar electrochemical pump cell, 2:49057 
Fuel cells (General considerations), 2:49056 
FUEL CONSUMPTION/FORECASTING 
Trucking activity and fuel consumption: 1973, 1980, 1985, and 
990, 2:48999 (PB-263035) 
FUEL CONSUMPTION/STATISTICS 
Energy and US agriculture: 1974 data base. Volume I. Part A. US 
series of energy tables. Part B. State series of energy tables, 

2:48865 (PB-264449) 

FUEL COOLING INSTALLATIONS 

See SPENT FUEL STORAGE 

FUEL CYCLE 

See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 

TG-specialist meeting on fast breeder fuel elements and fuel 

KWIKPLAN: ; cons 
a computer program for projecting 
uirements of nuclear tel cycle med kom 2:48382 (ORNL/ 
TM-5880) 
FUEL CYCLE/CAPITAL 
Procedures for estimating nuclear fuel cycle costs, 2:48562 
(BNWL-2210) 
FUEL CYCLE/COST 
Procedures for estimating nuclear fuel cycle costs, 2:48562 
(BNWL-2210) 
FUEL CYCLE/COST BENEFIT ANALYSIS 
Economic analyses of LWR fuel cycles, 2:47745 (DP-1360) 
FUEL CYCLE/RADIOACTIVE WASTES 
Radioactive wastes from the nuclear fuel cycle, 2:47769 
FUEL CYCLE/RESEARCH PROGRAMS 
Savannah River Laboratory Light Water Reactor Fuel Recycle. 
mind report, January-March 1977, 2:47747 (DPST-LWR 
FUEL ECONOMY 
Truck fleet experience 
2:48998 (PB-263022) 
ELEMENT CLUSTERS/CRITICAL HEAT FLUX 
Critical heat flux measurements in a full scale rod cluster, 2:48577 
FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 
Simulation ts on the growth of blockages on 
~~ oo spacers in fuel su blies typical of LMFBR’s, 


FUEL ELEMENT CLUSTERS/FUEL MANAGEMENT 
my fuel monitor for nuclear safeguards, 2:47818 
L ELEMENT py Ny eg 
Nuclear reactor spacer device (Patent), 2:48639 
FUEL ELEMENT CLUSTERS/TRANSITION FLOW 
Note on turbulent-laminar transition for flow in triangular rod 
bundles — 2:48528 
ELEMENT F. arg pratt a RELEASE 


7140389) -~ 


hanical properties 


mechanical properties 


with fuel economy improvement measures, 


Advanced safety a. Ninth 


November 1976 (LMFBR), 2: 720 ( Gl 
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FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 

Annual report of the Working Group on Fuel Rod and Fuel 
Element Mechanics in the Institute for Reactor Technology of 
the Technical University, Darmstadt (LMFBR), 2:48519 

Maltired b aaa gress 

urst test program. Quarterly pro: report, Jan’ 
March 1977 (BWR, PWR), 2:48728 (ORNL/NUREG/TM. 108) 
ELEMENTS 


See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Nuclear fuel element (Patent), 2:48636 
Nuclear fuel elements, 2:48637 
FUEL ELEMENTS/BURNOUT 
Heat transfer burnout in tube-type fuel elements of nuclear power 
reactors, 2:48641 
FUEL ELEMENTS/DESIGN 
Nuclear fuel of the boiling water reactor, 2:48396 
Nuclear fuel element (Patent), 2:48628 
Pressurized fuel elements for nuclear reactors (Patent), 2:48643 
FUEL ELEMENTS/FABRICATION 
Nuclear fuel cycle. Pt. 2. Fuel element manufacture, 2:48644 
Role of the AEA a. Laboratories, 2:48646 
FUEL ELEMENTS/G. SPECTROSCOPY 
Automatic sequencing and an on-line gamma spectroscopy system 
using a microprocessor controller, 2:48698 
FUEL ELEMENTS/HEAT TRANSFER 
Heater rods to simulate fuel pins for single-phase heat transfer tests 
in liquid-metal-flow, 2:48526 (EURFNR-1407) 
FUEL ELEMENTS/MATERIALS TESTIN 
Role of the AEA Springfields Laboratories, 2:48646 
FUEL ELEMENTS/PERFORMANCE 
Nuclear fuel of the boiling water reactor, 2:48396 
Performance of light water reactor fuel and reactor safety, 2:48395 
FUEL ELEMENTS/PERMEABILITY 
Argon permeability of graphite fuel elements for the high- 
temperature led reactor, 2:48438 (ORNL/TM-5816) 
FUEL ELEME /STRESS ANALYSIS 
Annual report of the Working Group on Fuel Rod and Fuel 
Element Mechanics in the Institute for Reactor Technology of 
the Technical University, Darmstadt (LMFBR), 2:48519 
(EURFNR-1347) 
FUEL FABRICATION PLANTS 
Role of the AEA Springfields Laboratories (UK), 2:48646 
FUEL FABRICATION PLANTS/NUCLEAR MA 
MANAGEMENT 


American National Standard nuclear material control systems for 
fuel fabrication facilities (a —. to mene, 2S 2:47814 
FUEL FABRICATION PLA 
—— nitrate denitrification in natin Seoes reactors, 
FUEL FEEDING SYSTEMS 
Coal Technology Program progress report for April 1977, 2:47142 
(ORNL/TM-5932) 
FUEL FEEDING SYSTEMS/RESEARCH PROGRAMS 
Coal demonstration plants. Quarterly report, July-September 1976, 
2:47119 (ERDA-76-96/3) 
FUEL FEEDING weg ar og nc 


Coal Feeder Con , phase II. Monthly progress 
byork No. 22, evry (FE- a 29) 


See also HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/CALORIFIC VALUE 
Results from an in situ coal gasification experiment involving 
explosive fracturing: Hoe Creek Experiment No. 1, 2:47143 
‘CRL-52229) 
FUEL GAS/CHEMICAL COMPOSITION 
Gas generator research and development BI-GAS Process. 
Quarterly report, July-September 1976, 2:47120 (FE-1207-21) 
Results from an in situ coal gasification experiment involving 
explosive fracturing: Hoe Creek Experiment No. 1, 2:47143 
‘CRL-52229) 
FUEL GAS/COMBUSTION PROPERTIES 
Development of forced-draught burners with large turn-down 
ratio for various fuel gases, 2:47865 
FUEL GAS/DESULFURIZATION 
Advanced coal gasification system for electric power generation. 
Geist rogress report, January 1-March 31, 1977, 2:47124 
-151 
FUEL GAS/PURIFICATION 
Erosion study in turbomachinery affected by coal and ash 
oy Phase 1. Interim report, August-December 1976, 
48320 (FE-2465-2) 


FUEL REPROCESSING PLANTS/RADIOACTIVE 


FUEL GAS/SYNTHESIS 
Manufacture of gas from combustible shales and by means of 
underground ae 2:47150 
— pe ON evice for baking », 25 
iquid fuel vaporizer device for baking furnace (Patent), 2:49402 
Transducer for engine fuel i ns (Patent), 2:49127 
FUEL MANAG 70 TIO) 
Optimization of refueling scheme of ET fast reactor 
core using heuristic enumeration method, 2:48524 
Optimization of fuel assembly allocation for boiling water 
——- 2:48398 


See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/BIOLOGICAL EFFECTS 
Effects of a continuous low-level No. 2 fuel di ion on 
laboratory-held intertidal colonies, 2:49800 (BNWL-SA-5825) 
FUEL OILS/COMBUSTION 
Who is going to burn the coal, 2:47344 
FUEL OILS, PROGRAM 
Home heating oil. ae before the Committee on Interior and 
Insular Affairs, United States Senate, Ninety-Fifth Congress, 
First Session on the proposed Federal Energy Administration's 
ruling which would grant entitlements to importers of No. 2 
fuel oil, February 10, 1977, 2:48972 
FUEL OILS/ENVIRONMENTAL 
a of volatile hydrocarbons in flowing seawater 
ions of Number 2 fuel oil, 2:49802 (BNWL-SA-5868) 
ILS/TOXICITY 
‘i of a continuous low-level No. 2 fuel di 
laboratory-held intertidal colonies, 2:49800 
FUEL PARTICLES 
See also COATED FUEL = TICLES 
FUEL PARTICLES/REMOV. 
Improvements in or relating to te for separating particulate 
solids from liquids (Patent 2 
FUEL PELLETS/FABRICATI 
Nuclear fuel cycle. Pt. 2. Feel ies manufacture, 2:48644 
Thorium oxide powder properties which are important to ThO2 
and ThO2z-UO; fuel pellet fabrication (LWBR development 
program), 2:47740 (WAPD-TM-1230) 
FUEL PELLETS/POROSITY 
Improvements in or relating to ceramic nuclear fuel pellets 
atent), 2:47742 
FUEL PINS/FAILED ELEMENT DETECTION 
Detection of fuel a fo F (Patent), = 48640 
FUEL PINS/P’ 
Post-irradiation examination whey of WSA-1 and WSA-2 fuel 
pins (interim discharge) (LMFBR), 2:48501 (WARD-OX-3045- 
a 


UO:-PuO: fuel pin capsule irradiations of the Mol 8B and C test 
groups. Evaluation of bm Bw, t-irradiation 
examination results, 2:48525 (E' -1387) 

FUEL PINS/PHYSICAL RADIATION EFFECTS 

Development and testing of stainless steel clad PuO2-UO; 

LMFBR fuel pin assemblies, 2:48500 (WARD-OX-3045-19) 
FUEL REPR ROCESSING PLANTS 

See also IDAHO CHEMICAL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/EVAPORATORS 

Concentration of nitric fission product solutions containing 

fluoride ions, 2:47750 
FUEL REPROCESSING PLANTS/INVENTORIES 
— > depth. Concept of nuclear safety in reprocessing plants, 
4781 
FUEL REPROCESSING PLANTS/LIQUID WASTES 

Concentration and storage of high level liquid waste at Allied- 

General Nuclear Services, 2:47772 
FUEL REPROCESSING PLANTS/MEASURING 
INSTRUMENTS 


Technical Division quarterly October 1- 
December 31, 1976, 2: "47766 (ICP-1 iD 


FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Method for separating condensive gases from gases containing 
radioactive rare (Patent), 2:47771 
FUEL REPROCESSING PLANTS/RADIATION HAZARDS 
Risk analysis for the Savannah River Plant fuel separations 
facilities, 2:47746 (DP-MS-77-2) 
FUEL REPROCESSING PLANTS/RADIATION PROTECTION 
= in depth. Concept of nuclear safety in reprocessing plants, 
2:47810 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
MANAGEMENT 


on 
INWL-SA-5825) 


be up the nuclear fuel cycle, 2:47752 
FUEL Ri 


ESSING PLA 
Concentration and storage of hi 
General Nuclear Services, 2:4 
Critical evaluation of the limit of transuranic contamination of low 
level waste, 2:47798 


/RADIOACTIVE WASTES 
i liquid waste at Allied- 





FUEL RODS/DESIGN 


ee storage, and disposition of solid low level wastes, 


eS. anal of a wiped-film evaporator with simulated high level 
waste slurries, 2:47751 
FUEL RODS/DESIGN 
Fuel rod (Patent), 2:48630 
FUEL RODS/FABRICATION 
Nuclear fuel element, 2:48629 
FUEL RODS/PERFORMANCE TESTING 
Irradiation test HT-31: high-temperature irradiation behavior of 
LASL-made extruded fuel rods and LASL-made coated 
particles, 2:48626 (LA-6785-MS) 
FUEL RODS/SPACERS 
Method for wrapping a wire round a nuclear fuel rod (Patent), 
2:48632 
FUEL-CLADDING INTERACTIONS 
Post-irradiation examination results of WSA-1 and WSA-2 fuel 
pins (interim discharge) (LMFBR), 2:48501 (WARD-OX-3045- 
25) 
FUEL-CLADDING INTERACTIONS/MEETINGS 
Technical committee meeting on fuel and cladding interaction. 
Summary report, 2:48493 (IWGFR-16) 
FUEL-COOLANT INTERACTIONS 
Fuel-coolant interactions: pre! experiments on the effect of 
gases dissolved in the eoolant” (LMFBR), 2:48704 (AERE-M- 
2861) 
FUEL-COOLANT INTERACTIONS/RESEARCH PROGRAMS 
Zirconium metal-water oxidation kinetics program sponsored by 
the NRC Division of Reactor Safety Research. Quarterly 
progress report, January-March 1977 (BWR; PWR), 2:48729 
(ORNL/NUREG/TM-110) 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/COST 
Questions and answers on cutting fuel costs (Book; 58 questions), 
2:48881 
FUELS/GLOBAL ASPECTS 
Energy problem and the Earth's fuel situation, 2:48938 
FUELS/REGULATIONS 
FEA warns 19 firms: don’t burn oil, gas, 2:48965 
FUGEN ATR 
See JATR REACTOR 
FUKUSHIMA-3 REACTOR/STEAM TURBINES 
Separate steam seal system for turbines for nuclear power 
generation, 2:48400 


See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURANS/BIOLOGICAL EFFECTS 
Mammalian cell mutagenesis: comparison of the sensitivity in 
assay systems of mutations induced by radiations and chemicals 
(X and uv radiation), 2:49996 
FURANS/ELECTRON SPIN RESONANCE 
Electron spin resonance and optical electron spin resonance 
studies of alkali metals-tetrahydrofuran solutions in the presence 
of dicyclohexy! 18-crown-6, 2:49296 
FURNACES 
See also ELECTRIC FURNACES 
FURNACES/DESIGN 
Method and apparatus for automatic furnace (Patent; fireplace 
with heat exchanger and controls), 2:49089 
Multi-fuel forced air furnace (Patent), 2:49091 
FURNACES/FUEL INJECTION SYSTEMS 
Liquid fuel vaporizer device for baking furnace (Patent), 2:49402 
FURNACES/OPERATION 
Multi-fuel forced air furnace (Patent), 2:49091 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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GADOLINIUM ALLOYS 
See also GADOLINIUM BASE ALLOYS 
GADOLINIUM ALLOYS/ELECTRIC CONDUCTIVITY 
From superconductivity to ferromagnetism in amorphous Gd-La- 
Au = ((La/sub 100-x/Gd/sub x/)soAuzo, x = 0 to 100, 1.7 
to 300°K), 2:49174 (CALT-822-86) 
GADOLINIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
From superconductivity to ferromagnetism in amorphous Gd-La- 
Au non ((La/sub 100-x/Gd/sub x/)soAuzo, x = 0 to 100, 1.7 
to 300°K), 2:49174 (CALT-822-86) 
GADOLINIUM ALLOYS/MAGNETORESISTANCE 
Ma ~ field dependence of resistivity minima in amorphous La- 
d-Au alloys with high Gd content ((La/sub 100-x/Gd/sub x/ 
JsoAuzo, x = 8 to 40), 2:49177 (CALT-822-93) 
GADOLINIUM BASE ALLOYS/ELECTRIC CONDUCTIVITY 
From superconductivity to ferromagnetism in amorphous Gd-La- 
Au alloys ((La/sub 100-x/Gd/sub x/)soAuzo, x = 0 to 100, 1.7 
to 300°K), 2:49174 (CALT-822-86) 
GADOLINIUM BASE ALLOYS/MAGNETIC 
SUSCEPTIBILITY 
From superconductivity to ferromagnetism in amorphous Gd-La- 
Au alloys ((La/sub 100-x/Gd/sub x/)soAuzo, x = 0 to 100, 1.7 
to 300°K), 2:49174 (CALT-822-86) 
GADOLINIUM CHLORIDES/THERMAL EXPANSION 
Densities and thermal expansion of some aqueous rare earth 
chloride solutions between 5° and 80°C. II. SmCls, GdCls, 
DyCls, ErCls, and YbCls, 2:49277 
ADOLINIUM IONS/ELECTRON SPIN RESONANCE 
— paramagnetic resonance of rare earth ions in zeolites, 
2:49239 
GAGES (STRAIN) 
See STRAIN GAGES 
GALL STONES 
See BILIARY TRACT 
GALLBLADDER 
See BILIARY Y TRACT 
Se DOPING 
— of producing homogeneously doped p-conductive 
mductor materials (Patent; uses on reactions), 2:49226 
GALLIUM 61/BIOLOGICAL LOCALIZA 
Localization of ®"Ga citrate in salivary ands aneatens radiation 
therapy, 2:50012 
GALLIUM 67/SCINTISCANNING 
ing for tumor diagnosis, 2:49956 
GALLIUM ARSENIDES/CHEMICAL ANALYSIS 
Effect of ppm on impurity analysis by charged particle 
induced x ra mpurities in GaAs), 2:49251 
GALLIUM AR ENIL ES/CRYSTAL DOPING 
Method of ——. homogeneously doped p-conductive 
semico; A ere materials (Patent; uses (y,N) reactions), 2:49226 
GALLIUM PHOSPHIDES/CRYSTAL DOPING 
— of producing homogeneously doped p-conductive 
ote materials (Patent; uses (y,N) reactions), 2:49226 
GAMMA C 


See alse POSIT Re POSITRON CAMERAS 
GAMMA CAMERAS/APERTURES 
Le - ga apertures for tomography in nuclear medicine, 

GAMMA CAMERAS/IMAGE PROCESSING 
Use of computers in nuclear medicine, 2:49602 
GAMMA CAMERAS/PROPORTIONAL COUNTERS 
Electronic discrimination of the effective thickness of proportional 
counters, 2:49546 
GAMMA CAMERAS/SIMULATORS 
Radio; hic camera simulator Ap 2:49565 
G DETECTION/CRYSTAL COUNTERS 
Research of beta/gamma ratio for diamond nuclear radiation 
detectors, 2:49538 
GAMMA DETECTION/GEIGER-MUELLER COUNTERS 
Versatile By survey meter with numerical display, 2:49558 
GAMMA DETECTION/HGI2 SEMICONDUCTOR 
DETECTORS 


Effects of dislocations and crystal defects on the energy resolution 
and nse uniformity of mercuric iodide detectors, 2:49522 
GAMMA DETECTION/HIGH-PURITY GE DETECTO! 
Intrinsic efficiency of germanium: a basic for calculating expected 
a efficiency omen and experimental study), 
Position-sensitive semiconductor +a aage a for rays, 2:49542 
GAMMA DETECTION/LI-DRIFTED G DETECTORS 
Intrinsic efficiency of germanium: a basic “ calculating expected 
enor efficiency Sireoretical and experimental study), 
GAMMA DOSIMETRY/CRYSTAL COUNTERS 
Diamond dosimeter for x-ray and -radiation, 2:49575 
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GAMMA DOSIMETRY/LI-DRIFTED GE DETECTORS 
Spectrum-to-exposure rate conversion function of a Ge(Li) in-situ 
environmental -ray spectrometer, 2:49588 
GAMMA DOSIMETRY/P iC SCINTILLATION 
DETECTORS 


Scintillation counter method for determining dose rates in mixed 
beta- and gamma-ray fields, 2:49556 
GAMMA DOSIMETRY/SILICON DIODES 
Gamma dosimetry by the microplasma phenomenon, 2:49574 
GAMMA DOSIMETRY/THERMOLUMINESCENT 
DOSEMETERS 


Field reader for a combined neutron/ thermoluminescent 
dosimeter. Technical note, 2:49566 (AD-A-037591) 
GAMMA LOGGING/CALIBRATION 
Observations on the accuracy of gamma spectrometry in uranium 
a yg Faw 47715 


(See vo tua spe re radioiso 
GAMMA SOURCES, TATION MONITORING 
WOLGA 1, a FORTRAN IV Pr ‘ogram for calculation of the y- 
dose rate from radioactive effluent air released by one or several 
continuously emitting sources, 2:49746 (ORNL-tr-4258) 
GAMMA SPECTRA/DATA ANALYSIS 
Peak search and analysis of gamma-ray spectra with very low 
statistics, 2:49579 
GAMMA SPECTRA/RESOLUTION 
Interpretation and application of high-sensitivity airborne gamma- 
ray spectrometer data, 2:47703 
GAMMA SPECTROMETERS 
Wide range Ge -ray spectrometer for on-line measurements 
of reactor cooling water activity, 2:48620 
GAMMA SPECTROMETERS/CALIBRATION STANDARDS 
Source of ionizing radiation ee po ae source of ionizing radiation 
for calibration of multichannel ae ee. 2:47830 
GAMMA SPECTROMETERS/COINCIDENCE METHODS 
Megachannel y-y coincidence system using a PDP-8/E computer 
and moving-head disks, 2:49586 
GAMMA SPECTROMETERS/DATA ANALYSIS 
Spectrum-to-exposure rate conversion function of a Ge(Li) in-situ 
environmental -ray spectrometer, 2:49588 
GAMMA SPECTROMETERS/DESIGN 
New instruments for uranium prospecting, 2:47712 
Second-generation 1024-channel portable gamma-ray 
onliae ae (Nal scintillation detector), 2:49587 
MA SPECTROMETERS/HIGH-PURITY GE DETECTORS 
Pulse height dependence on source position in a closed-end 
coaxial hyper- an ermanium -ray detector, 2:49578 
GAMMA SPE: METERS/SENSITIVITY 
Airborne gamma- om spectrometry, 1976. Report of working 
group 2, 2:47679 
GAMMA SPECTROMETERS/SOLID SCINTILLATION 
DETECTORS 


Performance of large, modularized Nal(T1) detectors, 2:49581 
GAMMA TRANS ION SCANNING 
See PHOTON TRANSMISSION SCANNING 
GAS APPLIANCES 
See also AIR CONDITIONERS 
; ea TORS 


STO 
GAS APPLIANCES/EFFICIENCY 
ae of domestic usage of gas and its effect on consumption 
of gas in Holland, 2:47619 
GAS APPLIANCES/FUEL CONSUMPTION 
Reports relating to intermittent ignition devices for selected 
om gas appliances, February-March, 1976, 2:49085 (NP- 
GAS APPLIANCES/SERVICE LIFE 
Accelerated life testing, 2:47618 
GAS CENTRIFUGES C MOTORS 
Behavior of three-phase hysteresis motors for the drive of gas 
ultra-centrifuges, 2:47731 
GAS COMP’ IRS/NOISE POLLUTION 
Emissions at compressor stations (noises, heat, and ground 
vibrations), 2:47591 
GAS COMPRESSORS/THERMAL POLLUTION 
Emissions at compressor stations (noises, heat, and ground 
vibrations), 2:47591 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/PRESSURE VESSELS 
Materials and their application in the nuclear industry, 2:49166 


GAS TURBINES/TURBINE BLADES 


Prestressed concrete pressure vessels in the United Kingdom, 
2:48445 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
GAS LASERS/BIBLIOGRAPHIES 
a on sources of information on phenomena of interest 
in gas laser research and development. Technical report, 
2:49354 (AD-A-037680) 
GAS LASERS/ELECTRON DENSITY 
Electron beam controlled gas lasers. Interim report, 15 January 
1976-15 January 1977, 2:49369 (PB-265 959) 
GAS LASERS/EXCITATION 
Waveguide HF laser. Semiannual report, 6 Dec 1975-7 Jun 1976, 
2:49344 (AD-A-034092) 
GAS LASERS/FEASIBILITY STUDIES 
Excimer lasers. Final technical report, 1 October 1974-15 August 
1976, 2:49351 (AD-A-035340) 
GAS LASERS/FREQUENCY CONVERTERS 
10.6 micron parametric frequency converter. Final technical 
report, 1 Sep 1974-30 Oct 1976, 2:49347 (AD-A-035040) 
GAS LASERS/LASER MIRRORS 
Laser output coupler (Patent), 2: mala 
GAS LASERS/OPTICAL PUMPIN 
Laser characteristics of opti cally pumped gas phase molecular 
bromine, 2:49363 (AD-A-038464) 
GAS LASERS/RESEARCH PROGRAMS 
DARPA-NRL laser program: semiannual technical report to 
Defense Advanced Research Projects Agency, 1 January 1976- 
30 June 1976. Interim report, 2:49350 (AD-A-035336) 
GAS LASERS/REVIEWS 
High power lasers for fusion research, 2:49372 
GAS OILS/DESULFURIZATION 
Catalysts for hydrocracking, 2:47468 
ee antifoulants in hydrodesulfurization (Patent), 
47474 
GAS OILS/HYDROCRACKING 
Catalysts for hydrocracking, 2:47468 
AS SCINTILLATION DETECTORS/DESIGN 
Recent developments in parallel-gridl, gas-scintillation — 
iz rtional counters (For use in x-ray astronomy), 2:49545 
GAS SCINTILLATION DETECTORS/OPERATION 
Recent progress in the development of a gas scintillation 
rtional counter for x-ray astronomy, 2:49564 
Gag SCINT NTILLATION DETECTORS/PERFORMANCE 
Scintillating ima ging proportional counter as x-ray to light image 
converter, 2:4 
Secondary scintillation output of a in a uniform field gas 
proportional scintillation counter, 2:49536 
GAS INES/CONTROL EQUIPMENT 
Gas turbine power plant control apparatus including a 
temperature reset startin, sedi system and an ignition 
pressure control system (Patent), 2:48307 
GAS TURBINES/COOLING 
Cooling system for turbines (Patent), 2:49128 
GAS TURBINES/DESIGN 
Automotive gas turbine power plant (Patent), 2:49130 
Nuclear gas turbine development, 2: 7 
GAS TURBINES/EFFI CY 
a roved production cycles using partial gaa of natural gas, 
guid hydrocarbons, and other ied, 2:476 
GAS BINES/ELECTRIC CONTRO) LLERS 
Fuel control system for a = —- (Patent), 2:49129 
GAS TURBINES/EXHAU 
Emissions measurement manual ae natural gas pipeline 
compressor engines, 2:47571 (NP-21987) 
GAS TURBINES/FLUE GAS 
Status of gas turbine power plants with regard to nitric oxide 
emission of power systems using fossil fuels, 2:48345 
GAS TURBI /GASEOUS W. 
— of smoke and corrosion suppressant additives on particulate 
us emissions from a utility gas turbine. Final report, 
oy “8 1 (EPRI-FP-398) 
GAS TURBINES/MATERIALS 
Fireside corrosion task I, turbine materials for coal derived fuels, 
2:47334 (CONF-7609 102-) 
GAS TURBINES/PERFORMANCE 
bane the steam turbine plant for a geothermal electric station, 
2:48209 
GAS TURBINES/RESEARCH PROGRAMS 
ag peed ee conversion systems (Activities at ORNL 
or 9 months ~ be Sept. = 1976), 2: 2:49062 (ORNL-5250) 


GAS TURBINES, 


Erosion study in anne - by coal and ash 
— Phase 1. Interim report, August-December 1976, 
48320 (FE-2465-2) 





GASEOUS DIFFUSION PLANTS/OPERATION 


GASEOUS DIFFUSION PLANTS/OPERATION 
a with U.S. gaseous diffusion plants, 2:47729 


GASEOUS DIFFUSION PLANTS/PROCESS CONTROL 
Method for direct measurement of UF¢ in the gaseous diffusion 
it for uranium enrichment, 2:47730 
G. US WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/CORROSIVE EFFECTS 
Effect of smoke and corrosion suppressant additives “sr anne 
peop ye ity gas turbine. Final report, 
2:48341 (EPRI-FP-398) 
Method f aeneniien the aon the exha 
for tritium activity in the exhaust gases 
from nuclear power stations, 2:48680 
GASEOUS WA /TOXIC MATERIALS 
Environmental technology applications: fact file on toxic 
contaminants in industrial waste process streams, 2:50081 
(UCID-17464) 
GASEOUS WASTES/WASHING 
wa gaseous wastes with organic cleaning liquids and water, 


GASOLINE/PYROLYSIS 
Wer | of a complex utilization of raw materials for 
G. PODS 
See MOLLUSCS 
ASTROINTESTINAL TRACT 
See also INTESTINES 


STOMACH 
GASTROINTESTINAL TRACT/PATHOLOGICAL CHANGES 
Selected case histories and logical examples of human 
poisoning. I. State-of-the-art review. II. An 
literature collection, 1947-1976, 2:50080 (ORNL/TIRC77/ 1) 
GAUSS QUADRATURES 
See QUADRATURES 
onan ign and development fi the GCFR 2:48514 
eve! t for 2 
REACTOR/STEAM GENERATORS 


“a of steam generator designs for Sepa to the 300- 
MWe) led fast breeder reactor, 2: (GA-A-14123) 
GCFR TYPE REACTORS/AFTER-HEAT REMOVAL 
Reactor deve! it program progress report, October 1976, 
Reactor d lopment prog 
leve it program progress report, January 1977, 
a 2: her RDP-57) 
eactor lo it program progress report, February 1977, 
a 2 48711 (ANL-RDP) 
eactor o} it program progress rt, March 1977, 
2:48712 (ANL- RDP-59) aia 
Lae nt een ELEMENTS 
Reactor ment program progress report, November 1976, 
2:48709 ( RDP-55) 
GCFR TYPE REACTORS/MELTDOWN 
Reactor See gee a progress report, September 1976, 


2:48707 (. 
Reactor deve t tee rogress rt, February 1977, 
2:48711 (ANL-RDP-58) . a 
dev it program pro report, March 1977, 
2:48712 (ANL-RDP-59) atteate 
TYPE REACTORS/PRESSURE 
Multicavity PCPVs for HTR and GCFR systems, 2: 
GCFR TYPE REACTORS/REACTOR CORE DISRUPTION 


Reactor See eee program progress report, October 1976, 
2:48708 (ANL-RDP-54 . 


GCFR dee REACTORS/REACTOR SAFETY 
Reactor deve! it program progress rt, November 1976, 
2:48709 (A RDP-55) = o 
GER- COUNTERS/DESIGN 
Liquid effluent beta monitor, 2:49557 _ 
Production measure for Geiger M 
tube. Final report May 74-Sep 76, 2:47905 (AD-A-038271) 
en —— ae meter with numerical display, 2:49558 


e* LI-DRIFTED GE DETECTORS 


NECKAR REACTOR 
See NECKAR REACTOR 
GENE RECOMBINATION/BIOLOGICAL MODELS 
Mechanism to activate branch migration between homologous 
DNA molecules in recombination (synapis/ ynapis/unwinding 
vo protein-nucleic acid symmetry/gene conversion), 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
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GENES 
Cloned a Bochericthia Ln 1S mts of Euglena 
coli), 
GENETIC MAPPING. 
Genetic variation of an intestinal leucine ——- tidas 
1) in the mouse and its location on chromosome 9, 2:49926 
GENETIC VARIABILITY/DATA ANALYSIS 
Genetic variation of an intestinal leucine aa tidas (Lap- 
cul in the mouse and its location on chromosome 7 el 
Mutation rates and mutational loads in man. Annual prose 
ale of scientific activity, 2:49925 pe nae I 
Y REACTOR/CONTAINMENT B 
Pa of CANDU containments, DaeTT 48778 
SURVEYS/DATA ANALYSIS : 
Computerized data treatment a (For National Uranium 
Resource Evaluation Project), 2:47667 (DP-MS-77-9) 


EOCHEMISTRY 
Environmental geochemistry of agricultural soils in Missouri and 
its association with swine birth defects, 2:50066 


hemical maps for the east end of the Niagara 


See also NATURAL GAS DEPOSITS 
OIL SAND DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/RADIONUCLIDE MIGRATION 
Diffusion of radionuclide chains through an adsorbing medium, 
2:47783 (BNWL-SA-5787) 
GEOLOGIC STRATA/GROUND MOTION 
Use of finite element techniques to analyze effects of inclined rock 
strata on site nee 2: naeres (SAN/ 1011-109) 
GEOLOGIC STRATA/MATHEMATICAL MODELS 
Algorithm 1 es trend surfaces for oil and gas-saturated 


strata, 2: 
GEOLOGIC STRUCTURES/EVALUATION 
wee Sa order of priority of structures available 
i ing, 2:47409 
EOP ICAL SURVEY: 
See also INFRARED SURVEYS 
SEISMIC SURVEYS 
GEOPHYSICAL SURVEYS/DATA PROCESSING 
= 4 of the situation and some problems 


cnvadevued data processing, 2:47417 
OEOPHYSICAL otalacmentiine (Book), 2:47374 
juction to ysi ting , 2:4 
GEOTHERMAL ENERGY /BUDCETS 


Hawaii een project. Quarterly progress report No. 1, 1 
Jun-31 Aug 1973, 2: dey nna 

GEOTHERMAL soon Y/ENERGY PO a " 

term outlook for roblems in , 2:4817 

GEOTHERMAL ENE GY/ENVIRO ‘AL IMPACTS 
Environmental (Activities for 9 months ending 


— 30, ty" pres — CORML S2 50) 
G GY/INFORMATION SYSTEMS 
.- ofa aoa —— file system to chemical 


2:48266 (LBL-5915) 
GEOTHERMAL ote nas my oe ‘CH epee ow 
gy programs at op! niversity 
laboratory. Quarterly report Oct-Dec 76, 2:4 7 ADA 


038096) 
GEOTHERMAL ENERGY REVIEWS 
Geothermal energy Sachem O98 “97, 2:48171 
Geothermal , 2:49020 
GEOTHERMAL RGY/USES 
Survey — study of information/educational discussions with 
private industries and public institutions on the direct-heat 
utilization of energy, 2:48254 (LBL-5988) 
GEOTHERMAL GY CO! ION/BINARY-FLUID 
SYSTEMS 


Study and testing of direct contact heat ane Stasn 
brines. Final rt, June 1975-July 1976, 2 nates 0-4893-1 
eae RGY CONVERSION, 
2:49019 (ORNL-5250) 
ERSION /SCALING 


RATION/ELECTROMAGNETIC 


Feasibility of a MHD generator as a transmitter 
electromagnetic 


> sounding of the earth, 2: 48187 “(RLO-2426-T1- 


FIELDS 
See also BROADLANDS GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
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EAST MESA GEOTHERMAL FIELD 
LARDERELLO GEOTHERMAL FIELD 
MATSUKAWA GEOTHERMAL FIELD 
ONIKOBE GEOTHERMAL FIELD 
OTAKE GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
TIWI GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/COMPARATIVE EVALUATIONS 
Comparison of hydrothermal reservoirs of the western United 
States. Topi aaeee 3, 2:48248 (EPRI-ER-364(12-76)) 
DS/ELECTRICAL SURVEYS 


Use of electrical methods for the delineation of geothermal 
reservoirs. Final hors 2: — (PB-261507) 
GEOTHERMAL FIE: INETOTELLURIC SURVEYS 
Audio-magnetotelluric ow aie map Breitenbush Known 
la Resource Area, Oregon, 2:48188 (USGS-OFR-76- 
Station location ma calle mnaneioniads and telluric data 
for Wendel-Am Amenoe Ki Known Geothermal Resource Area, 
California, 2:48189 (USGS-OFR-76-700G 
GEOTHERMAL FIELDS/TELLURIC SURVEYS 
Audio-magnetotelluric station location map Breitenbush Known 
man Resource Area, Oregon, 2:48188 (USGS-OFR-76- 


GEOTHERMAL a te REACTION KINETICS 
Computational methods for es' we from 
ada brines, 2:48242 (COO-2 

FLUIDS/CORROSIVE 
—- materials of construction for geothermal — 
aes + al No. 11, October-December 1976, 2:48228 
(B 


Geoscale computer model for geothermal plant scaling and 
corrosion analyses, 2:48241 (COO-2607-4) 
Materials research and evaluation for geothermal corrosion 


environments. ep ods rt, December 15, 1975-December 
15, 1976, 2:48229 ( 
EOTHERMAL 


~4) 
FLUIDS/FLUIDIZED BED 
Development of liquid-fluidized bed heat exchangers for 
controlling the ition of scale in geothermal applications, 
2:48238 ( 2607-4) 
EOTHERMAL FLUIDS/GEOCHEMISTRY 
Use of geochemical-equilibrium computer calculations to estimate 
recipitation from geothermal brines, 2:48255 — 
G RMAL FLUIDS/MATHEMATICAL MODELS 
eer methods for etnatingprcipiation from 


afi ano 2: ay aes 


“Sa on ot ae ~—" in caetiemens energy 
development, 2: le managers 

Development of liquid-fluidized bed heat exchangers for 
contro! the aa) of scale in geothermal applications, 


2:48238 oie 
pee A of = silica deposition in a bench-scale 
liquid fluidized bed heat exchanger, 2:48239 (COO-2607-4) 
Primary variables which cause some common scales in saline 
aan systems, 2:48245 (COO-2607-4) 
geeny itation and scaling in dynamic geothermal systems, 
348237 (COO-2607-4) 
GEOTHERMAL FLUIDS/SIMULATION 
Scale formation etn meg in heat exchange systems for 
simulated geo rines, 2:48240 (COO-2607-4) 
GEOTHERMAL FLUIDS/TEMPERATURE EFFECTS 
Alternate materials of construction for geothermal applications. 
Bn + al No. 11, October-December 1976, 48228 


5062 
GEOTHERMAL FLUIDS/THERMODYNAMIC PROPERTIES 
Wellflow for geothermal wells: description of a computer 
nh including effects of brine composition, 2:48250 (UCID- 


GEOTHERMAL cnet lary 
line experience at the Raft River Geothermal 


Project, 2 "4822 -1114) 
GEOTHERMAL pean petra EXCHANGERS 
Technical Division 


geri rt, October 1- 
December 31, 1976, 2477 (ICP-1 iD. 
POWER LANTS/BINARY-FLUID SYSTEMS 


GEOTHERMAL 
Sa the steam yo plant for a geothermal electric station, 


ba fluid and cycle selection criteria for binary geothermal 
pF ew! with resource temperatures in the range of 220°F 
2:48206 (TREE-1 108) 

GEOTHERMAL POWER PLANTS/CAPACITY 

California Energy Commission biennial report. Power plant siting 
: Facility Siting Division (Location and installed capacity 
all California power plants; 1975), 2:48348 (NP-22024) 
GEOTHERMAL PLANTS/CORROSION 

Geoscale computer model for geothermal - scaling and 

corrosion analyses, 2:48241 (COO-2607 


GEOTHERMAL WELLS/PUMPS 


GEOTHERMAL POWER PLANTS/DESIGN 
Ex moray plans, and a mixed flow expander, 2:48203 (COO- 
GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Chemical forms of mercury and arsenic emitted by a geothermal 
wer plant, 2:49829 
GEOTHE L POWER PLANTS/HELICAL ROTARY 
SCREW ANDER 


Ex ora plans, and a mixed flow expander, 2:48203 (COO- 
4 
GEOTHERMAL POWER PLANTS/LIQUID WASTES 
Chemical forms of mercury and arsenic emitted by a geothermal 
adtun lant, 2:49829 
GEOTHE L POWER PLANTS/OPERATION 
Ex a plans, and a mixed flow expander, 2:48203 (COO- 
GEOTHERMAL POWER PLANTS/POWER GENERATION 
Larderello geothermal field (Tuscany), 2:48202 
GEOTHERMAL POWER PLANTS/REVIEWS 
California electricity _—* methods asessment project. Final 
rt, 2:48992 (NP-21975) 
GEOTHERMAL POWER ee 
Geoscale computer model for —rt lant scaling and 
corrosion analyses, 2:48241 B00 .2607 ) 
Problems of silica scaling at Cerro Prieto Geothermal Power 
Station, 2:48233 ( 2607-4) 
GEOTHERMAL POWER PLANTS/SITE SELECTION 
California Energy Commission biennial report. Power plant siting 
pe po Facility Siting Division tion ioe end installed capacity 
all Californi rua power pla yo es 1975), 2:48348 (NP-22024 


GEOTHERMAL /STEAM COND!) 
New condensing system ine rac tee on steam turbine, 2:48211 
GEOTHERMAL POWER PLANTS/STEAM TURBINES 
110-MW geothermal steam turbine for the Geysers Power Plant, 
Pacific Gas and Electric Co., U.S.A., 2:48210 
GEOTHERMAL POWER PLANTS/TURBINES 
Design and evaluation of a two-phase turbine for low quality 
steam-water mixtures, 2:  2:48208 (UCL. -52281) 
GEOTHERMAL RESOURCES/ POLICIES 
— _ and future of new energy technology development, 
GEOTHERMAL RESOURCES/RESEARCH PROGRAMS 
— _ : _ and future of new energy technology development, 
GEOTHERMAL RESOURCES/REVIEWS 
Utilization of geothermal energy, 2:48170 
Utilization of geothermal energy, 2:48170 
GEOTHERMAL RESOURC SES 


/U! 
Utilization of geothermal energy, 2:48170 
GEOTHERMAL SPACE HEATING 


Geothermal low energy, 2:48177 
GEOTHERMAL SY: 


See also HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/FUNCTIONAL MODELS 


Kinetics of silica scaling, 2:48232 (COO-2607-4) 
GEOTHERMAL - WELLS/ /CEMENTS fd 
Cementing of geothermal wells report No. 3, October- 
December 1576, 2:48227 "BNL soe) 
GEOTHERMAL WELLS/COO 
Application of thermal depletion a eye 
with fracture and pore permet 2:4825 tUCRL 73108)" 
GEOTHERMAL WELLS/DRILLIN UIPMENT 
= — drilling aadeet in Otake geothermal field, 


GEOTHERMAL be emadtetn = an FLUIDS 
Drilling mud for hi ture conditions, 2:48218 
Geothermal well drilling { uid technology: a literature survey. 
Information circular 1976, 2:48213 i 261307) 
GEOTHERMAL WELLS/DRILLING 
— depth drilling equipment are geothermal resources, 


GEOTHERMAL WELLS/FLUID FLOW 
Wellflow for geothermal wells: description of a meer 
i including effects of brine composition, 2:48250 (UCID- 


GEOTHERMAL eae TESTING 
Cementing of Src nner wells. ny report No. 3, October- 
December 1976, 2:48227 (BNL-: 
oF ul ar eee well dil illi he Onikubi d 2:48222 
esults 0} well dri in t ikubi district, 2: 
GEOTHERMAL WELLS/PRESSURE MEASUREMENT 
— = interference tests from two geothermal reservoirs, 
481 
GEOTHERMAL WELLS/PUMPS 
Geothermal hot water pump. Technical report, Sep 1974-Apr 
1976, 2:48225 (PB-261741 





GEOTHERMAL WELLS/SCALING 


GEOTHERMAL WELLS/SCALING 
Problems of silica ing at Cerro Prieto Geothermal Power 
Station, 2:48233 (| 2607-4) 
Scaling in both high- and low-salinity brines, 2:48235 (COO-2607- 


GEOTHERMAL WELLS/WELL COMPLETION 
Raft River Geothermal eer ae Hole No. 2, RRGE-2. 


Completion , 2:48197 yak pga + * 


or drilling in in the denen nn wells, 2:48224 
— of a water jet drill for development of geothermal 
urces. Progress report, October 1, 1976- ber 1, 1976, 
48; 48212 ( (COO -2677- 5) 
Drilling of a high oe rock bed in the Deiyu district of 
Akita prefecture, 2:48215 
ae well drilling fluid technology--a literature survey, 
aw drilling technology in Otake geothermal field, 
Raft River Geothermal Exploratory Hole No. 2, RRGE-2. 
Completion report, 2:48197 (IDO-10066) 
Results of drilling in the Shizukuishi district, 2:48216 
GEOTHERMAL WELLS/WELL LOGGING 
Physical exploitation of geothermal wells overseas, 2:48199 
G DEMOCRATIC REPUBLIC/COAL INDUSTRY 
Coke og hy in German Democratic Republic, 2:47065 
IERMAN FEDERAL REPUBLIC/ATOMIC ENERGY LAWS 
Atomgesetz und internationale Uebereinkommen. Textausgabe der 
Neufassung des Gesetzes ueber die friedliche Verwendung der 
Kernenergie und den Schutz geren en ihre Gefahren (Atemapeete) 
vom 6. November 1976 (BGBI. I S. 3053) sowie der 
Internationalen Haftungsuebereinkommen auf dem Gebiet der 
Kernenergie, 2:48542 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
District-heating load distribution in the hot-water and steam 
interconnected system of the HEW, 2:49077 
Heat transmission losses in water networks evaluation of the 
AGFW district-heating statistics 1968 to 1974, 2:49078 
GERMAN FEDERAL REPUBLIC/ECONOMIC 
DEVELOPMENT 
State development program for Bavaria (draft report 1974). Part 
B. Technical 4 2:48864 (ERDA-tr-268) 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Energy models as a decision aid for the energy policy of the FRG 
ustrated by current problems, 2:48961 
State developmen poly for Bavaria (draft report 1974). Part 
B. Technical 2:48864 (ERDA-tr-268) 
GERMAN FEDERAL REPUBLIC/INTERNATIONAL 
AGREEMENTS 
Atomgesetz und internationale Uebereinkommen. Textausgabe der 
Neufassung des Gesetzes ueber die friedliche Verwendung der 
Kernenergie und den Schutz geeen ihre Gefahren (Atomgesetz) 
vom 6. November 1976 (BGBI. I S. 3053) sowie der 
Internationalen Haftungsuebereinkommen auf dem Gebiet der 
ere p> , 2:48542 
oe DERAL REPUBLIC/LIQUEFIED PETROLEUM 
Technical aspects of the large-scale application of butane and 
butane ‘air mixtures, 2:47555 
GERMAN FEDERAL REPUBLIC/LNG PLANTS 
Economic and technical aspects of the planning of a liquefied 
— gas plant by a German gas transmission company, 
Economic and technical aspects of planning a liquid natural gas 
lant by a German gas transmission company, 2:47554 
G N FEDERAL REPUBLIC/NA’ 
DISTRIBUTION SYSTEMS 
Compressor stations and unit operations in the natural 
transmission systems operated by Ruhrgas, 2:47593 
Status and development of natural - pipelines in the Federal 
pe ublic of Germany. Aspects of switchover to hydrogen, 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
oer action in marketing in the Federal Republic of Germany, 


GERMAN FEDERAL REPUBLIC/NUCLEAR MATERIALS 
MANAGEMENT 


Project ‘nuclear safeguards’, 2:47817 
G AN FEDERAL REPUBLIC/NUCLEAR POWER 
Coal penny has to be raised. CDU politician criticizes Bonn’s 
research policies, 2:48553 
IFO: no alternative to — energy, 2:48554 
Nuclear power or coal, 2:48555 
ee ag nuclear hen New import agreements are 
on rtant role of the countries, 2:48552 
be N FED) RAL REPUBLIC. CLEAR POWER 


Legale eae for approval of nuclear power plants in 
Republic of Germany, 2:48544 
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GERMAN FEDERAL REPUBLIC/PETROLEUM INDUSTRY 
Petroleum industry: problems and solutions, 2:47493 
"Method of pro = DOPIN nek ‘ 
Method of producing homogeneously p-conductive 
uctor materials a oe ‘y,N) reactions), 2:49226 
GERMANIUM/X-RAY DIFFRA 
Use of the Bormann effect to oon ceimlansiie x-rays, 
2:50267 (UCRL-52286) 
(DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
110-MW geothermal steam turbine for the Geysers Power Plant, 
ific Gas and Electric Co., U.S.A., 2:48210 


GIANT CELLS 
See TUMOR CELLS 
GKN REACTOR (NECKAR) 
See NECKAR REACTOR 
GLASS/CHEMICAL BONDS 
Fundamentals of wetting and bonding between ceramics and 
metals, 2:49214 (LBL-6028) 
GLASS/CHEMICAL PROPERTIES 
Chemical durability of suitable for the storage of high level 
radioactive wastes. II. On the continuous leach method for the 
low temperature of boro-silicate system, 2:47802 
GLASS/F. AY 
Faraday rotator glasses, 2:49234 (COO-4028-5) 
GLIOBLASTOMAS 
See NEOPLASMS 
NERVOUS SYSTEM DISEASES 
GLOBULINS 
See also IMMUNOGLOBULINS 
GLOBULINS/BIOLOGICAL 
sees T cells in the regulation of the immune response, 


:49980 
GLYCERIN 
See GLYCEROL 
GLYCEROL/BIOLOGICAL EFFECTS 
Freezing damage of bovine erythrocytes: simulation using 
glycerol concentration changes at subzero temperatures, 
2:49919 
GLYCEROL/DIFFUSION 
Permeability of the human aed to glycerol in 1 and 2M 
solutions at 0 or 20°C, 2:499 
GLYCINE/BIOLOGICAL EFFECTS 
Rotatory behavior induced by glycine injected into the substantia 
nigra of the rat, 2:49857 
GLYCINE/CHEMICAL RADIATION EFFECTS 
13C nuclear magnetic resonance studies of radiation damage: 
radiation-induced degradation of glycine, 2:49991 
GLYCOCOLL 
See GLYCINE 
GLYCOLIC ACID/STEREOCHEMISTRY 
Stereochemistry of the a-hydroxycarboxylic acids and related 
systems, 2:49293 
GLYCOLS/CARCINOGENESIS 
Skin tumor initiating ability of benzo(a)pyrene 4,5- 7,8- and 7,8- 
diol-9,1 xides and 7,8-diol (Mice), 2:50060 
GOLD/ ED-PARTICLE TRANSPORT 
Calculations of mean free paths and stopping powers of low 
energy electrons (less than or equal to 10 eV) in solids using a 
statistical model, 2:50268 
Electron energy deposition in multilayer geometries, 2:50272 
GOLD/ ‘AL BONDS 
Fundamentals of wetting and bonding between ceramics and 
metals, 2:49214 (LBL-6028) 
GOLD/CRYSTAL STRUCTURE 
Migration of tilt boundaries and facet development in thin gold 
bicrystals, 2:49150 —_— 1) 
GOLD/IONIZATIO 
Atomic and ae interactions of high-energy photons and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974 
(Cross sections), 2:50233 (AD-A-034968) 
GOLD/PHYSICAL RADIATION 
Secondary electron pone distributions for go old as excited ate C- 
Pyar a/ (277 eV) Al-K/sub a/ (1487 eV) x-rays. F 
rr any 15 April 1976-14 November 1976, 2:49210 eR. 


GOLD/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
GOLD ALLOYS/ELECTRIC CONDUCTIVITY 
— aiibye La/eeb 10 to ferromagnetism in amorphous Gd-La- 
wet sub 100-x/Gd/sub x/)soAuzo, x = 0 to 100, 1.7 
= 300° ), 2:49174 (CALT-822-86) 
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GOLD ALLOYS/MAGNETIC SUSCEPTIBILITY 
From a ferromagnetism in amorphous Gd-La- 
Au nee ((La/sub 100-x/Gd/sub x/)soAuzo, x = 0 to 100, 1.7 
to 300°K), 2:49174 (CALT-822-86) 
Ruderman-Kittel-Kasuya-Yosida interaction in amorphous 
LasoA uso alloys with dilute Gd impurities (1.8 to 290°K), 
2:49175 (CALT-822-87) 
GOLD ALLOYS/MAGNETIZATION 
Ruderman-Kittel-Kasuya-Yosida interaction in amorphous 
LasoA uso alloys with dilute Gd impurities (1.8 to 290°K), 
2:49175 (CALT-822-87) 
GOLD ALLOYS/MAGNETORESISTANCE 
—— field dependence of resistivity minima in amorphous La- 
d-Au alloys with high Gd content ((La/sub 100-x/Gd/sub x/ 
JsoAuzo, x = 8 to 40), 2:49177 (CALT-822-93) 
GOLD ALLOYS/PHYSICAL RADIATION 
Stage II recovery behavior of a series of ion-irradiated platinum 
(gold) alloys as studied by field-ion microscopy (0.10, 0.62, and 
4.0 at. percent Au and pure Pt), 2:49204 ( -3 158-43) 
GOLD AL OYS/RUDERMAN-KITTEL COUPLING 
Ruderman-Kittel-Kasuya-Yosida interaction in amorphous 
LasoAuso alloys with dilute Gd impurities (1.8 to 290°K), 
2:49175 (CALT-822-87) 
GOLD ORES/EXPLORATION 


Janes and Mcnish townships, district of Sudbury, 2:47672 
GOLD ORES/MINERALIZATION 
Nature of the Witwatersrand gold-uranium deposits, ch. 2, 2:47695 
GOLGI APPARATUS 
See ORGANOIDS 
GRANITES/HYDRAULIC FRACTURING 
I) fracture experiments in GT-1 and GT-2, 2:48252 (LA- 
GRANITES/ORE COMPOSITION 
Labile uranium in itic rocks, 2:47708 
GRANITES/X-RAY FLUORESCENCE ANALYSIS 
Determination of forty elements in geochemical samples and coal 
fly ash by x-ray fluorescence spectrometry, 2:49258 


See LEUKOCYTES 
GRAPHITE 

See also PYROLYTIC CARBON 
GRAPHITE/CORROSION 


Solving moderator corrosion problems in AGR’s, 2:48471 
GRAPH /PERMEABILITY 
Argon permeability of graphite fuel elements for the high- 


temperature led reactor, 2:48438 (ORNL 
GRAPHITE/TARGETS 
Evolution of the LAMPF high power pion production target 
mechanisms, 2:49488 (LA-UR-77-644) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES/THERMAL POLLUTION 
Survey of fish impingement at power plants in the United States. 
Volume I. The Great Lakes, 2:50097 (ANL/ES-56(Vol.1)) 
GREAT LAKES/WATER POLLUTION 
Atmospheric input of pollutants to the upper Great Lakes, 2:49823 
GREAT LAKES POWER 
Wind energy statistics for large arrays of wind turbines. Annual 
- cP vane 1 May 1976-31 December 1976, 2:48274 (RLO/ 
GREECE/ENERGY SUPPLIES 
Euro; energy market in 1980. Volume II (Book), 2:48942 
GREECE/GEOPHYSICAL SURVEYS 
a eothermal anomalies, paioree with a model 
study in Polichnitos, Lesbos (Greece), 2:48195 
GREECE/G EXPLORATION 
Prospecting for geothermal anomalies, experiences with a model 
study in Polichnitos, Lesbos (Greece), 2:4819 
GREECE/URANIUM DEPOSITS 
Role of geochemical prospecting in phased uranium exploration. 
A case history, 2:47705 
GREENHOUSES/HEAT STORAGE 
Solar ouse design for the cold dry regions of the 
southwestern USA, 2:48163 (LA-6637-C) 
GREENHOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Description and analysis of a novel passive solar heated 
ewe complex near Seattle, Washington, 
4 


GREENHOUSES/SOLAR HEATING SYSTEMS 
100% solar heated greenhouse demonstration in one of the coldest 
cities in the United States, 2:48059 
GREENHOUSES/SOLAR SPACE HEATING 
ERDA/USDA agricultural solar thermal energy program, 


2:48097 
GREENHOUSES/SPECIFICATIONS 
Considerations for retrofitting an attached solar greenhouse, 
2:48027 (LA-6637-C) 
REENLAND/GEOLOGY 
East Greenland continental margin, 2:47384 


-5816) 


HAFNIUM/GAS CHROMATOGRAPHY 


GREENLAND/GEOPHYSICAL SURVEYS 
Sedimentary rocks dredged from the southwest Greenland 
continental margin, 2:47387 
GROUND WATER 
See also MAGMATIC WATER 
GROUND WATER/CHEMICAL COMPOSITION 

Groundwater monitoring program Hanford Site, Washi 
(Chemical and radioactive effluents), 2:49781 (B. A- 
5494(Pt.1)(Rev.)) 

Sulfide oxidation front in the Tuscaloosa aquifer at the Savannah 
River Plant, South Carolina, 2:49804 (DP-MS-76-72) 

GROUND WATER/CONTAMINATION 

Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 

Evaluating the environmental consequences of groundwater 
contamination: management summary and technical papers, 
2:49773 (BCSR-6) 

Management summary, 2:49774 (BCSR-6) 

Obtaining location/arrival-time and location/outflow-quantity 
distributions for steady flow systems, 2:49776 (BCSR-6) 

Obtaining contaminant arrival distributions for steady flow in 
heterogeneous systems, 2:49777 (BCSR-6) 

Obtaining and utilizing contaminant arrival distributions in 
transient flow systems, 2:49778 (BCSR-6) 

Overview of contaminant arrival distributions as general 
evaluation requirements, 2:49775 (BCSR-6) 

GROUND WATER/FLUID FLOW 

Numerical model for land subsidence in shallow groundwater 

systems, 2:49751 (LBL-4461) 
GROUND WATER/GEOCHEMISTRY 

Evaluation of isotope migration: land burial. Water chemistry at 
commercially operated low-level radioactive waste di 
sites. Quarterly progress report, October-December 1976, 
2:47782 (BNL- 'G-50670) 

GROUND WATER/MATHEMATICAL MODELS 

Comprehensive Information Retrieval and Model Input Sequence 
(CIRMIS), 2:50543 (BNWL-2235) 

GROUND WATER/RADIATION MONITORING 

Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 

— te bebe eerecaenne ne Seana 
roundwater monitoring program Hanford Site, i 
(Chemical and radioactive effluents), 2:49781 BNWLEAL 
5494(Pt.1)(Rev.)) 

GROUND WATER/RADIONUCLIDE MIGRATION 

Hydrologic transport of radionuclides from low-level waste burial 
grounds, 2:47784 (CONF-7705 12-7) 

GROUND WATER/SAMPLING 

Groundwater sampling in uranium reconnaissance (For National 
Uranium Resource Evaluation Project), 2:47666 (CONF- 
770314-13) 

GROUND WATER/STANDARDS 

Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 

GROUND WATER/WATER CHEMISTRY 

Well a uranium reconnaissance, southwestern Saskatchewan, 
2:4 

GROUND-WATER RESERVES 
See AQUIFERS 

“Toes f nod h for physicists (Book), 2:50535 
ements of group theory for physicists ¥- 

GUANINE/ BIOCHEMICAL REACTION KINETICS 

Reactions of 5S RNA in 770S ribosomes with kethoxal, 2:49882 

GUATEMALA/HYDROELECTRIC POWER 

Electricity masterplan for Guatemala. Part I, 2:47888 

GULF GENERAL ATOMIC FAST BREEDER REACTOR 

See GCFR REACTOR 

GULF STREAM/TEMPERATURE GRADIENTS 

An assessment of the ocean thermal energy potential of the 
Florida current, 2:47977 (PB-265 615) 


H 


HADRONIC ATOMS 
(Atoms with a hadron such as an antiproton or a sigma-minus particle 
bound in atomic orbits.) 
HADRONIC ATOMS/ENERGY LEVELS 
Measurement of x rays from antiprotonic atoms and the effects of 
the strong interaction (Level widths and shifts, optical model 


tential, s-wave scattering length), 2:50215 
HAFNIUM/GAS CHROMA’ RAPHY 
Gas —— separation and analysis of zirconium and 
hafnium, 2:492 


| 





HAFNIUM ALLOYS/MICROSTRUCTURE 


HAFNIUM ALLOYS/MICROSTRUCTURE 

aw solidified pseudo-binary eutectics of Ni-Cr-(Hf,Zr), 
HAFNIUM ALLOYS/PHASE DIAGRAMS 

Prediction of new eutectic systems: review and forecast, 2:49154 
HAIR/CHEMICAL ANALYSIS 

neat in human hair from India (Pilani, Rajasthan), 
HAIR/X-RAY EMISSION ANALYSIS 

Single human hair root analysis by nuclear particle accelerator 

——— 2:49765 


Sec ak also FLUORIDES 
IODIDES 
HALIDES/CATALYTIC EFFECTS 
University of Utah’s continuous coal hydrogenation process, 
2:47071 (ORNL/TM-5737) 
GENERATORS 


See MHD GENERATORS 
HAMAOKA-2 REACTOR/INTAKE STRUCTURES 
Sea-water intake tower works for Hamaoka Nuclear Power 
Station No. 2 Plant, 2:48394 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
ag RESERVATION/GEOPHYSICAL aoe 
— old identification correlation, and me ee, rogram 
(Glaciofluvial sediment sampling at Hanford Wecorvetion), 
2:50106 (ARH-C-13) 
HANFORD RESERVATION/LITHOLOGY 
ar identification correlation, and sampling program 
laciofluvial sediment sampling at ‘ord Reservation), 
50106 (ARH-C-13) 
HANFORD RESERVATION/RADIATION MONITORING 
Environmental monitoring rt on the status of oye water 
beneath the Hanford Site, 3 -December 1976 (Co, 
°6Ru, *H, beta icles), 2:4977 oe gg 
HANFORD RESERVATION/STRATI ell 
Ringold identification correlation, and sapling rogram 
(Glaciofluvial sediment sampling at Hanford | ae ane 
2:50106 (ARH-C-13) 
HANFORD RESERVATION/TERRESTRIAL ECOSYSTEMS 
Characterization of small mammal populations inhabiting the B-C 
cribs environs, 2:49786 (BNWL-. MT $1) 


HAPO 
(Hanford Atomic Products Operation.) 
HAPO/GROUND WATER 
a Information Retrieval and Model Input Sequence 
maine ye & 2:50543 (BNWL-2235) 
ASTE MANAGEMENT 
“Gen monitoring program Hanford Site, Washington 
(Chemical and radioactive effluents), 2:49781 (BNWL-SA- 
5494(Pt.1)(Rev.)) 
IL REACTOR/PRESSURE VESSELS 
——_ oe ao of the construction of the Hartlepool and 
So ae ae ay vessels, 2:48450 
Principles of design and construction for the top of 
prestressed concrete reactor pressure vessels, 2: 8 
Quality assurance function with respect to the design and 
— = of steel structures for pre-stressed nuclear vessels, 
= ae aspects of the Hartlepool reactor liners, 
Temperature control of prestressed concrete reactor pressure 
vessels, 2:48460 
HARTSVILLE-1 REACTOR/ENVIRONMENTAL IMPACTS 
Citizens’ views about the proposed Hartsville Nuclear Power 
Plant: a survey of residents’ perceptions in August 1975, 2:48676 
(ORNL/TM-5801) 
HARTSVILLE-! REACTOR/PUBLIC OPINION 
Citizens’ views about the p Hartsville Nuclear Power 
Plant: a survey of residents’ perceptions in August 1975, 2:48676 
pn hg -5801) 
REACTOR/ENVIRONMENTAL IMPACTS 
Citzent view ao —— the pro) Hartsville Nuclear Power 
t: a survey of residents’ perceptions in August 1975, 2:48676 
(ORNL/TM-5801) 
HARTSVILLE-2 REACTOR/PUBLIC OPINION 
Citizens’ views about the p Hartsville Nuclear Power 
Plant: a survey of residents’ perceptions in August 1975, 2:48676 
(ORNL/TM-5801) 
REACTOR/ENVIRONMENTAL IMPACTS 
— views ie pt cms pe Hartsville Nuclear Power 
t: a survey oO! ts’ perceptions in August 1975, 2:48676 
(ORNL/TM-S5801) 
HARTSVILLE-3 REACTOR/PUBLIC OPINION 
—— views mage ar por Hartsville Nuclear Power 
t: a survey 9) its’ perceptions in August 1975, 2:48676 
(ORNL/TM-5801) 
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HARTSVILLE-4 REACTOR/ENVIRONMENTAL IMPACTS 
Citizens’ views about the p Hartsville Nuclear Power 
Plant: a yy od residents’ perceptions in August 1975, 2:48676 
(ORNL/TM-580 
HARTSVILLE-4 REACTOR/PUBLIC OPINION 
Citizens’ views about the pro Hartsville Nuclear Power 
Plant: a survey of residents’ perceptions in August 1975, 2:48676 
(ORNL/TM-5801) 
'Y C/DECONTAMINATION 
Electrochemical decontamination of strontium fluoride storage 


a 2:49313 hg 
'Y N/CORROSION 


Compatibility studies of I molten-salt breeder reactor 
materials in molten fluoride salts (Inconel 601, Cr and Nb 
modifications of Hastelloy N), 2:49200 (ORNL/TM-5783) 

Corrosion of several in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 

'Y X/CORROSION 

Evaluation of heat exchanger and turbine materials for use in a 
coal-fired fluidized bed combustion environment, 2:49189 
yaa 


See also HASTELLOY C 
HASTELLOY N 
HASTELLOY X 
HASTELLOYS/CORROSION 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
HATCHING/BIOLOGICAL RADIATION EFFECTS 
Effects of gamma-radiation on eggs of Pomacea Haustrum (Reeve, 
1843) from the Pampulha Lake, Belo Horizonte, M. G. 


Wi hia, Pilidae), 2:50015 
= a RESO 
progress report No. 1, 1 


al em roject. 
“le Aug 1973, 2:48172 B 261340) 
HAYNES 188 ¥ /CORROSION 
Fireside corrosion task III: boiler tubes for advance power cycles, 
2:49186 (CONF-7609102-) 
HAYNES ALLOYS/CORROSION 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
HAYNES ALLOYS/CORROSION RESISTANCE 
Se Se ee a ture erosion- 
corrosion by low velocity (75 fps) in both reducing and 


tee atmospheres, 2:47088 ( NF.7609102.) 
HB ROBINSON-2 


See ROBINSON-2 REACTOR 
H-COAL P os goad 
Ny a property improvement of coal liquefaction “cc 
) 


(14 rel erences), 2:47157 (EPRI-AF-3 
HES: Col / EFFICIENCY 
Calculated and measured efficiency of a man-portable *He 
neutron detector, 2:49560 
TH HAZARDS/EVALUATION 
Methods oes mortality risk (From large-scale energy 
HEALTH HAZARDS/FORECASTING 
Prediction of health effects of pollution aerosols, 2:49735 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART/SCINTISCANNIN 
Left heart imaging following ‘*CO, inhalation, 2:49962 
Noninvasive radionuclide i es in the patient with 
cardiovascular disease, 2:4 
HEAT DISSIPATION 
See THERMAL DIFFUSION 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Lt converter (Patent), 2:49063 
ynamic analysis and selection of optical ofa 
dynam converter for seca om for a solar power plant, 2:47970 
— — cn yl: a mp AMI ee a , 
Thermodynamic ysis selection of optical aaa ° 
dynamic converter for a solar power plant, 2:47970 
HEAT EXCHANGERS 
See also HEAT PUMPS 
ee CODES 
a heat exchanger cost and design optimization routine, 
2:48207 (TREE-1112) 
po 
et’ apparatus for t' iternate heating and cooling of a 
aaa of a heating and cooling apparatus Pateeo) 
"Heat transfor charsctes tice of th 
eat t er cl eristics of the gas to gas heat exc with 
heat pipes, 2:49330 — ne 
Low-temperature heat utilization program, 2:49019 (ORNL-5250) 
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Method and apparatus for the alternate heating and cooling of a 
Se etange of a heating and cooling apparatus (Patent), 
Process and apparatus for mo waste heat of refuse burning 
installations (Patent), 2:4911 
Study and testing of direct contact heat exchangers for geothermal 
brines. Final rt, June 1975-July 1976, 2: "48204 (ORO-4893- 1) 
HEAT EXCHANGERS/FABRICATION 
Fabrication of an improved tube-to-pipe header heat exchanger 
for the Fuel Failure Mockup (FFM) Facility (LMFBR), 2:48495 
(ORNL/TM-5733) 
HEAT Sg eres ei 
Technical Division quarterly a report, October 1- 
December 31, 1976, 2:477 geP 1 i 
a TEXCHANGERS/HEAT TRAN _ 
uidi eat exchanger usin oa ulated phase c e 
materials, 2:48166 . ” 
HEAT EXCHANGERS/HEATING 
Method and apparatus for the alternate heating and cooling of a 
ange of a heating and cooling apparatus (Patent), 
HEAT EXCHANGERS/LIQUID METALS 
Novel uses of liquid-metal techniques in material transformations 
and refinement processes, 2:48470 
HEAT EXCHANGERS/OPERATION 
Process and apparatus for — waste heat of refuse burning 
installations (Patent), 2:4911 
HEAT EXCHANGERS/OPTIMIZATION 
HECDOR: a heat exchanger cost and design optimization routine, 
2:48207 E-1112) 
HEAT EXCHANGERS/PERFORMANCE 
Direct contact a —_ heat exchanger for solar heated and 
cooled buildin, 
HEAT EXCHAN! :RS/PERFORMANCE TESTING 
Development of liquid-fluidized bed heat exchangers for 
controlling the deposition of scale in geothermal applications, 
2:48238 (COO-2607-4) 
Heat transfer eo of the gas to gas heat exchanger with 
heat pipes, 2:49330 
Study and testing of direct contact heat ge for geothermal 
brines. Final report, June 1975-July 1976, 2:48204 (ORO-4893-1) 
HEAT EXCHANGERS/SCALING 
Preliminary study of amorphous silica deposition in a bench-scale 
liquid fluidized bed heat exchanger, 2:48239 (COO-2607-4) 
Scale formation and suppression in heat exchange systems for 
simulated geothermal brines, 2:48240 (COO-2607-4) 
HEAT PIPES/USES 
Heat pipes - solar heating and cooling systems, 2:48162 
(LA-6637-C) 
HEAT PUMPS/CONTROL SYSTEMS 
re np frost control system (Patent), 2:49081 
HEAT PUMPS/ENERGY CONSERVATION 
Energy Conservation Section (Activities for 9 months ending 
Sept. 30, 1976), 2:48914 oo 5250 
HEAT PUMPS/EQUIPMENT PROTECTION DEVICES 
anna ae device for a heat pump (Patent), 2:49084 


Coal Technology Program progress report for April 1977, 2:47142 
(ORNL/TM- a 
TT RECOVERY EQUIPMENT 
Heat recovery in ventilating and heatin 7 rooms, 2:49075 
HEAT RECOVERY EQUIPMENT/D 
my to utilize thermal energy of drain water (Patent), 


HEAT RESISTING ALLOYS/COMPARATIVE EVALUATIONS 
Development and evaluation of alloys for ra Energy 
Systems. Summary report, 2:49192 (COO-3056- 
HEAT RESISTING ALLOYS/CORROSION 
Investigation of corrosion performance of boiler and gas turbine 
o_ in fluidized bed combustion systems, 2:49191 (CONF- 
7609 102-) 
HEAT RESISTING ALLOYS/CREEP 
Eff ae of us environments in gas-cooled reactors and solar 
eat exchangers on the creep and c rupture 
properties of heat-resisting metals and alloys. Final report, 
49194 (EPRI-ER-415) 
HEAT RESISTING ALLOYS/DUCTILITY 
——_ of us environments in gas-cooled reactors and solar 
semis | an exchangers on the creep and c: — 
pro ies of heat-resisting metals and alloys. Final report, 
249194 (EPRI-ER-415) 
HEAT RESISTING ALLOYS/PERFORMANCE TESTING 
ae and evaluation of alloys for Advanced Energy 
Systems. Summary report, 2:49192 (COO-3056-21) 
HEAT RESISTING ALLOYS/SURFACE COATING 
Evaluation of ceramic coatings for coal-conversion plants, 2:47102 
(CONF-7609102-) 
HEAT TRANSFER 
See also THERMAL CONDUCTION 


HELIOSTATS/DESIGN 


HEAT TRANSFER/COMPUTER CODES 
HECDOR: a heat exchanger cost and design optimization routine, 
2:48207 (TREE-1112) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
DISTRICT HEATING 
PLASMA HEATING 
SOLAR HEATING 
HEATING/BIOLOGICAL EFFECTS 
Ultrasonic — s of Vicia faba roots, 2:49937 
HEATING OILS PROGRAM 
Home heating oil. Hearing before the Committee on Interior and 
Insular Affairs, United States Senate, Ninety-Fifth Congress, 
First Session on the proposed Federal Energy Administration's 
ruling which would grant entitlements to importers of No. 2 
fuel oil, February 10, 1977, 2:48972 
HEATING SYSTEMS/DESIGN 
Hot air heating system (Patent), 2:49090 
HEATING SYSTEMS/OPERATION 
Hot air heating system (Patent), 2:49090 
HEAVY ION A TORS 
See also HHIRF 
HEAVY ION ACCELERATORS/DESIGN 
Heavy ion facility for radiation therapy, —s 49424 (LBL-5545) 
HEAVY ION ACCELERATORS/PARTICLE BOOSTERS 
Superconducting heavy-ion linacs, 2:49414 (CONF-770313-42) 
HEAVY ION ACCELERATORS/PLANNING 
New generation of heavy ion facilities, 2:49417 (CONF-770313-79) 
HEAVY ION REACTIONS 
See also OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/ASYMMETRY 
Experimental evidence and physical implications of the time 
evolution along the mass asymmetry mode in heavy ion 
reactions (mass, charge, and distributions), 2:50260 
HEAVY ION REACTIONS, iC SCATTERING 
Compilation of phenomenological optical-model parameters, 1954- 
1975, 2:50261 
HEAVY ION REACTIONS/RESEARCH PROGRAMS 
igh energy nucleus-nucleus studies at the Berkeley Bevalac 
Survey), 2:50238 (LBL-5082) 
HEAVY IONS/ENERGY ore vane 
Role of secondary particles in the ionization eo rocess. Final report, 
April 1, 1974-March 31, 1977, 2:49510 (TID-27628) 
HEAVY IONS/ION SOURCES 
Heavy ion source support gas mixing experiments, 2:49475 
(CONF-770313- 12) 
HEAVY IONS/LET 
Dosimetric classification of mixed ee ——_ cosmic ray 
nuclei in space. Interim ape No. 1, J ber 1 1976 
(0 to 760 MeV /aucleon) 5 :50265 30265 (AiD-A-034205 205) 
HEAVY OILS/CHRO 
HPLC techniques for ranalyas of resid residual fractions, 2:47517 
HEAVY OILS/COKING 
Chemical composition of gasolines produced by coking residues of 
different oils, 2:47469 
HEAVY OILS/FRACTIONATION 
Fractionation of petroleum bitumens, 2:47486 
HEAVY WATER/PRODUCTION 
Process for the exchange of hydrogen isotopes between streams of 
gaseous hydrogen and liquid water (Patent), 2:47825 
HEAVY WATER/VAPOR CONDENSATION 
Condensation of H2O and D;O in 7 in the centered expansion 
wave in a shock tube, 2:49283 (AD-A-035243) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
HWLWR TYPE REACTORS 
NRX REACTOR 
SGHWR REACTOR 
TAIWAN RESEARCH REACTOR 
HEAVY WATER MODERATED REACTORS/REACTOR 
KINETICS 


Accuracy of the improved quasistatic space-time method checked 
with experiment, 2:48477 

HEAVY WATER MODERATED WATER COOLED REACTOR 
See HWLWR TYPE REACTORS 

————— SCREW EXPANDER/PERFORMANCE 


— plans, and a mixed flow expander, 2:48203 (COO- 
607-4) 


HELIOSTATS/DESIGN 
bar <2 —~ pad sun tracker (Patent; for tower focus power plant), 
2: 





HELIUM/ATOM-ATOM COLLISIONS 


HELIUM/ATOM-ATOM COLLISIONS 
Measurement of the differential elastic scattering of He atoms and 
the determination of the potentials of repulsion interaction, 
2:50194 (N-77-10925) 
HELIUM/ATOM-MOLECULE COLLISIONS 
Measurement of the differential elastic scattering of He atoms and 
the determination of the potentials of repulsion interaction, 
2:50194 (N-77-10925) 
Vibration-translation energy transfer in vibrationally excited 
diatomic molecules, 2:50184 (N-77-10877) 
HELIUM/ELECTRON-ATOM COLLISIONS 
Direct observation of coherence effects and quantum mechanical 
excitation amplitudes in electron atom excitations (Cross 
sections, orientation, P invariance, momentum transfer 
polarization), 2:50187 
Slow electron scatte: on atoms-the role of many-electron 
correlations (Green function, random phase approximation, up 
to 30eV, total and differential cross sections), 2:50192 
HELIUM/ENERGY LEVELS 
Direct observation of coherence effects and quantum mechanical 
excitation amplitudes in electron atom excitations (Cross 
sections, orientation, P invariance, momentum transfer 
polarization), 2:50187 
Slow electron ame. atoms-the role of many-electron 
correlations (Green function, random phase approximation, up 
to 30eV, total and differential cross sections), 2:50192 
HELIUM/ION-ATOM COLLISIONS 
Differential cross sections for ejection of electrons from helium by 
protons (5 keV to 5 MeV), 2:50195 
Measurement of the differential elastic scattering of He atoms and 
the determination of the potentials of repulsion interaction, 
2:50194 (N-77-10925) 
HELIUM/METALLURGICAL EFFECTS 
Effects of pases serge environments in gas-cooled reactors and solar 
eat exchangers on the creep and c: rupture 
aces ies of heat-resisting metals and alloys. Final report, 
ee an 
'UM/REACTIVITY W 


oo development ov rogress rt, February 1977, 
2:48711 (AN "RDP-58) ° il 
Reactor development program progress report, March 1977, 
2:48712 (ANL-RDP-59) 
HELIUM/SEPARATION PROCESSES 
Low gravity phase separator Lig 2:49338 
3 REACTIONS/ELASTIC SCATTERING 
7 ee = phenomenological optical-model parameters, 1954- 
= DILUTION REFRIGERATORS/DESIGN 
Su ae cable system. Final report. Volume II, 2:48366 
PRUE EL 
— DILUTION REFRIGERATORS/PERFORMANCE, 
u ting cable system rt. Volume II, 2:483 
tEPRLEL 402) mig 


SEPARATION PROCESS 
Low any B hase pee cuore Oe ey 2:49338 
HELI 


Su ity a NTIS Bs 71/0205 oo) abstracts). Report for 1964-Feb 


HELIUM 11/1 IL/PHASE TRANSFORMATIONS 
SvD 268034) helium-4 convection. Final report 1975-1976, 2:50204 


HELIUM I/-TORBULENT FLOW 
Su — helium-4 convection. Final report 1975-1976, 2:50204 


64694) 

HELMINTHS/TAXONOMY 

Helminth fauna of the wild reindeer of western Taimyr, 2:49973 
HEMOGLOBIN/BINDING ENERGY 

— of mutant hemoglobins with altered affinity for oxygen, 
HEMOGLOBIN/MOESSBAUER EFFECT 

Some recent aspects of relaxation line shapes in Moessbauer 

wee) roscopy (White noise approximation), 2:49231 (CONF- 


HEMOGLODIN/MUTANTS 

—— —— of mutant hemoglobins with altered affinity for oxygen, 
HEMOLYSIS/BIOASSAY 

Electrophoretic hemolytic plaque assay: theory, 2:49884 


See CHICKENS 
gt a pe ter 
Niosh anal methods for Set G, 2:49723 Spgeue 
HERBICIDES/BIOLOGICAL ACCUMULATI 
Bioconcentration — MSM<A in crayfish (Procam| 
(Monosodium salt of methanearsonic acid), 2:49763 
HERBICIDES/CHEMICAL ANALYSIS 
Application of immunological techniques to the detection of 
organic contaminants of environmental concern, 2:49764 
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ERC SO OSA CONCENTRATION 
Bioconcentration of MSMA in crayfish (Procambarus sp.) 
(Monosodium salt of methanearsonic acid), 2:49763 
HERBICIDES/HAZARDS 
Bioconcentration of MSMA in crayfish (Procambarus sp. 
a salt of methanearsonic acid), 2:49763 
OMOSOMES/ELECTRON MICROSCOPY 
Mouse chromosome translocations: visualization and analysis by 
electron microscopy of ——— complex, 2:49922 
HETEROCYCLIC COMPO 
See also DIOXANE 
FURANS 
THIOPHENE 
yee x ay shift of no Ivi , 
of a cyclobutene ring invo 
aaa of a 1,8-bishomocubane as the ~ * 
HETEROCYCLIC COMPOUNDS/PYROLYSIS 
Retention of stereochemistry in the extrusion of sulfur monoxide 
from thiirane oxides. Synthesis and thermal decompositon of 
cis- and trans-dideuteriothiirane oxide, 2:49294 
HETEROCYCLIC COMPOUNDS/SYNTHESIS 
Retention of stereochemistry in the extrusion of sulfur monoxide 
—s thiirane oxides. Synthesis and thermal decompositon of 
P one ihe [3.3] shift of a eyele ae 2:49294 ; 
Re al of a cyclobutene ring involvin; 
ee of a 1,8-bishomocubane as the relay, 


HEXAGONAL LATTICES/ELECTROMECHANICS 
Normal mode responses of linear | pra materials with 


Soaageens seme nto ma yo (SAND-76-9062) 
HEXAGONAL LATTICES/PIEZOELECTRICITY 
Normal mode of oes iezoelectric materials with 


responses 
8 2:49236 (SAND-76-9062) 
onion 


Niosh analytical methods for Set G, 2:49723 (PB-265026) 
HEYSHAM-A REACTOR/PRESSURE VESSELS 
Construction of the liners for the prestressed concrete reactor 
pressure vessels at Heysham nuclear power station, 2:48462 
.— aspects of the construction of the Hartlepool and 


re vessels, 2:48450 
oo of design and construction for the oP emmnet 
concrete reactor pressure vessels, 
Quality assurance function with respect to the ra and 
— ion of steel structures for pre-stressed nuclear vessels, 
Temperature control of prestressed concrete reactor pressure 
vessels, 2:48460 
HEYSHAM-B REACTOR/PRESSURE VESSELS 
Construction of the liners for the prestressed concrete reactor 
pressure vessels at Heysham nuclear power station, 2:48462 
—— aspects of the construction of the Hartlepool and 
Principles f design saien aeaiee for the f 
ples o' construction for the top te) 
prestressed concrete reactor pressure vessels, 2: 48448 
Quality assurance function with respect to the design and 
a of steel structures for pre-stressed nuclear vessels, 
Temperature control of prestressed concrete reactor pressure 
vessels, 2:48460 
HFIR REACTOR/DATA PROCESSING 
Automatic neutron PSD transmission from a process computer to 
a timeshare system, 2:48700 lg 5476) 
HFIR REACTOR/DATA TRANSMISSIO! 
Automatic neutron PSD transmission ce. a process computer to 
a timeshare s: 2:48700 (ORNL/TM- 3476) 
HFIR REACTO! WER DENSITY 
ee ene Se oe rom a process computer to 
Sememaee custonn, 20 apn ot he ‘S476) 
HGR a 
X-ray luminescence of oo ee iodide n nuclear detectors, 2:49543 
HGI2 SEMICONDUCTOR DETECTORS/CHARGE 
TRANSPORT 


aps ce effect in mercury i 2:49526 
HGI2 SEMICONDUCTOR DETECTORS/CRYSTAL DEFECTS 


Native defect compensation in Hglz crystals, 2:49528 
ne ay ee by the thermally 
stim its methods, 2:49523 

HGI2 a DETECTORS/ENERGY 

RESOLUTIO 

— of  - and crystal defects on the energy resolution 

uniformity of mercuric iodide detectors, 2:49522 
HGS — (CONDUCTOR DETECTORS/SENSITIVITY 
eS nuclear detectors irradiated with high x-ray 

xo 2:49525 


Effects of dislocations and crystal defects on the energy resolution 
and response uniformity of mercuric iodide detectors, 2:49522 


(Holifield Heavy Ion Research Facility.) 
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HHIRF/PARTICLE BOOSTERS 
Design status of a tay cyclotron booster accelerator 
A od _— vy Ion Research Facility, 2:49418 (CONF- 
HHIRF/RF SYSTEMS 
ORIC RF system: preparation for HHIRF (Holifield Heavy Ion 
Research ps | aa & 2 meee — 83) 
HIGH BTU GAS/CO 
Initial oe = a in oaset ooo pale no - of substitute natural 
HIGH BTU GAS/COST 
Energy and the coal industry, 2:47062 
HIGH ru GAS/PRODUCTION 
Coal conversion, SYNTHOIL and SYNTHANE processes (4 
refs), 2:47171 
In-situ gasification of coal, 2:47145 
Initial —— in the supply and utilsation of substitute natural 


New Illinois source of pipeline gas: the Illinois Coal Gasification 
ma. voto 2:47115 (CONF-7609132-) 
he committee on production of manufactured gases, 


HIGH! Brd GAS/SYNTHESIS 
ee in SNG production from petroleum products, 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Physics Division annual review, 1 April 1975-31 March 1976 
ANL), 2:50230 (ANL-76-96) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
ISOTO 


Combined effects of hyperthermia and radiation in cultured 
mammalian cells, 2:49993 (CONF-770637-1) 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
Plasma a resistance in case of high-frequency heating in a 
tokamak, 2:50306 
HIGH-FREQUENCY HEATING/COUPLING 
Coupling of lower-hybrid radiation at the plasma edge. Technical 
report, 2:50301 (AD-A-037523) 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
Ion heating by the lower hybrid mode, 2:50317 
HIGH- UUENCY HEATING/REVIEWS 
r. f. heating studies at the Grenoble Laboratory, 2:50303 
HIGH-P' GE DETECTORS/DESIGN 
Position-sensitive semiconductor detector for 
HIGH-PURITY GE DETECTORS/EFFI 
Intrinsic efficiency of germanium: a basic for > expected 
= efficiency SFneoretical and experimental study), 
HIGH-PURITY GE DETECTORS/ELECTRIC CONTACTS 
oom germanium as an electron or hole blocking contact on 
et ne germanium detectors, 2:49514 
Ion implanted n-type contact for high-purity germanium radiation 
aati, 2:49527 
HIGH-PURITY GE DETECTORS/ENERGY RESOLUTION 
High-resolution charged-particle spectroscopy with high-purity 
ermanium detectors in the intermediate energy ae 2:49576 
HIGH-PURITY GE DETECTORS/FABRICA 
High-resolution charged-particle spectroscopy with: high-purity 
e rmanium detectors in the intermediate METRY range, "49376 
HIGH-PURITY GE DETECTORS/GEOMETR 
Pulse — dependence on source position in a closed-end 
r-pure germanium gamma-ray detector, 2:49578 
HIGH- PURI GE DETECTORS/IMPURITIES 
Hydrogen-multivalent acceptor complexes in high-purity 
ermanium, 2:49512 
HIGH-PURITY GE DETECTORS/PERFORMANCE TESTING 
Characteristics of large intrinsic —— detectors operated at 
elevated temperatures (100 to 200°K), 2:49577 
HIGH-PURITY GE DETECTORS/READOUT SYSTEMS 
Position sensitive gamma ray detectors using resistive charge 
division readout, 2:49532 
HIGH-PURITY GE DETECTORS/TIME RESOLUTION 
Comparative timing performance of large volume Ge(Li) and 
E coaxial detectors, 2:49515 
HIGH-PURITY GE DETECTORS/WINDOWS 
a Aaa lows in germanium low-energy x-ray detectors, 
24951 
HIGH-TEMPERATURE FUEL CELLS/RESEARCH 
PROGRAMS 
Molten he nate fuel cell research at ORNL, 2:49055 (ORNL/ 


TURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 


rays, 2:49542 


HINKLEY POINT-B REACTOR/PRESSURE VESSELS 
Construction of the PCPV’s at Hinkley Point 'B’ and Hunterston 
"B’, 2:48452 


Develo ment, testing and installation of pres: aoe ys 
‘s at Hinkley Point B and Hunterston B, 2: 
Proof pressure tests of the PCPVs at Hinkley Point B and 
Hunterston B, 2:48440 

HODGKINS DISEASE/DIAGNOSIS 

Gallium-67 scanning for tumor diagnosis, 2:49956 
HODOSCOPES/TRIGGER CIRCUITS 

Programmable combinational logic trigger system for high energy 


odanra hysics experiments, 2:495 
BTS / MECHANICAL VIBRATIONS 
Plast oscillating loads when lifting tools i? aa 2:47445 
HOLIFIELD HEAVY ION CH FA' 
See HHIRF 
HOLOGRAPHY/COMPUTER CALCULATIONS 
Generalized binary computer eS erated holograms: noise 
processes, 2:50295 (SAND-76-0734) 
HOLOGRAPHY/PHOTOGRAPHIC EMULSIONS 
Evaluation of various ve rocesses for by ‘oa and 
=— le exposure Selaguaaen 5 :49669 (SAND: 


See also PROGESTERONE 
HORMONES/BIOLOGICAL EFFECTS 
Effects of the juvenile hormone mimic ZR-515 (Altosid) on larval 
development of the mud-crab Rhithropanopeus harrisii in 
various salinities and cyclic Hose 2:50031 
HORMONES/METAMORPH 
Effects of the juvenile hormone mimic ZR-512 (Altozar) on larval 
development of the mud-crab Rhithropanopeus harrisii at 
various cyclic temperatures, 2:50030 
HOT P 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/ELECTROMAGNETIC RADIATION 
Interaction of a high-temperature plasma with electromagnetic 
radiation in a gravitational field. II. Nonrelativistic temperatures 
Ksub(B)Te < < a 2:50394 
HOT SPRINGS/GEOCHEMICAL SURVEYS 
Study of the geothermal and suse properties of the water 
bodies of the eastern part of the province of Siena, 2:48179 
HOT SPRINGS/GEOLOGY 
Geological study of the landslide of the Fukenoyu thermal spring 
2:48180 


area, 2: 
HOT SPRINGS/GEOPHYSICAL SURVEYS 
Geological and pn apes studies in Grass Valley, Nevada. 
Preliminary open file report, 2:48185 (LBL-5262) 
HOT SPRINGS/HYDRO LOGY 
Study of the geothermal and mineral properties of the water 
bodies of the eastern of the province of Siena, 2:48179 
HOT SPRINGS/LANDSLIDES 
Geological study of the landslide of the Fukenoyu thermal spring 
area, 2:48180 
HOT-DRY-ROCK SYSTEMS/ELECTROMAGNETIC SURVEYS 
Feasibility of a MHD generator as a transmitter for 
electromagnetic soun of the earth (Mathematical models), 
2:48187 (RLO-2426-T1-1 
HOT-DRY-ROCK SYSTEMS/FUNCTIONAL MODELS 
Geochemical considerations for hot, dry rock systems, 2:48234 
(COO-2607-4) 
HOT-DRY-ROCK SYSTEMS/GEOCHEMISTRY 
Geochemical considerations for hot, dry rock systems, 2:48234 
(COO-2607-4) 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Heat extraction from hot dry rock masses. Progress report, 1 Feb- 
31 Jul 1975, 2:48253 (PB-261706) 
HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Heat extraction from hot dry rock masses. Progress report, 1 Feb- 
31 Jul 1975, 2:48253 (PB-261706) 
> fracture experiments in GT-1 and GT-2, 2:48252 (LA- 


HOT-WATER SYSTEMS/COMPACTING 
Numerical simulation of reservoir compaction in liquid dominated 
eothermal systems, 2:48249 (LBL-4462) 
HOT-WATER SYSTEMS/FLUID FLOW 
Numerical simulation of reservoir compaction in liquid dominated 
B mre systems, 2:48249 (LBL-4462) 
HOT-WATER SYSTEMS/HEAT TRANSFER 
Numerical simulation of reservoir compaction in liquid dominated 
eothermal systems, 2:48249 (LBL-4462) 
-WATER SYSTEMS/MATHEMATICAL MODELS 
emaaiedl simulation of reservoir compaction in liquid dominated 
eothermal systems, 2:48249 (LBL-4462) 
HOUSES/ARCHITECTURE 
Description of Provident House, King City, Ontario (Solar s; = ees 
heating and swimming pool heating and wind turbine), 2: 





HOUSES/DESIGN 
Crain solar house, a case study in the architectural an 
design process as applied to solar ll for public 


sale, 2: 
ag ne a ty gal ), 248867 
utonomous ise of on-site resources), 
Energy House, 2: 24798 (CONT 160633. -) 
Minimum energy dwelli 
Project Conserve in New h am a 2:48919 
+) ee ere wae 
tor), 


HOUSES, “GEOTHERMAL SPACE HEATING 
low energy, 2:48177 
Mi ictiod and om fe furnace (Pai fireplace 
apparatus for automatic tent; 
with heat exchanger and controls), 2:49089 
HOUSES/MARKET 
Crain solar house, a case study in the architectural and 
ge process as applied to solar housing for public 


Report on the design, construction, and marketing of two solar 
heated spec houses, 2:48071 
HOUSES/PASSIVE SOLAR COOLING SYSTEMS 
SLA. a (Trombe-type solar heating and cooling), 2:48020 
ee ee Lee eee, SE CALS) 
HOUSES, PASSIVE so SYSTEMS 
Corrales residence (House with ten connected domes), 2:48031 
(LA-6637-C) 
Economics: 


one view, 2:48035 (LA-6637-C) 
Investigation of architectural tions of thermal ponds and 
movable insulation, 2:48113 -6637-C) 
Karen Terry house, 2:48022 (LA-6637-C) 
wr re; house (Trombe-type solar heating and cooling), 2:48020 


-C) 
M.L.T. Solar House 2: south wall collection, storage, and heating, 
2:48028 (LA-6637-C) 
Modeling the Atascadero house, 2:48029 ey 
Solar heated and cooled Tyrrell residence, 2:48024 
Some performance estimates for the Wright house, 
Mexico, 2:48030 (LA-6637-C) 
Some performance characteristics of the CNRS solar house 
collectors, 2:48032 (LA-6637-C) 
ont house, 2:48019 (LA-6637-C) a 
wellings presentation at ve heating coo! 
conference, 2:48038 (LA6037-C) 


air towers, 2:48026 (LA-6637-C) 
Unit 1, First Vi (Combined passive and active heating 
system), 2:48023 (LA-6637-C) 
Marware (Roof solar ponds with reflective lids), 2:48025 
HOUSES/SOLAR AIR CONDITIONING 
= air conditioning applications for warm humid climate, 


2:48080 
= = homes, Allegheny County, 2:47987 (CONF- 
Solar residential demonstration 2:48064 
HOUSES/SOLAR HEATING 


Crain solar house, a case study in the architectural and 
a 
Modular solar home, 2:48079 


Seasonal heat storage for yh 
latitude Gectiea 2 2:47992 (CONF 


be 1, sm) 2 ee 


-6637-C) 
ite Fe, New 


Wisters House (Roof solar ponds with reflective lids), 2:48025 
HOUSES/SOLAR SPACE HEATING 
ap nei Re mcd nen ripe eee sop a ae 


(Patent) 254808 Sep amas RS eats eaeeating Coat 


Descri of Provident House, sion Cop, Ontario (Solar 
anfetes cies standards for solar 
applications, 2:48063 


Effect of soe ms aero inane 
to reimburse for lower load factor), 2:48047 

Energy House, 2:47990 (CONF-7: 3-) 

Feasibility of solar house heating: a study in applied economics, 


Minimum energy dwelling, 2:48054 
Cee eenanee ceian 20 0 Cantante suter ciiznnte contol cute 
using a water trickle a water-rockbed thermal 


collector and 
aula, 2:48001 (CONF-761220-1) 
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om) a solar heating system (what can be done now), 


een ; tion homes, Allegheny County, 2:47987 (CONF- 

1 x 

Solar energy application considerations for housing in depressed 
communities, 2:48049 

Solar residential demonstration program, 2:48064 

Technological of solar energy utilization in cold climates, 
2: woe (OO Sort -760633-) 

Updated homesteader (Solar heating and a 3.2 kW wind 
generator), 2:48055 


Use of heat Ea in solar heating in cold climates, 2:47997 
(CONF-760633-) 
beget yt wn ane am moeneg 3 -* yeahs 
inexpensive solar home, 2:4805. 
HOU: /SOLAR WATER HEATERS 
Autonomic ory! energy space a ig in pn concept — 
storage poo! aa space heaters mounting too! 
(Patent), 2:4808 
—- of Provident House, King City, Ontario (Solar $4 
and swimming pool heating and wind turbine), 
Effet o solar home heating on electric utilities jaeaeiee rates 
reimburse for lower load factor), 2:48047 
HOUSES/SPACE HEATING 
Multi-fuel forced air furnace Sw 2:49091 


2:49002 
HOUSES/THERMAL INSU INSULATION 


Inv of the market potential and optimal positionings for 
comments. o (Np-22008)" 


househo! so investments, 2 748912 
HOUSES/TOTAL SYSTEMS 
Residential application of photovoltaic energy systems, 2:47955 
HTGR TYPE CTORS 


See also SCHMEHAUSEN-2 REACTOR 
VRAIN REACTOR 
Coal gasification with process heat of nuclear reactors, 2:48564 
Fission reactors, 2:48393 
Process heat applications of high temperature reactors, 2:48567 
State of development and development trends of power stations 
with high temperature reactors, 2:48469 
User's manual for the Com 
(CHAP-1), 2:48436 (LA- 
HTGR TYPE REACTORS/CO 
Alternative containment concepts for the high temperature gas 
cooled reactor, 2:48444 
HTGR TYPE REACTORS/DEPRESSURIZATION 
Analysis of gas layering and flammability in the containment 


vessel of a high-tem led seactor oa 
pt ag 248714 (Bi 714 GNLNURE 
HTGR TYPE REACTORS/DESIGN 


design of the experimental multi-purpose high 
temperature reactor, 2:48565 


Ly sae reactor with closed gas circuit (Patent), 2:48466 
HT REACTORS/DESIGN BASIS ACCIDENTS 
as eees Le pe + ar 
vessel of a -tem eUNUREG reactor following 
pnts mg 48714 (Bi 714 (B 


REG-50622) 
HTGR TYPE REACTORS/FUEL CY! 
KWIKPLAN: a computer by ear een projecting the 
na) of oiline 1 cycle operations, 2: 48382 (C ‘ORNL/ 


Technical Di 
December 31,19 aa 2: shy {cs a 
HTGR TYPE REA 


rey 2:48438 (OR! 
HTGR” CTORS/GAS TURBINES 
Nuclear 


eaines 
HTGR E REACTOR: 
Novel uses of liquid-metal tec 
pr a ig 
N — with a pe (Patent) 246465 
mS station with c’ circuit t 
R TYPE REACTO RS/PRESSURE VESSELS 


"Development of erteria forthe design of insulation fr nuclear 


Multicavity PCPVs for HTR and GCER system 
Multicavity PCPVs for HTR and GCFR s 2:48455 


concrete vessel for igh temperature 
reactor system, 2bae7 _— 
Prestressed vessel thermal cylinder model study, 
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HTGR TYPE REACTORS/REACTOR CORES 
CRUNCH 1D: a commeaas program for seismic analysis of the 
HTGR core, 2:48472 (GA-A-14120) 
Design of core and core structures for the experimental multi- 


HTGR TYPE REACTORS/REACTOR OPERATION 


Development status and operational features of the hi: 
NPA gas-cooled reactor. Final report, 2:48434 (EPRI- 
HTGR TYPE REACTORS/SPECIFICATIONS 
Development status and operational features of the hi 
NPaa gas-cooled reactor. Final report, 2:48434 (EPRI- 
HTGR TYPE REACTORS/USES 
Study on methane-steam reformer heated by high temperature 
helium, 2:48566 
CELLS 


See ANIMAL CELLS 
HUMAN POPULATIONS 
See also URBAN POPULATIONS 
HUMAN POPULATIONS/DATA ANALYSIS 
—— rates and mutational loads in 
a of scientific activity, 2:49925 (SU iePaKD 
N POPULATIONS/GENETIC V pny ene fo 
Mutation rates and mutational loads in 
HUMAN of scientific activity, 2:49925 (SU- SU 320P xD 
N POPULATIONS/HEALTH HAZARDS 
race metals in urban aerosols. Final report (New York City), 
= *3:49706 (EPRI-117) 
HUMAN POPULATIONS/INTERNAL IRRADIATION 
User guide for computer pro food (Internal radiation doses to 
= from radionuclides in food products), 2:50017 (BNWL- 


HUMAN POPULATIONS/RADIATION DOSES 

Air pathwa' ———_ model validation study at the Monticello 
Nuclear Plant (Nuclear power plant gaseous 
effluents), 2: 2:49742 PA-520/5-76-015) 

Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 

User guide for computer program food (Internal radiation doses to 
= from radionuclides in food products), 2:50017 (BNWL- 


209) 
HUMAN POPULATIONS/RADIATION PROTECTION 
8th annual national conference on radiation control. Radiation 
— and risks: facts, issues, and options, 2:50010 (FDA-77- 


8021) 
HUMIC ACIDS/BIOLOGICAL EFFECTS 
Structure of humic acids, their biological activity, and the after- 
effects of humic fertilizers (28 refs.), 2:47207 
IN-B REACTOR/PRESSURE VESSELS 
OF aes = the PCPV’s at Hinkley Point 'B’ and Hunterston 
= ment, testing and installation of prestressing of the 
‘s at Hinkley Point B and Hunterston B, 2: 1 
mi « pressure tests of the PCPVs at Hinkley Point B and 
Hunterston B, 2:48440 
HVAC SYSTEMS/CONTROL SYSTEMS 
Real problems of centralized control in the Federal Columbia 
River Power System, 2: mane rr 
HVAC SYSTEMS/OPERATI 
Evolution of power system ee! in the western United States, 
2:48361 (EPRI-EL-377-S 
HVAC SYSTEMS/PLANNIN 
Evolution of power system 
2:48361 (EPRI-EL-377-S 
HVAC SYSTEMS/RELIABILITY 
Real problems of centralized control in the Federal Columbia 
River Power System, 2:48356 (EPRI-EL-377-SR) 
——— Ss 


lc transmission assessment, 2:48364 (CONF-770403-11) 

HVDC SYSTEMS/SPECIFICATIONS 

hvdc transmission assessment, 2:48364 (CONF-770403-11) 
HWLWR TYPE REACTORS 

See also GENTILLY REACTOR 
JATR REACTOR 

HWLWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

— i controlling water supply to nuclear reactor (Patent), 


HYBRID REACTORS/ENERGY BALANCE 
a oe bound on laser irradiation of an array of pellets in 


50437 
HYBRID RID REACTORS/ FISSION RATIO 
Preliminary analysis of absolute fission-rate measurement in 
lithium and h’ fusion blanket assemblies, 2:50456 
HYBRID REA IRS/FUEL PELLETS 
Puzzle pellet: an impact phenomenon in laser irradiation of 
d ic arrays of fusion-fission microbullets, 2:50458 


INS 
See SOLVATED ELECTRONS 


tem planing in the western United States, 


HYDROELECTRICITY 


HYDRAULIC FRACTURING/MEASURING INSTRUMENTS 
Instrumentation system for massive hydraulic fracture mapping, 
2:47577 (SAND-77-0195) 
HYDRAULIC FRACTURING/MEASURING METHODS 
Multiple channel coincidence detector and controller for 
microseismic data analysis (Patent; for mapping fractures from 
water injection), 2:47457 
RAZINE FUEL CELLS/CATHODES 
Cathode for hydrazine/air cell (Patent; silver catalyst on nickel 
substrate), 2:49059 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
CAROTENOIDS 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
TERPHENYLS 
TETRALIN 
TOLUENE 
HYDROCARBONS/ENVIRONMENTAL ——— 
Characterization of volatile hydrocarbons in flowing seawater 
suspensions of Number 2 fuel oil, 2:49802 (BNWL-SA-5868) 
HYDROCARBONS/EQUILIBRIUM 
Phase equilibrium in coal liquefaction processes. Final 
poe 1, 1975-December 31, 1976 G3 refs), 2:47159 (EPRI- 
AF 


HYDROCARBONS/MONITORING 
Niosh analytical methods for Set G, 2:49723 (PB-265026) 
HYDROCARBONS /PYROLYSIS 
Economic efficiency of a complex utilization of raw materials for 
pyrolysis, 2:47470 
HYDROCARBONS/TOXICITY 
Study of the toxicity of small concentrations of various chemicals 
generated by the combustion of gas, 2:47574 
HYDROCORTISONE/BIOLOGICAL EFFECTS 
graded doses of cortisol on total body calcium in rats, 
4 


Glutamine synthetase and glutamyltransferase in developing chick 
and rat tissues, 2:49938 
HYDROCRACKING/CATALYSTS 
Catalysts for hydrocracking, 2:47468 
HYDRODYNAMICS/CO CALCULATIONS 
Stability analysis of the von Neumann-Richtmyer difference 
scheme with rate di dent materials relations. Part 2. 
Subcycling and the vern relation, 2:50201 (SAND-77-0374) 
HYDROE) CPO ONMENTAL IMPACTS 
Balanced program plan. Volume 8. Analysis for 
environmental research, 2:47934 (ERDA-1 1eCVel 8)) 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CAPACITY 
California Energy Commission biennial report. Power plant siting 
report: Facility Siting Division (Location and installed capacity 
of all California power plants; 1975), 2:48348 (NP-22024) 
HYDROELECTRIC POWER PLANTS/CONSTRUCTION 
Application of geophysical techniques to the location of weak 
tunnelling ground, with an example from the Foyers 
hydroelectric scheme, Loch Ness, 2:49343 
HYDROELECTRIC POWER PLANTS/DAMS 
Calculation of temperature fields in concrete hydraulic structures, 
2:47891 (AD-A-038303) 
HYDROELECTRIC POWER PLANTS/INTAKE STRUCTURES 
Calculation of temperature fields in concrete hydraulic structures, 
2:47891 (AD-A-038303) 
HYDROELECTRIC POWER PLANTS/PIPELINES 
Ice — of hydroelectric station pipelines, 2:47890 (AD-A- 


038302) 
HYDROELECTRIC POWER PLANTS/PLANNING 
Electricity masterplan for Guatemala. Part I, 2:47888 
HYDROELECTRIC POWER PLANTS/REVIEWS 
California electricity generation methods asessment project. Final 
report, 2:48992 (NP-21975) 
HYDROELECTRIC POWER PLANTS/SITE SELECTION 
California Energy Commission biennial ene Power plant siting 
report: Facility moe Division (Location and installed capacity 
of all California lants; 1975), 2:48348 (NP-22024) 
HYDROELECTRI POW R PLANTS/SURGES 
Calculations of chamber oscillations, 2:47889 
HYDROELECTRIC POWER PLANTS/WATER HAMMER 
Calculations of ~ cee oscillations, 2:47889 
HYDROELECTRI 
See HYDROELECTRIC POWER 





HYDROGEN/ATOM-MOLECULE COLLISIONS 


HYDROGEN/ATOM-MOLECULE COLLISIONS 

Measurement of the differential elastic scattering of He atoms and 
the determination of the potentials of repulsion interaction, 
2:50194 (N-77-10925) 

Theoretical study of LigH. II. Correlation diagram, and collinear 
reactions of H with Liz and Li with LiH in ground and excited 
states, 2:50196 

HYDROGEN/CHEMICAL RADIATION EFFECTS 

Action of alpha particles on an equimolecular mixture of 
hydrogen and deuterium, 2:49307 (UCRL-Trans-11245) 

Kinetics of the exchange reaction between hydrogen and 
deuterium under the action of alpha rays, 3: 49308 (UCRL- 


Trans-11243) 
Production of deuterohydrogen under the action of alpha particles 
9305 (UCRL-Trans-11246) 
CTION KINETICS 


(Hz + Ds yields IHD), 2 : 
HYDROGEN/CHEMICAL 
Complementary study of the int tion of mY atoms by 
ammonia molecules, 2:49274 (UCRL-Trans-1 124. 
HYDROGEN/CHEMICAL REACTIONS 
Ethylene-''C formation in hydrogen-alkane and hydrogen- 
alkylhalide mixtures, 2:49299 
Simulation of and extended Hueckel calculations on surface 
complexes in the synthesis of ammonia on iron (Intermediates in 
Nz and Hz chemisorption on iron catalyst), 2:47884 
HYDROGEN/CO} IVE EFFECTS 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, 1 es November 1976, 2:47134 (FE-2299-6) 
HYDROGEN (ON-MOLECULE COLLISIONS 
Dissociative electron attachment, 2:50181 
HYDROGEN/EQUATIONS OF STATE 
ee parameters for the Redlich-K wong equation of state, 
HYDROGEN/EQUILIBRIUM 
Phase equilibrium in coal liquefaction processes. 
ro & 1, 1975-December 31, 1976 G3 refs), 2: 47139 GPRI- 


F-466) 

HYDROGEN/ION-ATOM COLLISIONS 

O-H Sony he exchange in cold, dense, hydrogen plasmas, 2:50348 

(PPPL-1348) 

HYDROGEN/MARKET 

Future outlook of the Los market, 2:47839 
HYDROGEN/METALLURGICAL EFFECTS 

be trapping of hydrogen in sintered iron, 2:47860 (COO-3166- 


HYDROGEN/QUANTITY RATIO 
— hydrogen and the cakeability of donetsk coals (5 refs.), 
:47206 


Isoto method of determining active hydrogen in coal (9 refs.), 
2:49205 ' 


HYDROGEN/TRANSPORT 
Status and development of natural 
Republic of Germany. Aspects o' 
2:47613 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN DEUTERIDE/CHEMICAL REACTION YIELD 
Kinetics of the exchange reaction between hydrogen and 
deuterium under the action of alpha rays, 2: 49308 (UCRL- 
Trans-11243) 
Production of deuterohydrogen under the action of alpha 
les, 2:49305 (UCRL-Trans-11246) 
IROGEN FUEL CELLS/CATALYSTS 
Adsorption and electro-oxidation of some compounds on tungsten 
carbide: their effect on hydrogen electro-oxidation, 2:4 
HYDROGEN FUEL CELL$/ELECTROCHEMISTRY 
Adsorption and electro-oxidation of some compounds on a 
carbide: their effect on hydrogen electro-oxidation, ?: 
HYDROGEN FUEL CELLS, IROGEN GENERATORS 
Non-pollutant fuel "comme and fuel burner with a non-pollutant 
exhaust and supp tary de generator (Patent; for use in 
Pw enerator, steam turbine, gas turbine, or fuel cell), 
HYDROGEN FUELS 
Exploratory study to determine the integrated technological air 
und requirements of liquid-hydrogen- 
-haul civil air transports. Final report, 


pipelines in the Federal 
switchover to hydrogen, 


us 47859 (N-77-1003 


a uirements study. Final rt, 1975-Feb 1976, 
eats 8 (N-71-10032) 10032) —_— 


HYDROGEN FUELS/RESEARCH PROGRAMS 
— - : a. and future of new energy technology development, 
a er cea tenor 
tatus of t system it, 2:47834 
HYDROGEN FUE ne 
Hydride fuel system, 2:49138 
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HYDROGEN IONS 1 PLUS/COLLISIONS 
Negative ion yields from protons and hydrogen atoms 
— from cesium-coated surfaces, 2:50175 (UCRL- 


79512) 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 

Differential cross sections for ejection of electrons from helium by 
protons (5 keV to 5 MeV), 2:50195 

HYDROGEN METERS/STANDARDS 

Hydrogen meter for service in liquid sodium, 2:48549 (RDT-C-8- 

6T(Rev.)(5-77)) . 
HYDROGEN PEROXIDE/DECOMPOSITION 

Catalytic decomposition of hydrogen peroxide on 
oxides. I. Use of the electrode potential method, 2:47881 

Catalytic decomposition of hydrogen peroxide on manganese 
oxides. II. A study of the kinetics of the decomposition process, 
2:47882 

HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See also PARTIAL OXIDATION PROCESSES 
STEAM REFORMER PROCESSES 
STEAM-IRON PROCESS 
THERMOCHEMICAL PROCESSES 
WATER GAS PROCESSES 
HYDROGEN PRODUCTION/COAL GASIFICATION 

Koppers-Totzek coal gasification process for producing methanol 
and hydrogen, 2:47853 

Manufacture of hydrogen from coal, 2:47854 

HYDROGEN PRODUCTION/ELECTROLYSIS 

Future outlook of the hydrogen market, 2:47839 

Hydrogen generation process. Quarterly technical progress report, 
August 17, 1976-November 16, 1976 (Sulfur cycle water 
decomposition system), 2:47838 (FE-2262-7) 

Non-pollutant fuel generator and fuel burner with a non-pollutant 
exhaust and supplementary dc generator (Patent; for use in 
MHD generator, steam turbine, gas turbine, or fuel cell), 
2:47840 

Prospects for hydrogen production by water electrolysis to be 
competitive with conventional methods, 2:47841 

Selection and evaluation of cell materials for advanced water 
electrolyzers, 2:47837 (BNL-22163) 

Thermolysis or electrolysis: why we choose the latter 
(Comparison of thermolysis and electrolysis), 2:47842 

HYDROGEN PRODUCTION/GASIFICATION 

Large scale hydrogen production utilizing carbon in renewable 
resources (Pyrolysis--gasification of wastes and residues from 
agriculture, forestry, and other industrial and municipal 
activities), 2:47836 

HYDROGEN PRODUCTION/PARTIAL OXIDATION 

PROCESSES 


Hydrogen generating system (Patent), 2:47856 
Natural gas — other raw materials for bulk hydrogen 
production, 2:478 
HYDROGEN PRODUCTION/PILOT PLANTS 
Coal tion. Quarterly report, July-Septebmer 1976, 2:47118 
{CZRDA-76-93/3) 
HYDROGEN PRODUCTION/PYROLYSIS 
—_ — hydro = production utilizing carbon in renewable 
ysis--gasification of wastes and residues from 
a ponte orestry, and other industrial and municipal 
stivities), 2:47836 
HYDROGEN PRODUCTION/RESEARCH PROGRAMS 
Hydrogen generation process. Quarterly technical progress report, 
~—_ 17, 1976-November 16, 1976 ‘Sulfur cycle water 
a system), 2:47838 (FE-2262- ae 
HYDROGEN PRODUCTION/STEAM REFO! 
Natural — versus other raw materials for bulk hydrogen 
production, 2:47855 
Process for manufacturing gaseous mixtures rich in hydrogen 
(Patent), 2:47851 
Se PRODUCTION/THERMOCHEMICAL 
PROCESSES 


— outlook of the a a. 2:47839 
ydrogen a rocess. Quarterly technical progress 
August | 1976-November 16, 1976 (Sulfur aul water 
decomposition system), 2:47838 (FE-2262-7) 
Method to produce hydrogen by cracking water (Patent; metal 
oxide reaction), 2:47843 
OPTIMO: a method for process evaluation applied to the 
thermochemical decomposition of water, 2:47846 
Process for obtaining meet and oxygen from water (Patent; 
iron/chlorine system), 2 
sensitivity studies of the Westinghouse Sulfur Cycle for 
et oe ——-: 2:47845 . . 
Producing hydrogen oxygen by decomposition of water via 
the thermochemical iron-chlorine a 2:47848 
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Thermochemical production of hydrogen and oxygen from water 
(Patent; reaction of transition metal or lanthanide compounds 
and a hydrogen halide), 2:47849 
Westinghouse sulfur cycle for the thermochemical decomposition 
of water, 2:47844 
HYDROGEN SILICATES 
See SILICIC ACID 
HYDROGEN STORAGE 
See also CRYOGENICS 
HYDROGEN-BASED ECONOMY 
Future outlook of the hydrogen market, 2:47839 
HYDROGEN STORAGE/COBALT HYDRIDES 
Hydrogen storage preparation of the hydride phase TizFe/sub x/ 
M/sub 1-x/Hy. Annual summary report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1) 
HYDROGEN STORAGE/COPPER HYDRIDES 
Hydrogen storage preparation of the hydride phase TizFe/sub x/ 
M/sub 1-x/H,. Annual summary report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1) 
HYDROGEN STORAGE/HYDRIDES 
Hydride fuel system, 2:49138 
HYDROGEN STORAGE/IRON HYDRIDES 
Hydrogen storage preparation of the hydride phase TigFe/sub x/ 
M/sub 1-x/H,. Annual summary report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1) 
HYDROGEN STORAGE/NICKEL HYDRIDES 
Hydrogen storage preparation of the hydride phase TizFe/sub x/ 
M/sub 1-x/H,. Annual summary report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1) 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
Hydrogen storage preparation of the hydride phase TigFe/sub x/ 
M/sub 1-x/H,. Annual summary report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1) 
IROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CHEMICAL REACTIONS 
Study of the mechanism of the hydrogen sulfide/dolomite 
reaction. Quarterly report, October-December 1976, 2:47241 
(FE-2408-2) 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Corrosion and other problems in the production and processing of 
wet sour natural gas, 2:47543 


Influence of —— media of gas and gas condensate on the 


durability of operational equipment and instruments, 2:47544 
—— resistant alloy for coal gasification service. Quarterl 
port, 1 September-30 November 1976, 2:47134 (FE-2299-6) 
HYDROGEN SULFIDES/ENVIRONMENTAL EFFECTS 
Safety aspects of sour gas production in populated areas in the 
FRG, 2:47545 
HYDROGEN SULFIDES/OXIDATION 
Control system for sulfur a (Patent), 2:49125 
Removal of hydrogen sulfide from simulated geothermal brines by 
reaction with oxygen. Final report, October 6, 1975-February 4, 
1977, 2:48246 (COO-2797-1) 
HYDROGEN SULFIDES/REMOVAL 
Coal conversion, SYNTHOIL and SYNTHANE processes (4 
refs), 2:47171 
Removal of hydrogen sulfide from simulated geothermal brines by 
reaction with oxygen. Final report, October 6, 1975-February 4, 
1977, 2:48246 (COO-2797-1) 
Study of the mechanism of the hydrogen sulfide/dolomite 
re Quarterly report, October-December 1976, 2:47241 
HYDROGENATION/CATALYSTS 
University of Utah's continuous coal hydrogenation process, 
2:47071 (ORNL/TM-5737) 
HYDROGEN-BASED ECONOMY 
Hydrogen a eras distribution, and uses are 
discussed), 2:4 
HYDROGEN.BASED ECONOMY/REVIEWS 
Status of the hydrogen energy system concept, 2:47834 
HYDROSPHERE 
eo eae solid-earth interaction, 2:50129 
HYDR ERMAL SYSTEMS 


See also GEOTHERMAL SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS/BASELINE ECOLOGY 
Preoperational = operational hydrothermal field data acquisition 
and analysis, 2:49842 
HYDROTHERMAL SYSTEMS/COMPARATIVE 
EVALUATIONS 
Comparison of hydrothermal reservoirs of the western United 
States. Topical report 3, 2:48248 (EPRI-ER-364(12-76)) 
HYDROXYA iC ACID 
See GLYCOLIC ACID 
HYGAS PROCESS 
Manufacture of hydrogen from coal, 2:47854 


ILLINOIS/COAL INDUSTRY 


HYGAS PROCESS/FEASIBILITY ay oe 


Pipeline gas from coal-hydrogenation (I Ne aly | Sepeonber 
w— ). Proj ea S00 eat cae te 1, July 1-Septem! 


0, 1976, 2: 47136 (FE-2434-4) 
HYGAS PROCESS/PILOT PLANTS 

Coal gasification. Quarterly report, July-Septebmer 1976, 2:47118 
(ERDA-76-93/3) 

Pipeline See ~ coal-hydrogenation (IGT hydro; 
poe ect 9000 quarterly report No. 1, J ~~ ne 

0, i976 2: avi (FE-2434-4) 

Pipeline = from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, April 1-April 30, 
1977, 2 47137 (FE-2434-13) 

HYGAS PROCESS/RESEARCH PROGRAMS 

Status of processes in the USA for the production of SNG from 

coal, 2:47148 
HYPERTENSION 

Limiting conditions for the induction of hypertension in rats by 

cadmium, 2: 9 
HYPOPHYSECTOMY/BIOLOGICAL EFFECTS 

Metabolism of vanadium-48 in normal and endocrine-deficient 

rats, 2:49948 
XI 


A 
See ANOXIA 


I-BEAM TYPE REACTORS/ACCELERATORS 

Systems analysis of accelerator and storage ring systems for 

inertial fusion, 2:50472 (CONF-770313-53) 
IBM COMPUTERS/OPERATION 

User's approach to tuning OS/MVT TSO. First you must be able 

to monitor TSO a eee 2:50495 ee 
IBM COMPUTERS/PR' 

TSO at AMD: the Applied Seieeaties Division's 
implementation of the Time Sharing Option (IBM 360/75 at 
ANL), 2:50491 (ANL-AMD-TM-262) 

ICE/ADVECTION 
Ice dynamics in the Canadian archipelago and adjacent Arctic 
Basin as determined by ERTS-1 observations, 2:50146 
ICE/AERIAL MONITORING 
Icings along the trans-Alaska pipeline route, 2:47503 
ICE/MECHANICS 


Ice dynamics in the Canadian archipelago and adjacent Arctic 
Basin as determined by ERTS-1 observations, 2:50146 
Modelling of drift of nearby icebergs using wind and current 
measurements at a fixed — 750147 
ICE/SPATIAL DISTRIBUTIO 
Icings along the trans-Alaska pipeline route, 2:47503 
ICE CONDENSERS 
Construction of hybrid containment vessel with ice condenser, 
2:48784 
ICELAND/GEOMORPHOLOGY 
Jan Mayen Ridge, 2:50133 
ICR HEATING 
Ion heating at the cyclotron resonance in plasmas magnetically 
confined in a eg octupole field, 2:50304 
IDAHO CHEMICAL iG PLANT/RADIOACTIVE 
WASTE MAN MANAGEMENT 
Technical Division quarterly y pro rt, October 1- 
December 31, 1976, 2:47766 (ICP-1 it 
IGNEOUS ROCKS 
See also BASALT 
GRANITES 
VOLCANIC ROCKS 
IGNEOUS ROCKS/STRAINS 
Contribution of rock mechanics experiments to the structural 
geology of sedimentary basins, 2:50141 
IGNEOUS ROCKS/STRESSES 
Contribution of rock mechanics experiments to the structural 
eology of sedimentary basins, 2:50141 
ILLINOIS/AGRICULTURE 
— energy requirements and land use patterns in Illinois, 
4 
Tillage and ene BY survey (Changes in corn and soybean tillage 
ractices), 2:49107 (NP-22016) 
ILLINOIS/AIR POLLUTION 
Project METROMEX. Annual report, 1May 1975-30 Apr 1976, 
2:49712 (PB-261 071) 
ILLINOIS/COAL DEPOSITS 
= om) character and quality (18 refs), 2:47266 (CONF- 
ILLINOIS/COAL INDUSTRY 
Economic outlook for Illinois coal, 2:47350 (CONF-7609132-) 





ILLINOIS/COAL MINES 


resources and environmental quality: Illinois as a test case, 
36 (CONF-7609132-) 
tinois coal, 2:47054 (CONF-7609132-) 
—— — development potential (20 refs), 2:47284 (CONF- 
a. yee the Illinois Coal Gasification 
Group project, 2:4711 (CONT 1609132) 
be 4 . growing coal cieue (6 refs), i, 47252 (CONF- 
ILLINOIS/COAL MINES 
Productivity in Illinois coal mines, 2:47285 (CONF-7609132-) 
ILLINOIS/COAL MINING 
Facts and myths in respect to the controversy between 
and surface mining in Illinois and the United 
Sa pene at reektieedigeans: whe page, who gaat 
impacts o elopment: who pays, who profits, 
2:47351 (CONF-7609132-) 
ILLINOIS/COAL RESERVES 
—— TeoKy development potential (20 refs), 2:47284 (CONF- 
ILLINOIS/ ENERGY CONSERVATION 
ow conservation feasibility report: executive summary, 
ILLINOIS/ENERGY DEMAND 
energy conservation feasibility report: executive summary, 


2:48916 
ILLINOIS/ENERGY POLICY 
ene conservation feasibility report: executive summary, 
oa creation of a state energy policy, 2:47365 (CONF- 
ILLINOIS/ENERGY SOURCES 
Cones oy energy data for Illinois. Final report, 2:48862 (PB- 


262 
ILLINOIS/ENERGY SUPPLIES 
——- > energy data for Illinois. Final report, 2:48862 (PB- 
ILLINOIS/LAND USE 
i ee eee Sayan eat ne ere patienes ie Saal, 


:48 
ILLINOIS/RESEARCH PROGRAMS 
Statement of capabilities and commitments for cooperation in the 
establishment of a U.S. Bureau of Mines research station at 
Carbondale, Illinois, 2:47055 (NP-21990) 
ILLINOIS/WATER RESOURCES 
be A ; growing coal industry (6 refs), 2:47252 (CONF- 


DA60734). holograms: noise 


Generalized binary com: 
processes, 2:50295 (SAND-16-07 


IMAGE |] PROCESSING/ ALGORITHMS 
m7. reconstruction by finite field transforms, 2:49688 


i Making PMT hal Pan —_— 2:49325 (BDX-613-1799) 
Sequential — of ci 


hocytes stimulated by 


h 
ea CH se 4C, *P tracer techniques), 


and in leukemic cells (* 
249883. 
LOGY 
Application of immuno! 


t D techniques to the detection of 
or, contaminants o' 


+ environmental concern, 2:49764 
S T cells in the regulation of the immune response, 
49980 


VALLEY 
See also EAST MESA GEOTHERMAL FIELD 
"Fuse end spond enter qustensanl geebeenenrve 
irst- project survey, Imperial 
County, California, October 1973-April 1974. Preliminary 
2:48200 (PB-261511) 
DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also instruments.) 
See also CTOR INSTRUMENTATION 
In-pile instrumentation device ae. 2:48595 
In-pile temperature measurement by means of a noise thermometer 
and ultrasound, 2:48609 (ORNL e431 1) 
Monitoring system of local output detectors for a nuclear reactor 
(Patent), 2:48389 
— basis for fast reactor subassembly instrumentation, 
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Self-powered neutron detector (Patent), 2:48614 
IN CORE INSTRUMENTS/DESIGN 
Instrumentation development eighteenth quarterly report, April- 
June 1976 (LMFBR), 2:48485 (GEAP-13825-18) 
Instrumentation development nineteenth quarterly report, July- 
September 1976 (LMFBR), 2:48486 (GEAP-13825-19) 
IN CORE INSTRUMENTS/MECHANICAL VIBRATIONS 
Summary of ORNL investigation of in-core vibrations in BWR-4s, 
2:48381 (ORNL/NUREG/TM-101) 


ICIDENTS 

See ACCIDENTS 
INCINERATORS/DESIGN 

Mound Laboratory Cyclone Incinerator for radioactive waste, 
2:47767 (MLM-2422(OP)) 

Refuse incinerator (Patent), 2:49395 
INCLUSIVE DISTRIBUTION 
See DISTRIBUTION 
INCOLOY 800/CORROSION 

Correlation of the high temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys and of the corrosive environments, 2:47084 (CONF- 
7609 102-) 

Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 

Corrosion/erosion analysis of construction materials at the Cresap 
Pilot Plant, 2:47161 (FE-1517. 29) 

Evaluation of heat exchanger and turbine materials for use in a 
coal-fired fluidized bed combustion environment, 2:49189 
(CONF-7609102-) 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, 1 September-30 November 1976, 2:47134 (FE-2299-6) 

INCOLOY ALLOYS 
See also INCOLOY 800 
INCOLOY ALLOYS/CORROSION RESISTANCE 

Corrosion resistance of Incoloy 825 as a structural material for 
——— used in the denitrification of reprocessing waste 
solutions with formic acid, 2:49202 

INCOLOY ALLOYS/EROSION 

Metal durability and reliability in coal gasification environments, 
2:47096 (CONF-7609102-) 

INCOLOY ALLOYS/STRESS CORROSION 

Metal durability and reliability in coal gasification environments, 
2:47096 (CONF-7609102-) 

INCONEL 617/CORROSION 

Corrosion behavior of materials in coal conversion processes, 
2:47085 (CONF-7609102-) 

ICONEL 706/PHYSICAL RADIATION EFFECTS 

Swelling and microstructural characterization of nickel ion 
bombarded commercial alloys (LMFBR core structural 
materials), 2:48488 (GEFR-00026) 

INCONEL 718/CORROSION 

Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress rt for period ending October 31, 1976 
(LMFBR), 2:48499 (WARD-NA-3045-40) 

INCONEL 718/FRICTION 
Sodium psn Her wees a friction, wear, and self- oy . 
rt for period ending October 1 
QMFBR)? 2:48499 (WA ARD-NA-3045-40) 
INCONEL 718/PHYSICAL RADIATION EFFECTS 
Swelling and microstructural characterization of nickel ion 
commercial alloys (LMFBR core structural 
materials), 2:48488 (GEFR-00026) 
INCONEL 718/WEAR 
Sodium eae a oe wear, 


and self- 
mcttBR 28499 (WARD.NA.3065-40) — 


“= ete INCC INCONEL 617 
INCONEL 718 
INCONEL ALLOYS/CORROSION 
Correlation of 


in coal conversion environments with the components ofthe 
= Ax) of the corrosive environments, 2:4 (CONF: 
Corrosion of several metals in itical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
of improved materials systems for coal boiler 
and png tubes, 2:49185 (CONF- 7609 102-) 


Fi corrosion task boiler tubes for advance power cycles, 
2:49186 (CONF-7609102-) 


coatings 
conditions sim qaaine fuel power c combinations, meng 
(CONF-7609102-) _ 
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INCONEL ALLOYS/CORROSION RESISTANCE 
Design of — for werner map Lae. es rature a, 
—- y low velocity les in both redu and 
atmospheres, 2: nog (CONE: INF-7609 102-) — 
INCONEL LLOYS/EROSIO 
Metal durabilit » hoe relisbility i in coal gasification environments, 
2:47096 (CONF-7609102-) 
INCONEL ALLOYS/STRESS CORROSION 
Metal durability and reliability in coal gasification environments, 
2:47096 (CO: not ) 
IN-CORE FUEL MAN 
See FUEL MANAGEMEN T 
INDIA/COAL RESERVES 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural gas, uranium, and 
thorium resources of the area (Book), 2:47658 
INDIA/NUCLEAR FUELS 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural gas, uranium, and 
thorium resources of the area (Book), 2:47658 
INDIA/NUCLEAR POWER 
Future energy systems of India - a Delphi study, 2:48551 
INDIA/P) ILEUM 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural uranium, and 
thorium resources of the area (Book), 2:4765 
INDIA/URANIUM DEPOSITS 
Geology and structure of major uranium-bearing zones in India 
and their ex room, 2:47691 
TE ate rae 
ew ensity spent fuel rack design, 2: 
INDIANA/LAND RECLAMATION 


iaenetenen mined-area no co and land use planning. A case 
— of — Peabody Univ reclamation p : area strip 
niversal Mine, Univ ; ‘Indiana, 
oat 47250 (AN MR-I(V ol.3d)) 
USTRIAL P 


See also FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/BOILERS 
Effect of the conditions of operation of a boiler fired with 
—— coal and blast furnace gas on the emission of 
oxides from a ae wtone sh — plant, 2:49399 
INDUST. L PLANTS/ECONO) 
PRP: a discounted cash flow pro; oy calculating the 
production cost (product i of the product from a process 
lant, 2:48877 (O -5251 
INDUSTRIAL PLA NTS/ENERGY CONSERVATION 
Waste heat utilization. Volume 2. 1975-March 1977 (citations from 
the ering Index data base). Report for 1975-Mar 77, 
2:49115 (NTIS/PS-77/0284) 
INDUSTRIAL PLANTS/FUELS 
FEA warns 19 firms: don’t burn oil, 
INDUSTRIAL PLANTS/POLLUTI 
UIPMENT 


2:48965 
IN CONTROL 


—— for removing sulfur dioxide from stack gases (Patent), 


INDUSTRIAL PLANTS/PROCESS HEAT 
—— — thermal energy program for industrial process heat, 
Solar program assessment: environmental factors. So 
agricultural and industrial process heat, 2:48094 (ERDA: 77-47/ 


2) 
INDUSTRIAL PLANTS/SOLAR POWER PLANTS 
Clothi lant processes to run on solar, 2:49018 
INDU: L PLANTS/WASTE HEAT UTILIZATION 
Waste heat utilization. Volume 2. 1975-March 1977 (citations from 
the Se Index data base). Report for 1975-Mar 77, 
2:49115 (NTIS/PS-77/0284) 
lUSTRIAL WASTES 


See also REFUSE DERIVED FUELS 

INDUSTRIAL WASTES/ENERGY CONSERVATION 

Energy from wastes, 2:49124 
INDU L WASTES/ENERGY SOURCES 

Energy from wastes, 2:49124 
INDU L WASTES/FLUIDIZED-BED COMBUSTION 

uted-fluidized bed reactor systems (Patent), 2:49394 

I se ae WASTES/RECYCLING 


nena system (Patent), 2:49392 
ASTES/WASTE DISPOSAL 
INDUSTRIAL W (Patent), 2:49392 
ASTES/WASTE PROCESSING 
Distillery effluent treatment in the Brazilian National Alcohol 


mnopEtapeanne, 27880 


See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 


COAL INDUSTRY 
DEVELOPING COUNTRIES 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
INDUSTRY/ENERGY CONSERVATION 
California energy conservation plan in to the Federal 
Energy Policy and Conservation Act of 1975, °. 348918 
Energy conservation. Annual report, fiscal year 1976, 2:49064 
(NP-22005) 
Feasibility study of a system of staggered industry hours. Final 
report, 2:49109 (PB-261983) 
Influence of energy use on future industrial processes, 2:49103 
Specific uses of gas allowing fuel a industry, 2:47560 
INDUSTRY/ENERGY CONSUMPTI 
Biggest U.S. energy users listed by Federal agency, 2:49004 
Energy use in industry, 2:49100 
Influence of energy use on future industrial processes, 2:49103 
Project Independence Evaluation System (PIES) documentation. 
Volume II. PIES econometric demand model, 2:48933 (PB- 
265822) 
INDUSTRY/ENERGY SOURCES 
Energy options for industry. Final report (In California), 2:49102 
(NP-21867) 
INDUSTRY/ENVIRONMENTAL EFFECTS 
Cadmium and its influence of plants, animals and man with regard 
to geological and industrial conditions, 2:49760 
INDUSTRY/POLLUTION REGULATIONS 
Environmental controls: the impact on oe (Book), 2:48892 
INDUSTRY/WATER POLLUTION CONTRO! 
Environmental controls: the impact on wens (Book), 2:48892 
INFORMATION CENTERS 
National Nuclear Data Center, 2:50231 (BNL-NCS-22864) 
INFORMATION SYSTEMS 
Assessment of information systems capabilities required to support 
U.S. materials policy decisions, 2:48895 (OTA-M-40) 
Comprehensive Information Retrieval and Model Input Sequence 
(CIRMIS), 2:50543 (BNWL-2235) 
Data Model of the BNL Archive and Dissemination System, 
2:50541 (BNL-22473) 
Design and Data Model of the BNL Archive and Dissemination 
System, 2:50542 (BNL-22612) 
SURVEYS/RADIOMETERS 
Newly devised infrared radiometer (ERI type IR ground scanner) 
pe gaa temperature of the Mihara crater, O-shima, 
2:481 
INHOMOGENEOUS PLASMA/DECAY INSTABILITY 
Parametric phenomena in i us plasmas, 2:50374 
INHOMOGE: US PLAS MAGNETIC 
RADIATION 
ay eee = —— harmonic generation of electromagnetic beams 


wo eae us plasma, 2:50416 
INHOMOGE US PLASMA/NONLINEAR PROBLEMS 
Nonlinear effects in 


effects in 
isothermal, inhomo, us plasmas, 2: ~~ — 
INHOMOGENEOUS PLASMA/PLASMA 
Dray effects while resonant interaction Sapeten particles and a 
Langmuir wave in an inhomogeneous plasma, 2:50396 
Parametric coupling of two — waves in an eee 
plasma. II. Stabilizing effects due to the 
created by an intense pump field, 2:5040 
INJECTION (BEAMS) 
See BEAM INJECTION 
INORGANIC ACIDS 
See also PHOSPHORIC ACID 
SILICIC ACID 
SULFURIC ACID 
INORGANIC ACIDS/ATOMIC RADII 
New abi map pmo method used to determine 
ey ay me radius of Si0.(WOs)es” , 2:49278 
INORGANIC "ACIDS LARIZABILITY 


New differential Bottcher-Onsager method used to determine 
larizability and it radius of SiOCWOs)r *, 2:49278 
INORGANIC COMPO / CHEMICAL REACTIONS 
Inhibition of positronium formation and reactions of positronium 
atoms in solutions, 2:50183 


See also FLIES 
MOSQUITOES 





INSECTS/BEHAVIOR 


INSECTS/BEHAVIOR 
Effects of thermal shocks on 


atic insects: a laboratory 
simulation. Final 


ifhing aq 
rt, June 1, 1974-May 31, 1976 (Isonychia, 


repo; 
Hydropsyche), 2:49845 (ORO-4607-3) 
INSECTS/INJURIES 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
r. 47254 (ORNL/TM-5793) 

INSECTS/TEMPERATURE MONITORING 

Effects of thermal shocks on drifting aquatic insects: a laboratory 
simulation. Final report, June 1, 1974-May 31, 1976 (Isonychia, 

- 2:49845 (ORO-4607-3) 

SPECTION 


In-service inspection a for liquid-metal-cooled fast 
breeder reactors, 2:48527 
IN-SITU GASIFICATION 
In-situ gasification of coal, 2:47145 
Manufacture of gas from combustible shales and by means of 
underground coal gasification, 2:47150 
IN-SITU GASIFICATION/ECONOMICS 
Gasification prospects and application in Cook Inlet, Alaska (4 
refs), 2:47146 
IN-SITU GASIFICATION/EXPLOSIVE FRACTURING 
Permeability of ~ losive-fractured-coal aquifer modeling and 
analysis of field hydraulic tests, 2:47144 (UCRL-52250 
Results from an in situ coal gasification experiment involvi 
UCRLS ae Hoe Creek Experiment No. 1, 2:47143 
INSOLATION/CALCULATION METHODS 
a of monthly average insolation on tilted surfaces, 
2:4792 
Correlation equation for hourly diffuse radiation on a horizontal 
surface, 2:47917 
Experimental and theoretical studies on solar energy for energy 
conversion, 2:47922 
INSOLATION/DATA 
Distribution of direct and total solar radiation availabilities for the 
USA, 2:47914 
INSOLATION/DATA ACQUISITION 
Monitoring the solar resource, 2:47911 
INSOLATION/DATA COMPILATION 
ba oo of monthly average insolation on tilted surfaces, 
INSOLATION/MEASURING INSTRUMENTS 
Consideration of design and calibration of terrestrial reference 
solar cells. Technical report No. II-4, 2:47947 (ERDA/NASA/ 
i 1022- — “il 
~~ of so jiation measuring equipment and glossary, 
47907 (DSE/ 1024-1) 
INSOLATION/ MEASURING METHODS 
Characteristics of clear sky normal incidence solar insolation 
measured with the RG2 filter, 2:47916 
Experimental and theoretical studies on solar energy for energy 
conversion, 2:47922 
Insolation data for solar energy conversion derived from satellite 
measurements of earth radiance, 2:47919 
— data: automation improves accuracy, reduces cost, 
INSOLATION/SEASONAL VARIATIONS 
— . - distribution of the incoming solar radiation in Mexico, 
1 
Solar radiation and the atmosphere; 2:47908 (LA-6637-C) 
Solar spectrum at t clear weather days, 2:47915 
INSULATION 
See THERMAL INSULATION 
INTAKE - age fae ecg Fg sp DISTRIBUTION 
Calculation of a fields in concrete hydraulic structures, 
2:47891 (AD-A-038303) 
INTEGRATED 


py et rae RADIATION EFFECTS 
Effects of defects and im 


material on radiation 
hardness of CMOS, devices, 2: 
Field oxide inversion effects in irradiated CMOS devices, 2:49662 
Origin of interface states and oxide charges generated by ionizing 
radiation, 2:49654 
— effects modeling and experimental data on I?L devices, 
INTEGRATED CIRCUITS/QUALITY ASSURANCE 
Neutron hardness assurance screen based on high-frequency probe 
measurements, 2:49642 
INTEGRATED CIRCUITS/RADIATION HARDENING 
Field oxide inversion effects in irradiated CMOS devices, 2:49662 
Neutron hardness assurance screen based on high-frequency probe 
penemn o CMGe 
ention oO tch-up by gold doping, 2:49608 
Radiation-hard CMOS/SOS standard cell circuits, 2:49624 


Radiation-hardened CMOS/SOS LSI circuits, 2:49664 
Self aligned radiation hard CMOS/SOS, 2:49663 
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Technique for selection of transient radiation-hard junction- 
isolated in ted circuits, 2:49622 
INTEGRATED LING SYSTEMS/DESIGN 
Nuclear power station with —_ circuit (Patent), 2:48465 
INTERA' DISPLAY DEVI 
—s standard time-sharing terminals, 2:50493 (CONF-761170- 


1) 
Visual Ly Rt, units ot a oe spmeeetioe os (Book), 2:50531 


See MAGNETIC LENS Si SPECTROMETERS 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
= measurement manual for natural gas pipeline 
compressor es, 2:47571 (NP-21987) 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Digital control device for recirculated flow of exhaust gas in an 
internal combustion engine (Patent), 2:49133 
Flow rate control apparatus in exhaust gas recirculation system 
(Patent), 2:49134 
Flow rate control mechanism for use in exhaust gas re-circulating 
system (Patent), 2:49135 
AL ELECTROMAGNETIC PULSES 
A numerical study of an idealized EMP problem. Technical report 
(EMP induced variations of electric field between Al plates), 
2:49605 (AD-A-035272) 
INTERNATIONAL AG 
Atomgesetz und internationale Uebereinkommen. Textausgabe der 
Neufassung des Gesetzes ueber die friedliche Verwendung der 
Kernenergie und den Schutz wr en ihre Gefahren (Atomgesetz) 
vom 6. November 1976 (BGBI. I S. 3053) sowie der 
ternationalen lane arene | en auf dem Gebiet der 
Kernenergie (German Federal Republic), 2:48542 
INTERNATIONAL ENERGY AGENCY/COORDINATED 
RESEARCH PROGRAMS 


— Energy Program of the International Energy Agency, 


INTESTINAL ABSORPTION/AGE DEPENDENCE 
Influence of age and sex on mineral absorption from the 
Szay 2000s tract (Rats, **Co, *'Cr, Fe 54Mn, ™Se, ®Sr, “V, 
INTESTINAL ABSORPTION/BIOLOGICAL MODELS 
Influence of age and sex on mineral absorption from the 
alimentary tract (Rats, °°Co, °'Cr, Fe, 54Mn, Se, Sr, “V, 
% Zn), 2:50025 aan 


/CESTO 
Helminth fauna of the wild reindeer of western Taimyr, 2:49973 
/NEMATODES 


NTESTINES 
Helminth fauna of the wild od of western Taimyr, 2:49973 
INVERSE SCATTERING PROBLEM 
(Problem of determining scattering potential Lm phase shifts.) 
Nonlinear evolution equations associated with energy 
Sc tentials, 2:50291 (N-77-10895) 


See also ANNELIDS 
MOLLUSCS 
NEMATODES 
PROTOZOA 
INVERTEBRATES/BIOMASS 
Effects of a continuous low-level No. 2 fuel di ion on 
laboratory-held intertidal colonies, 2:49800 (BNWL-SA-5825) 
INVERTEBRATES/ECOLOGY 
—— — in nutrient cycling, 2:49749 (CONF- 
1 
INVERTEBRATES/POPULATION DYNAMICS _ 


“eee 
IODINE/DIFFUSI 
October 1- 
P-1 eb gePi 
IODINE/ECOLOGICAL 
IODINE/QUANTITATIVE CHEMICAL ANALYSIS 
IODINE/X-RAY FLUORESCENCE ANALYSIS 
ysis 
IODINE ja len 


= of a continuous low-level No. 2 fuel 
tory-held intertidal colonies, 2:49800 NWL_SA-5825) 
EFFECTS 
catalysis of the water gas shift reaction using 
ium ase iodide (< 95°C), 2:47852 
Technical Division q 
December 31, 1976, 2-47 2 rac 
Trace element content of hair from Paeatieies with sickle cell 
anaemia, 2:49767 
Destructive-reductive decomposition of organic compounds, 
2:49245 (UCRL-Trans-1 noe 
High intensity source of polarized x-rays for fluorescent excitation 
), 2:49248 
Technical Division quarter’ rt, October 1- 
oy BD , 197 1976 247 2476 (ICP-1 i, 
Fate of iodine 131 ina in man, — 50022 
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IODINE 131/RADIATION MONITORING 
Animal Investigation Program 1973 annual report: Nevada Test 
Site and vicinity (Radioactivity in tissues of wild animals and 
cattle), 2:49789 (EMSL-LV.0 39-3) 
IODINE 136/BETA-MINUS DECAY 
~~ schemes for mass separated ‘°], ***], and '*’Xe (Halt-lives, 
7, transition probabilities, Ep eamaaas 2:50247 
IODINE 138/BETA-MINUS D AY 
ted 6], 138], and ve Xe (Halt-lives, 


y schemes for mass 
J, 7, transition pepo systematics), 2:5024 
ION ACOUSTIC UPLING 
—— calieien arising from nonlinear coupling 
between longitudinal excitations in plasmas, 2: "50395 
ION ACOUSTIC WAVES/DISPERSION RELATIONS 
Property of electrostatic ion-cyclotron waves and ion acoustic 
waves in a etic field, 2:50407 
ION ACOUSTIC WAVES/NONLINEAR PROBLEMS 
——— of higher order terms in the reductive perturbation 
LA —_ of a weed dispersive wave, 2:50411 
ION BEAM TYP CTORS 


See I-BEAM TYPE. REACTORS 
ION COLLISIONS 
See also ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
Surface and bulk phenomena in single crystal sputtering 
(Differential yield), 2:50177 
ION COLLISIONS/IONIZATION 
Ion-induced kinetic electron ejection from semiconductors and 
insulators (Review), 2:5017 
CLOTRON-. IN 


ION DETECTION/SECONDARY EMISSION DETECTORS 
Minimum io _— detection by secondary electron 
emission, 2:495 
ION DETECTION/SI SEMICONDUCTOR DETECTORS 
All epitaxial silicon diode heavy ion detector, 2:49524 
Thin epitaxial silicon for dE/dx Ly 2:49518 
ION DETECTION/TELESCOPE 


COUNTERS 
Detector system for low-energy light recone, 2:49561 
ION PLASMA WA VESV INTERACTION 


Wave-wave fmt te theory and ~ 2:50400 
ION SOURCES 
See also ALPHA SOURCES 
NEUTRAL BEAM SOURCES 
PENNING ION SOURCES 
ION SOURCES/DESIGN 
i fue density ion source (Patent; virtually any ion species), 
Update on the develo; ory of oo) multi-megawatt neutral 
beam source, 2:49479 (LBL-5900 
ION SOURCES/FABRICATION 
Source of lithium ions for calibration of mass spectrometers, 


2: 
ION SOURCES/OPERATION 

H™ source development at ANL, 2:49476 (CONF-7703 13-39) 

Heavy ion source support gas mixing experiments, 2:49475 
(CONF-7703 13-12 

ION SOURCES/POWER SUPPLIES 

Acceleration power supply with fast interruption switching circuit 
for high current ion source, 2: 

ION WAVES/DISPERSION RELATIONS 

Property of electrostatic ion-cyclotron waves and ion acoustic 
waves in a tic field, 2:50407 

ION-ATOM CO IONS/CHARGE EXCHANGE 

Processes of electron capture by multiply charged ions in 

collisions with atoms and molecules of gases, 2:50341 
IONIC CRYSTALS/CRYSTAL DEFECTS 
Lattice defects in ionic crystals: report on the Berlin conference 
(1976), 2:49228 (AD-A-037950) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
ION-MOLECULE COLLISIONS/CHARGE EXCHANGE 
Processes of electron capture by multiply charged ions in 
collisions with atoms and molecules of gases, 2:50341 
IONOSPHERE 
See also D REGION 
E REGION 
IONOSPHERE/ELECTRON DENSITY 
A = of the effects of temperature variations on radio wave 
. Research and development technical report (5 
Mis 2:50164 (AD-A-037645) 
lonospheric analysis and ionospheric modeling. Final report, July 
tober 1976, 2:50167 {AD- A-038298) 

Solar a (a oo hy with abstracts). Report for 1964-Feb 
77 (Co and ionosp! + observations during eclipses), 
2:50154 t NTIS/PS-7770050) 

IONOSPHERE/ELECTRON PRECIPIT ATION 

ICECAP ‘75-Chatanika radar results. Topical report Feb 75-May 

76, 2:50165 (AD-A-038259) 


IRON ALLOYS/MICROSTRUCTURE 


IRAN/NATURAL GAS INDUSTRY 
Prospective role of Iranian natural gas in the international energy 
market, 2:47561 
ied 1 “ Id 4 h bi 1 2:48556 
ran plans world’s fourth biggest nuclear programme, 2: 
IRID CATALYTIC EFFECTS 
Catalytic decomposition of ammonia (On group 8 metals), 2:47883 
IRID COMPLEXES/CATALYTIC EFFECTS 
—— — in catalysis. X. A new Fischer-Tropsch synthesis, 
:47 
IRIDIUM COMPOUNDS/CRYSTAL STRUCTURE 
Stabilization of one-dimensional conducting materials by carbonyl 
ligands. Crystal and molecular structure of InCOwCL, 2:49281 
IRID COMPOUNDS/MOLECULAR STR 
Stabilization of one-dimensional conducting materials by carbony’ 
ligands. Crystal and molecular structure of Ir(CO)sCl, 2:49281 
IRON/BIO) ICAL EFFECTS 
— transport in a Lake Tahoe tributary and its potential influence 


n ph lankton growth, 2:50051 
IRO NCATALY C EFFECTS 


Catalytic decomposition of ammonia (On group 8 metals), 2:47883 
IRON/CORRO 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
IRON/ECOLOGICAL CONCENTRATION 
Fluvial transport of selected heavy metals in the Grand Calumet 
River system (Cd, Pb, Zn, Fe), 2:49824 
ee in human hair from India (Pilani, Rajasthan), 
4 
Single human hair root analysis by nuclear particle accelerator 
technique, 2:49765 
IRON/EMBRITTLEMENT 
Void trapping of hydrogen in sintered iron, 2:47860 (COO-3166- 
21 


IRON/HADRONIC ATOMS 
Measurement of x rays from antiprotonic atoms and the effects of 
the strong interaction (Level widths and shifts, optical model 
tential, s- a — length), 2:50215 
IRON/HYDRID 
Informal anaes = report (Summary of research activities in the 
Material Scien — of Cornell University in 1977), 
2:49193 (COO-3166-22) 
IRON/METABOLISM 
= — balance studies during total parenteral nutrition, 


IRON/PRODUCTION 
BSC experience of arc-furnace continuous charging, 2:49110 
Electric arc furnace steelmaking with prereduced pellets, 2:49111 
IRON/PROTON REACTIONS 
Production rate of Cl-36 from thin iron target irradiated by high 
energy protons (0.6 to 29 GeV: excitation functions for 
39Ar, Ar), 2:50246 
IRON/SOIL CHEMISTRY 
——_ of alkaline earth, transition, and heavy metal cations 
y hydrous oxide gels of iron and aluminum, 2:49756 
IRON/SPECTROPH TTOMETRY 
ut - in 7 and surface waters in malaysian ecosystems, 2:49819 
IR 
Toney ~ 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
IRON 52/DIFFUSION 
Isotope effect in diffusion and its use in studies of metal oxides, 
2:49149 (CONF-7610100-1) 
IRON 59/DIFFUSION 
Isotope effect in diffusion and its use in studies of metal oxides, 
2:49149 (CONF-7610100-1) 
IRON 59/INTESTINAL ABSORPTION 
Influence of age and sex on mineral absorption from the 
alimentary tract (Rats, 5°Co, *'Cr, 5°Fe, **Mn, "Se, ®Sr, “V, 


See also AUSTENITE 
HASTELLOYS 
HAYNES ALLOYS 
IRON BASE ALLOYS 


STEELS 
IRON ALLOYS/HALL EFFECT 
Anomalous magnetoresistance and Hall effect in iron alloys of the 
layer structure TaSe2, 2:4923 
IRON ALLOYS/MAGNETORESISTANCE 
Anomalous magnetoresistance and Hall effect in iron alloys of the 
layer structure TaSe2, 2:49238 
IRON ALLOYS/MAGNETOSTRICTION 
— magnetostrictive rare earth-iron alloys. Technical report, 
:49171 (AD-A-038251) 
IRON ALLOYS/MICROSTRUCTURE 
~~ . alloying on Co-Si eutectoid structures and properties, 
491 





IRON ALLOYS/SORPTIVE PROPERTIES 


IRON ALLOYS/SORPTIVE PROPERTIES 

Hydrogen storage preparation of the hydride phase TigFe/sub x/ 
M/sub 1-x/H,. Annual s report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1) 

IRON BASE ALLOYS 
See also INCOLOY ALLOYS 
IRON BASE ALLOYS/CORROSION 

Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 

Corrosion chemistry in low oxygen activity atmospheres 
characteristic of gasified or incompletely combusted coal, 
2:47112 (CONF-7609102-) 

Sulfidation-resistant alloy for coal gasification service. Quarterly 

report, 1 September-30 November 1976, 2:47134 (FE-2299-6) 
IRON B, BASE ALLOYS/CURIE POINT 

Electronic and magnetic properties of amorphous Fe-P-B alloys 

(75 to 83 at.% Fe), 2:49176 (CALT-822-89) 
IRON BASE ALLOYS/DUCTILITY 

Ductility in hot isostatically pressed 250-grade maraging steel, 
2:49145 (SAND-76-85 16) 

IRON BASE ALLOYS/ELECTRIC CONDUCTIVITY 

Electronic and magnetic properties of amorphous Fe-P-B alloys 
(75 to 83 at.% Fe), 2:49176 (CALT-822-89) 

Thermal conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K (Fe-1.14 Cr, Fe-2.96 Cr, Fe-1.15 Cr-1.30 Ni, and Fe- 
3.15 Ni), 2:49178 (ORNL/TM-5539) 

IRON BASE ALLOYS/HOT PRESSING 

Ductility in hot isostatically pressed 250-grade maraging steel, 
2:49145 (SAND-76-8516) 

IRON BASE ALLOYS/MAGNETIZATION 

Electronic and magnetic properties of amorphous Fe-P-B alloys 
(75 to 83 at.% Fe), 2:49176 (CALT-822-89) 

IRON BASE ALLOYS/SEEBECK EFFECT 

Thermal conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K (Fe-1.14 Cr, Fe-2.96 Cr, Fe-1.15 Cr-1.30 Ni, and Fe- 
3.15 Ni), 2:49178 (ORNL/TM-5539) 

IRON BASE ALLOYS/THERMAL CONDUCTIVITY 
conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K (Fe-1.14 Cr, Fe-2.96 Cr, Fe-1.15 Cr-1.30 Ni, and Fe- 
3.15 Ni), 2:49178 (ORNL/TM-5539) 
IRON CARBIDES/CORROSION 

Sulfidation-resistant alloy for coal gasification service. Quarterly 

report, 1 et November 1976, 2:47134 (FE-2299-6) 
IRON COMPO /CATALYTIC EFFECTS 

Simulation of and extended Hueckel calculations on surface 
complexes in the synthesis of ammonia on iron (Intermediates in 
Nz and Hz chemisorption on iron catalyst), 2:47884 

IRON IONS/LET 

Dosimetric classification of mixed beams of cosmic ray heavy 
nuclei in space. Interim report No. 1, January-September 1976 
(0 to 760 MeV/nucleon), 2:50265 (AD-A-034205) 

IRON NITRIDES/CORROSION 
45 resistant alloy for coal gasification service. Quarterly 
ae tember-30 November 1976, 2:47134 (FE-2299-6) 
IRON 0} ORES/O PROCESSING 

Metallization of pelletized, domestic, iron oxide superconcentrates 
with lignite and coal in a rotary kiln. Report of investigations, 
1976, 2:47203 (PB-261336) 

TRON OXIDES/PERMEABILITY 
effect in diffusion and its use in studies of metal oxides, 
2:49149 (CONF-7610100-1) 
IRON OXIDES/PRECIPITATION 
Computational methods for “com from 
eothermal brines, 2:48242 os 
IRON SILICATES/PRECIPITATION 
Computational methods for — al precipitation from 
brines, 2:48242 (COO-2607-4) 
SULFIDES/PRECIPITATION 
"Ceaeeanel methods for estimating precipitation from 
-4) 


— brines, 2:48242 (COO-2 
ATION DEVICES/DESIGN 
Irradiation device (Patent), 2:47828 
IRRIGATION/ENERGY CONSUMPTION 
oe farm irrigation system a 
me 


letion rt, 2:49108 nt qd 
IRT-SOFIA REACTOR REA 
—— model of the RT. 2000 eee ——— reactor dynamics, 


ISABELLE STORAGE RINGS/CRYOSTATS 
Mechanical design of ISABELLE magnet cryostats, 2:49501 
(BNL-22493) 
ISABELLE STORAGE RINGS/ON-LINE CONTROL SYSTEMS 
ISABELLE half-cell control system, 2:49500 (BNL-22492) 
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ISABELLE STORAGE RINGS/SUPERCONDUCTING 
MAGNETS 


Prototype and proposed ISABELLE dipoles, 2:49502 (BNL- 
225 10). 
ISABELLE STORAGE RINGS/VACUUM SYSTEMS 
Characteristics of the ISABELLE vacuum system, 2:49499 (BNL- 


22490) 
ISCHEMIA/DIAGNOSIS 
Computed ‘ay 40) 24985 and brain scintigraphy in ischemic stroke 
(%/su ), 2:49959 


See CHEMICAL REACTIONS 
ISOTOPE ENRICHMENT 

See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 


(For separation of iso! of the same element only.) 


also GAS CENTRIFUGES 
LASER ISOTOPE SEPARATION 
THERMAL DIFFUSION 
Seven schemes for aerodynamic separation of isotopes, 2:47727 
(SAND-77-0021) 
Velocity slip and translational seg ene of ternary ea 


mixtures in free jet ex) 
ISOTOPE SEPARATION/ 
Theoretical investigations of plasma processes. Annual report, Oct 
1975-Oct 1976, 2:47823 (N-77-10910) 
ISOTOPE nent yn th cn eo RADIATION ai 
Isotope separation using microwave selective protection in trip! 
state photochemistry, 2:49298 (UCLA-34P91-83) 
ITALY/ CAL SURVEYS 
Study of the geothermal and mineral properties of the water 
bodies of the eastern part of the province of Siena, 2:48179 
ITALY/GEOTHERMAL EXPLORATION 
Study of the geothermal and mineral properties of the water 
bodies of the eastern part of the province of Siena, 2:48179 
ITALY/HOT SPRINGS 
Study of the geothermal and mineral properties of the water 
bodies of the eastern part of the province of Siena, 2:48179 
ITALY/HYDROLOGY 
Study of the geothermal and mineral properties of the water 
bodies of the eastern part of the province of Siena, 2:48179 


the ~ the Holland-Italy pipeline, 2:47596 
Search for uranium in Italy. Criteria adopted and results, 2:47690 


ns, 2:47726 (SAND-76-87 
GES 


J 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAMESPORT-1 REACTOR 
Testimony of Charles Komanoff, Energy Projects Director, 
Council on Economic Priorities before the New York State 
Board on oe Generation Siting and the Environment in 
Case 80003, application of Long Island Lighting Company to 
construct 2 1150-MW nuclear generating plants at Jamesport, 
Island, 2:48410 
IRT-2 REACTOR 
a of Charles Komanoff, Energy Pro = Director, 
on Economic Priorities before the New York State 
ee ae 
Case 80003, application of Long Island Lighting Company to 
construct 2 1 Gan plants at Jamesport, 
Island, 2:48410 
JAPAN/COAL GASIFICATION 
Coe atthe into fluid phase and direct liquefaction of coal (24 
JAPAN/OOAL Li LIQUEFACTION 
Conversion into fluid phase and direct liquefaction of coal (24 
refs.), 2:47172 
Future of coal liquefaction technique by direct catalytic 


(13 =—> 2:47174 
JAPAN/ENERGY PO 


Long term outlook “ - problems in Japan, 2:48176 
‘eee ee Essence of report of 
"ac aeaeaaaaiaaaaiaiaamaaaa anise, 
SHORTAGES 


———— = tbh oe 2:48176 


"Present gate und future of new energ) technology development 
JAPAN/GEOTHERMAL ENERGY 
Long term outlook for energy problems in Japan, 2:48176 


J APAN 





OCT. 31, 1977 


Present status of geothermal ee ene, 2:48174 
JAPAN, /GEOTHERMAL EXP ON 
Drilling of a high temperature ont bed in the Deiyu district of 
Akita prefecture, 2:48215 


Results of Hee in the Shizukuishi district, 2:48216 
JAPAN/G RESOURCES 


ee - - and future of new energy technology development, 
Present status of geothermal resources eee, 2:48174 
Utilization of geothermal energy, 2:48170 

JAPAN/GO POLICIES 
ee _ and future of new el technology development, 


2:48 
JAPAN/HOT SPRINGS 
— — of the landslide of the Fukenoyu thermal spring 


area, 
JAPAN/NATURAL GAS INDUSTRY 
Role of natural gas in the Japanese energy market, 2:47562 
JAPAN/NU INDUSTRY 
ae ment of domestic LWR technology, 2:48390 
JAPA CLEAR POWER 
en on the trends of atomic power development and utilization 
in 1973 fiscal year, 2:48570 
JAPAN/NU! POWER PLANTS 
Annual plans of safety research on reactor facilities, etc. (from 
— year 1976 to 1980), 2:48792 
arget scale of nuclear power generation. Essence of report of 
IF Committee on revision of target scale of nuclear power 
yt ment, 2:48369 
JAPAN, EARCH PROGRAMS 
— - : = and future of new energy technology development, 
JAPAN/SOLAR ENERGY 
Long term outlook for energy problems in Japan, 2:48176 
JAPAN/TECTONICS 
Crustal and mantle structure of northeast Japan, 2:48183 
JAPAN/VOLCANOES 
Earthquake swarm activity in the northern part of the 1975-1976 
Kirishima volcano, 2:48181 
Measurement of thermal areas in the Nakadake crater of Asosan, 
by an infrared radiation thermometer., 2:48191 
Newly devised infrared radiometer (ERI type IR ground scanner) 
= a surface temperature of the Mihara crater, O-shima, 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JATR REACTOR/CONTROL ROD WORTHS 
Reactivity worths of annular control rods in a pressure-tube-type 
heavy water lattice, 2:48673 
JET DRILLS 
See also DRILL BITS 
NOZZLES 
JET DRILLS/DESIGN 
Design of a water jet drill for development of geo’ eeteemt 
resources. Progress report, October 1, 1976- mber 1, 1976, 
2:48212 (COO-2677-5) 
JET DRILLS/NOZZLES 
Design of a water jet drill for development of geothermal 
resources. Progress report, October 1, 1976-December 1, 1976, 
2:48212 (COO-2677-5) 
JET DRILLS/RESEARCH PROGRAMS 
Design of a water jet drill for ere of geoth 
resources. Progress report, October 1, 1976- 
2:48212 Se 5) 
JET ENG at TENSION 


a 7 bony in ~ fuel (Patent), 2:47513 


“hall circuit breaker for 73 kA, 24 kV, 2:50447 (LA-tr-77-27) 
JET TOKAMAK/HIGH-FREQUENCY HEATING 
r. f. heating studies at the Grenoble Laboratory, 2:50303 
JET TO WER SUPPLIES 
dc circuit breaker for 73 kA, 24 kV, 2:50447 (LA-tr-77-27) 
JFER REACTOR 
See JOYO REACTOR 
JFT-2 TOKAMAK/RESEARCH PROGRAMS 
Present status of nuclear fusion research and development in 
JAERI (1976 edition), 2: aad 
* Tigaid metal [poten cateen | for | high- 

m technology for large, high-temperature, 
sodium rotating machinery. Third topical rt design data 
handbook for externally pressurized journal 5 including 
turbulence and inertia effects, 2:48494 4 (NYO-3930.9) 

JOYO REACTOR/COLD TRAPS 
Purification test of sodium b 
"77 mw rgegite ct bey fe = fe f LMFBR. 
ts on um loop for a transfer test o . 
248517 


ermal 
ber 1, 1976, 


rt — system, 2:48520 


KUWAIT/NUCLEAR POWER 


JOYO REACTOR/REACTOR COOLING SYSTEMS 
Purification test of sodium by cold Ape 2:48520 
JOYO REACTOR/SECONDARY 
= on sodium loop for heat ae test ‘cof LMI LMFBR, 
2:4851 
JUPITER PLANET/RADIATION BELTS 
eer upiter-Saturn low energy charged particle experiment, 
2:50162 


KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/OIL SAND DEPOSITS 


Heavy-oil sands, southeastern Kansas. Quarterly report No. 4, 


March 1, 1977-May 31, 1977, 2:47630 (COO-2997-5) 
KANSAS/URANIUM DEPOSITS 
Use of gamma-ray logs from wells drilled for petroleum 
exploration to define uranium provinces in subsurface 
formations, 2:47711 
KENTUCKY/ENERGY POLICY 
State energy programs in Kentucky, 2:48953 (CONF-770207-) 
KEROGEN/CHEMICAL COMPOSITION 


Investigation of the ozonization of the kerogen of the combustible 

shale kukersite, 2:47642 
KEROGEN/DECOMPOSITION 

Investigation of the ozonization of the kerogen of the combustible 

shale kukersite, 2:47642 
KEROGEN/GEOCHEMISTRY 

Mass and electron paramagnetic resonance spectrometric analyses 
of selected organic components of cretaceous shales of marine 
origin, 2:47632 

Study employing optical —— to evaluate organic 
metamorphism and 4 —— of sediments in the 
Mackenzie Delta weeny + aaa, 2:47405 

KEROGEN/MATURATIO) 

Study employing optical methods to evaluate organic 
metamorphism and oil- —_ of sediments in the 
Mackenzie Delta area, Nistrict o Mackenzie, 2:47405 

KEROGEN/OXIDATION 

Investigation of the ozonization of the kerogen of the combustible 

shale kukersite, 2:47642 
KEROSENE/PYROLYSIS 
Economic efficiency of a complex utilization of raw materials for 
pyrolysis, 2:47470 
KEROSENE/SOLVENT PROPERTIES 
Solubility BF wax in kerosene, 2:47485 
KIDNEYS/ CAL ANALYSIS 
Selenium levels in liver and kidney, 2:49759 
KIDNEYS/PATHOLOGICAL CHANGES 

Selected case histories and epidemiological exam; eae of human 
mercury poisoning. I. State-of-the-art review. II. An 
literature collection, 1947-1976, 2:50080 (ORNL/TIRC-77/ ) 

KINK INSTABILITY 

Necessary and sufficientcondition for hy tic stability of 

the bennett pinch. III. Reverse Bsub(Z) pinch, 2:50384 
KINK INSTABILITY/INSTABILITY GROWTH RATES 

Criterion for stability of high-m quasikink modes and its om 

rates in plasma in an external gravitational field, 2:50379 

UNIVERSITY UTR-10 CTOR 

See UTR-10-KINKI REACTOR 
KNOCK-ON ELECTRONS 

See ELECTRONS 
KOPPERS-TOTZEK PROCESS 

Manufacture of hydrogen from coal, 2:47854 

KOPPERS-TOTZEK P OCESS/ECONOMICS 5 

Koppers-Totzek coal gasification process for producing methanol 
and hydrogen, 2:47853 

KRYPTON/ RPTION 
Technical Division quarterly de rt, October 1- 
December 31, 1976, = 47766 (ICP-1 ii), 
KRYPTON/DIFFUSIO’ 
nauee verde cena of polymer films and coatings, 2:49282 
IN/SEPARATION PROCESSES 
A Mined separator {Patent) 2:47770 
KRYPTON 85/ADSORPTION : 

Method for separating condensive from gases containing 

radioactive rare (Patent), 2:47771 
KRYPTON 85 ONMENTAL TRANSPORT 
ee od ote sampling system (Nevada Test Site), 2:49740 (EMSL- 


KUWAIT/NUCLEAR POWER 
Kuwait needs nuclear for desalination and power, 2:48569 





LA CROSSE BOILING WATER REACTOR 
Ss 


LA CROSSE BOILING WATER REACTOR 
See LACBWR REACTOR 
LABORATORY EQUIPMENT 
See also MANIPULATORS 
VACUUM PUMPS 
pom methods for determining temperaturc preference, 


LACBWR REACTOR/REACTOR OPERATION 
Annual operating report for 1976, 2:48535 (DOCKET-50409-494) 


See also GREAT LAKES 
LAKES/CHEMICAL ANALYSIS 
Nitrogen, phosphorus, iculate and colloidal carbon content of 


oy, lle of a hard-water lake, 2:49797 
LAKES/ECO 
Macrophyte succession in Swedish lakes caused by deposition of 


airborne acid substances, 2:49739 
LAKES/MINERAL CYCLING 
Annual contribution of carbon, nitrogen, and phosphorus by 


it Canada — to a hardwater lake, 2:49798 


“tia contribution of carbon, nitrogen, and phosphorus by 


eese to a hardwater lake, 2:49798 
LAKES/PH VALU VALUE 


Thermally stratified acid water in late winter: a key factor 
inducing self-accelerating processes which increase 
acidificetion, 2:49738 

LAKES/WATER CHEMISTRY 
Wisconsin desmids. III. Desmid community composition and 
distribution in relation to lake type and water chemistry, 2:49965 
LAKES/WATER POLLUTION 
Investigation of Clearwater Lake as a potential sink for heavy 
from lead mining in southeast Missouri, 2:49822 

Precipitation loading of acid and heavy metals to a small acid lake 
near Sudbury, Ont., 2:49836 

bes and the recycling of heavy metals in an English lake, 


See SHEEP 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC/ACCELERATOR FACILITIES 
Tuning the beam sha <= section of the LAMPF biomedical 
channel, 2:49487 (LA-UR-77-638) 
LAMPF LINAC/BEAM BENDING MAGNETS 
LAMPF Line D fast deflector system, 2:49470 (LA-UR-77-565) 
LAMPF LINAC/BEAM SEPARATORS 
eames of the LAMPF particle separator, 2:49486 (LA-UR- 
LAMPF LINAC/ION SOURCES 
—" polarized ion facility: status report, 2:49478 (LA-UR-77- 


7) 
LAMPF LINAC/MATHEMATICAL MODELS 
Linear accelerator modeling: development and application 
(PARMILA), 2:49436 (LA-UR-77-576) 
LAMPF LINAC/OPERATION 
Status of the Clinton P. Anderson meson physics facility 
(LAMPP), 2:49428 
LAMPF LINAC/REMOTE HANDLING EQUIPMENT 
Solution for remote handling in accelerator installations, 2:49471 
-UR-77-582) 
PF LINAC/TARGETS 
Evolution of the LAMPF hi 
mechanisms, 2:49488 (LA- 
FILLS 


LAND 
See SANITARY LANDFILLS 
LAND RECLAMATION/PLANNING 
Ini integrated mined-area reclamation and land use planning. A case 
study of surface Peabody nie reclamation planning: area strip 
coal niversal Mine, S remmaee Indiana, 
2:47250 (A (RA(Vol. 3d)) 
LAND RECLAMATION/REVEGETATION 
Experiences with agricultural reclamation in territories with 
Opencast coal mining, 2:47259 
Integrated mined-area reclamation and land use planning. A case 
study of surface Peabody Gann reclamation p! : area strip 
coal niversal Mine, Univ 4 ‘Indiana, 
2:47250 (A 
USE 


power pion production target 
77-644) ’ 


L/EMR- 1(Vol.3d)) 


Energy-conserving lifestyles. Final report to the California 
Energy Resources Conservation and Development Commission 
(Examples at Reston, Vir, Irvine, California, and Cerro 


ginia, 
Gordo, ), 2:48911 (NP-21972) 
LAND USE/ENERGY DEMAND 


"oe energy requirements and land use patterns in Illinois, 
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LAND USE/PLANNING 
Obtaining and utilizing contaminant arrival distributions in 
transient flow systems 2:49778 (BCSR-6) 
LANGUAGES (PROGRAMMING) 
See — LANGUAGES 


See RARE EARTHS 
‘CHARGED-PARTICLE TRANSPORT 
Optimization of bremsstrahlung energy deposition, 2:50273 
ANTHANUM/TOXICITY 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 


2:47254 yn Fah 
ALLOYS 


See also LANTHANUM BASE ALLOYS 
LANTHANUM ALLOYS/ELECTRIC CONDUCTIVITY 
From superconductivity to ferromagnetism in amorphous Gd-La- 
Au rT ((La/sub 100-x/Gd/sub x/)soAuzo, x = 0 to 100, 1.7 
to 300° oan 2: ee (CALT-822-86) 
ALLOYS/MAGNETIC SUSCEPTIBILITY 
From aemeniteahee to ferromagnetism in amorphous Gd-La- 
Au SP ((La/sub 100-x/Gd/sub x/)soAuzo, x = 0 to 100, 1.7 
to 300°K), - 49174 (CALT-822-86) 
ASE ALLOYS/ELECTRIC CONDUCTIVITY 
From cea to ferromagnetism in amorphous Gd-La- 
Au _—- ((La/sub 100-x/Gd/sub x/)soAuao, x = 0 to 100, 1.7 
to 300°K), 2:49174 (CALT-822-86) 
BASE ALLOYS/MAGNETIC 
ae, , ee 
rom sites (Lavtab 1d to ferromagnetism in amorphous Gd-La- 
Au ot ert (La/sub 100-x/Gd/sub x/)soAuzo, x = 0 to 100, 1.7 
aa 300° Sa :49174 (CALT-822-86) 
ittel-Kasuya-Yosida interaction in amorphous 
— Ugo alloys with dilute Gd impurities (1.8 to 290°K), 
2: 49175 ( (CALT-822- 87) 
NTHANUM BASE ALLOYS/MAGNETIZATION 
Ruderman-Kittel-Kasuya-Yosida interaction in amorphous 
LasoAuszo alloys with dilute Gd impurities (1.8 to 290°K), 
2:49175 (CALT-822-87) 
pnt BASE ALLOYS/MAGNETORESISTANCE 
id dependence of resistivity minima in amorphous La- 
-Au alloys with high Gd content ((La/sub 100-x/Gd/sub x/ 
JsoAuzo, x = 8 to 40), 2:49177 (CALT-822-93) 
LANTHANUM BASE ALLOYS/RUDERMAN-KITTEL 
COUPLING 
Ruderman-Kittel-Kasuya-Y osida interaction in amorphous 
LasoAuso alloys with dilute Gd impurities (1.8 to 290°K), 
2: 49175 ( (CALT-822-87) 
LANTHANUM COMPOUNDS/ELECTRIC CONDUCTIVITY 
Structural and physical properties of La/sub 1-x/Sr/sub x/CrOs 
apg (X=0 and 0.16, 4.2 to 2000K), 2:49232 (CONF-770411- 
1 


LANTHANUM COMPOUNDS/LATTICE PARAMETERS 
Structural and physical properties of La/sub 1-x/Sr/sub x/CrOs 
system (X=0 and 0.16, 4.2 to 2000K), 2:49232 (CONF-770411- 


1 
LANTHANUM COMPOUNDS/MAGNETIC SUSCEPTIBILITY 
Structural and physical properties of La/sub 1-x/Sr/sub x/CrOs 
system (X=0 and 0.16, 4.2 to 2000K), 2:49232 (CONF-770411- 


1 
LAPLACE EQUATION/DIRICHLET PROBLEM 
Mixed-hybrid finite element t ap roximations of second-order 
pe dg boundary-value problems. II. Weak-hybrid methods, 
cane al gam 
FIELD/EXPLOITATION 
ae field (T: — 2:48202 
LARDERELLO GEOTHERMAL FIELD/GEOTHERMAL 
POWER 
Larderello field (T poo 2:48202 
LARVAE/BIOLOGICAL RADIATION EFFECTS 


Effects of radiation on development of Brugia pahangi in a 
tt strain - Aedes aegypti, 2:50016 
LARV. 
Lar, 


eemeenrt ar whe eae 
er 2:4 


hormone mimic ZR-512 (Altozar) on larval 
Rhithropanopeus harrisii at 


2:50030 
hormone mimic ZR-515 (Altosid) on larval 
pee ae! of th the mud-crab Rhi harrisii in 

various salinities and cyclic temperatures, 2:50031 


Effects of radiation on deve t of Bru ina 
git oR BEES strain of Aedes 2016 shes 
ON REA RID SYSTEMS 


Every lower bound on saat fa ary of pellet in 
a en cll 
Puzzle pellet: an im ae eats laser irradiation of 
dynamic arrays fusion nine wleoubalens Rapeoe 
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LASER FUSION REACTORS/RADIATION HEATING 
a of noha problems in laser-fusion reactors, 
2:50466 (UWFDM 
LASER FUSION REACTORS/SAFETY 
Radiolo; safety des a considerations for a laser-fusion facility, 
2: 5 (UCRL-785 
LASER FUSION REACT ‘ORS/SHIELDING 
a xy aS desi, _— for a laser-fusion facility, 
LASER IMPLOSIONS: 
apne and device for the powerful compression of laser- 
— plasmas for nuclear oe (Patent), 2:50467 
LASER IMPLOSIONS/ENERGY BALANCE 
Energy lower bound on laser irradiation of an array of pellets in 
fusion-fission processes, 2:50437 
LASER IMPLOSIONS/ION TEMPERATURE 
Laser fusion (Review of work at KMSF), 2:50469 
LASER IMPLOSIONS/PLASMA INSTABILITY 
Growth and saturation of instability of .- herical implosions driven 
by laser or charged particle beams, 2:50369 (LA- Ry. 860) 
LASER IMPLOSIONS/PLASMA SIMULATION 
Growth and saturation of instability of —— implosions driven 
by laser or a es a, 2:50369 (LA-UR-77-860) 
LASER ISOTOPE 
Laser isotope separation, 2: ATTA 
tion of mixtures of gaseous isotopes (Patent), 2:47824 
btw isotope separator (Patent; especially for uranium), 
LASER MATERIALS/OPTICAL PROPERTIES 
Optical materials characterization. Semi-annual technical rport, 1 
August 1976-31 January 1977, 2:49370 (PB-264692) 
LASER MATERIALS/RESEARCH PROGRAMS 
Preparation of rare earth doped laser materials and Er, Tm, 
0: YLiF, laser rods. Final report, 1 November 1975-1 
November 1976, 2:49349 (AD-A-035148) 
LASER MIRRORS/DESIGN 
Laser output coupler (Patent), 2:49374 
Variable curvature optics for lasers (Patent), 2:49373 
LASER RADIATION/BIOLOGICAL EFFECTS 
The measurement of threshold temperatures in the ocular fundus 
for laser-induced visible lesions. Interim report, 2:50092 (AD-A- 


035057) 
LASER RADIATION/HEALTH HAZARDS 
a of a laser equipped rifle for the US Army Human 
ge Aberdeen Proving Ground, Maryland, 
eg 1977. Nonionizing radiation protection special study, 
2: oN (AD-A-037615) 
tical hazards of weather service instrumentation, January 1977. 
min = radiation protection special study, 2:50095 (AD-A- 
LASER RADIATION/INTERACTIONS 
Interaction of nonthermally excited plasma particles with laser 
photons, 2:50399 
Reactions between radiation and matter through multiphoton 
rocesses in a closed cavity at equilibrium, 2:50398 
LASER-PRODUCED PLASMA 
Laser produced plasma from a solid target, 2:50367 
— and device for the powerful compression of laser- 
eae lasmas for nuclear fusion (Patent), 2:50467 
LASER-PRODUCED PLASMA/ANGULAR DISTRIBUTION 
distribution of laser li it scattered from laser-produced 
oy at o— irradiance, 2 2 (NRL-MR-3486) 
=~ PRODUCED PLASMA/BRILLOUIN EFFECT 
rt of the eo on stimulated backscatter, 2:50368 
LAS -PRODUCED SMA/ELECTRON DENSITY 
Scattered light evidence for short density scale heights near 
critical density in laser-irradiated plasmas, 2:50366 (UCRL- 


78444(Rev.2)) 
LASER-PRODUCED PLASMA/ENERGY LOSSES 
a reflection losses during laser-heating of solid targets, 
a et PLASMA/MAGNETIC FIELDS 
uced magnetic fields in pellet plasma accompanied by strongly 
oo motion, 2 2:50468 
LASER-RADIATION HEATING/ENERGY LOSSES 
Diffused reflection losses during laser-heating of solid targets, 
2:50309 
LASERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/BIBLIOGRAPHIES 
Bibliography of Soviet laser developments, Number 25, July- 
September 1976, 2:49356 (AD-A-037816) 


LEAD/BIOLOGICAL EFFECTS 


Bibliography of Soviet laser develo, its, Number 24, April- 
June 1976, 2:49357 (AD-A-03781 
Cumulative author index for Soviet laser bibliographies, Numbers 
19-25, January 1975-September 1976, 2:49358 (AD-A-037818) 
LASERS/DESIGN 
Laser and optical physics. Final report, 1 August 1972-1 
November 1975, 2:49380 (AD-A-034957) 
LASERS/ENERGY TRANSFER 
Vibration-to-electronic energy transfer for electronic transition 
lasers. Technical report, 2:49348 (AD-A-035065) 
LASERS/LIFETIME 
Kinetic studies for XeF and KrF lasers. Quarterly interim 
technical report no. 1, 2:49360 (AD-A038083). 
LASERS/OPERATION 
Laser and optical physics. Final report, 1 August 1972-1 
November 1975, 2:49380 (AD-A-034957) 
LASERS/OPTICAL PUMPING 
Optically pumped collision laser in Hg at 546.1 um, 2:49371 
LASERS/QUENCHING 
Kinetic studies for XeF and KrF lasers. Quarterly interim 
technical report no. 1, 2:49360 (AD-A-038083) 
L 


(Los Alamos Scientific Laboratory.) 
LASL/ARCHAEOLOGY 
Pajarito Plateau archaeological survey and excavations (Los 
Alamos Reservation), 2:49791 (LASL-77-4) 
LASL/COMPARATIVE EVALUATIONS 
Comparative distribution of plutonium in contaminated 
ecosystems at Oak Ridge, Tennessee and Los Alamos, New 
Mexico, 2:49788 (CONF-770429-2) 
LASL/COMPUTER-AIDED DESIGN 
Progress in mechanical design and drafting at LASL using 
interactive jaa 2:50502 (LA-UR-77-742) 
LASL/LAND USE 
Pajarito Plateau archaeological survey and excavations (Los 
Alamos Reservation), 2:49791 (LASL-77-4) 
LASL/RADIATION MONITORING 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
LASL/TERRESTRIAL ECOSYSTEMS 
Comparative distribution of ee in contaminated 
ecosystems at Oak Rid ennessee and Los Alamos, New 
Mexico, 2:49788 (CO 770429-2) 
LATENT HEAT STORAGE/ECONOMICS 
Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
systems. Final report. Volume I. Technical report, 2:48159 
(EPRI-EM-256) 
LATENT HEAT STORAGE/FLUIDIZED BED 
Fluidized bed heat exchanger using encapsulated phase change 
materials, 2:48166 
LATENT HEAT STORAGE/HEAT TRANSFER 
Heat transfer characteristics of a latent-heat storage system near 
uilibrium state, 2:48164 
LATENT HEAT STORAGE/TECHNOLOGY ASSESSMENT 
Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
systems. Final report. Volume I. Technical report, 2:48159 
(EPRI-EM-256) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY 
Early days in the Lawrence Laboratory (Through 1940), 2:50300 
(CONF-7610113-1) 
LAWRENCE LIVERMORE LABORATORY/ENVIRONMENT 
Environmental monito at the Lawrence Livermore 
Laboratory 1976 ann 2:49728 (UCRL-50027-76) 
LAWRENCE : LIVERMORE BORATORY/MONITORING 
Environmental monito: at the Lawrence Livermore 
Laboratory 1976 ann rt, 2:49728 (UCRL-50027-76) 
LAWRENCE LIVERMORE RATORY/RADIATION 
MONITORING 


Environmental monitoring at the Lawrence Li 
Laboratory 1976 om 2:49728 SUCRL. 50027-16) 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 


Earth Sciences Division annual 1976 (Research programs 
in Earth sciences), 2:50105 (UCID-17476-76) 

ule y and technology review, 2:48896 (UCRL-52000-77-3) 

IOLOGICAL ACCUMULATION 
Waterplats and the recycling of heavy metals in an English lake, 
24982 
LEAD/BIOLOGICAL EFFECTS 

Association of Delta-aminolaevulinic acid with the neurological 
and behavioural effects of lead meer (Rats, gerbils), 2:50067 

Effect of lead on Delta-aminolevalinic acid dehydratase activity in 
material and fetal erythrocytes, 2:50087 





LEAD/BODY BURDEN 


Studies of trace metal lead levels in human tissues. III. The 
investigation of lead levels in rib and vertebra samples from 
Canadian residents, 2:50083 

LEAD/BODY BURDEN 

Child lead exposure determined from measurement of x-ray 

fluorescence of teeth in situ, 2:49953 
LEAD/CHEMICAL ANALYSIS 

Relationships between uranium and trace metal concentration in 
volcanic rocks from Nevada, 2:47719 

Study of some trace elements in the 1/2 ton per day SYNTHOIL 
PDU, 2:47179 

LEAD/ECOLOGICAL CONCENTRATION 

Effect of lead on Delta-aminolevalinic acid dehydratase activity in 
material and fetal erythrocytes, 2:50087 

Fluvial transport of selected heavy metals in the Grand Calumet 
River system (Cd, Pb, Zn, Fe), 2:49824 

Heavy metal additions to the surface waters, stream sediments and 
selected aquatic life in the Meramec Park Reservoir Drainage 
Basin, Missouri (Hg, Cu, Pb, Zn, Cd), 2:49820 

Investigation of Clearwater Lake as a potential sink for heavy 
metals from lead mining in southeast Missouri, 2:49822 

Metal concentrations in human hair from India (Pilani, Rajasthan), 
2:49758 

Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 

Trace metals in rivers: speciation, transport and role of sediments 
(Cd, Pb), 2:49818 

—— and the recycling of heavy metals in an English lake, 
2:4 

LEAD/ELECTRON-ATOM COLLISIONS 

Electron-metal atom collision cross sections (Cross sections, 

autoionization review), 2:50193 
LEAD/ELECTRONIC STRUCTURE 

Effect of spin-orbit splitting on the valence band density of states 

of lead, 2:49180 
LEAD/ENVIRONMENTAL EFFECTS 

a of Clearwater Lake as a potential sink for heavy 
metals from lead mining in southeast Missouri, 2:49822 

Trace metal and trace organic emissions to the environment by 
lead-zinc mining and milling operations, 2:49827 

LEAD/ENVIRONMENTAL TRANSPORT 

Appendix to Health and Safety Laboratory environmental 
quarterly report (Fallout radionuclides deposited and in surface 
air at various world sites; *7Cs and ®Sr in milk and drinking 
water in New York City; and stable Pb in surface air), 2:49743 
(HASL-321(App.)) 

Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 (HASL-321) 

LEAD/EPIDEMIOLOGY 

Epidemiologic study of the relationship between lead in drinking 

water and blood lead levels, 2:49815 
LEAD/INGESTION 

Trace element toxicity associated with a public water supply (Cu, 

Cd, Pb), 2:49816 
LEAD/METABOLISM 

Environmental interaction of lead and cadmium on reproduction 

and metabolism of male rats, 2:50072 
LEAD/MILLING 

Trace metal and trace organic emissions to the environment by 

lead-zinc mining and milling operations, 2:49827 
LEAD/MINING 

Trace metal and trace organic emissions to the environment by 
lead-zinc ~~ milling operations, 2:49827 

ag and the recycling deny metals in an English lake, 

LEAD/POLAROGRAPHY 

Determination of traces of heavy metals in food by means of 

inverse polarography. I. Determination of lead, cadmium, and 


Adsorption of alkaline earth, transition, and heavy metal cations 
by hydrous oxide gels of iron and aluminum, 2:49756 
Stability constants of Cu**, Pb**, and Cd** complexes with humic 
acids, 2:49757 
LEAD/TISSUE DISTRIBUTION 
Identification of lead-binding components in rat liver: in vivo 
study, 2:49943 
LEAD/TOXICITY 
Environmental interaction of lead and cadmium on reproduction 
and metabolism of male rats, 2:50072 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
Trace element toxicity associated with a public water supply (Cu, 
Cd, Pb), 2:49816 
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LEAD 208/ENERGY LEVELS 
Neutron-induced gamma-ray production in °*Pb for incident- 
neutron energies between 4.9 and 8.0 MeV and in *°Bi for an 
incident-neutron energy of 5.4 MeV, 2:50257 
LEAD 208 TARGET, ON REACTIONS 
Neutron-induced -ray production in **Pb for incident- 
neutron energies between 4.9 and 8.0 MeV and in ® Bi for an 
incident-neutron energy of 5.4 MeV, 2:50257 
LEAD 208 TARGET/PHOTONUCLEAR REACTIONS 
Discovery of large sd-wave admixtures for 1~ resonances in 
207 Pb +n system (Photoneutron polarizations), 2:50256 (ANL- 
76-96 
LEAD IODIDES 


PbIz as nuclear icle detector, 2:49521 


LEAD ISOTOPES/ISOTOPE — . oo esi 
Sulphur and lead isotopes in strata-bound deposits, ch. 8, 2: 
LEAD MINERALS/THERMOLUMINESCENCE 


New thermoluminescence techniques for mineral exploration, 
2:50138 (BNL-22432) 
ORES/EXPLORATION 
Janes and Mcnish townships, district of Sudbury, 2:47672 
LEAD SULFIDES/PRECIPITATION 
Computational methods for ow | from 
geothermal brines, 2:48242 (COO-2607-4) 
LEAD-ACID BATTERIES/BATTERY CHARGING 
Gas liberation in a lead-acid storage battery (Recommendations 
for reducing), 2:48848 (EPRI-EM-448-SR) 
LEAD-ACID BATTERIES/COST 
Executive summary study of lead-acid battery systems for peaking 
power. Final report for the period ending October 1976, 2:48833 
(CONS/2114-1) 
LEAD-ACID BATTERIES/GASES 
Electrochemical mechanism of stibine formation when charging a 
lead-acid battery, 2:48849 (EPRI-EM-448-SR) 
Gas liberation in a lead-acid storage battery (Recommendations 
for reducing), 2:48848 (EPRI-EM-448-SR) 
Removal of arsine and stibine by lead-acid battery flash arrestors, 
2:48846 (EPRI-EM-448-SR) 
Stibine formation and detection in lead acid batteries, 2:48845 
(EPRI-EM-448-SR) 
Stibine generation in the lead-acid battery (Literature review), 
2:48847 (EPRI-EM-448-SR) 
LEAD-ACID BATTERIES/GRIDS 
Gas liberation in a lead-acid —— battery (Recommendations 
for reducing), 2:48848 (EPRI-EM-448-SR) 
LEAD-ACID BATTERIES/PRODUCTION 
Executive summary study of lead-acid battery systems for peaking 
power. Final report for the period ending October 1976, 2:48833 
(CONS/2114-1) 
LEAK DETECTORS 
Circuit for detecting water leak in a sodium cooling system 
(Patent), 2:48512 
Method of detecting leakage in nuclear reactor containment vessel 
oa. 2:48758 


See LEAKS 
LEAKS/CONTROL 
UK | e control policy, 2:47606 
LEAST SQUARE FIT/ALGORITHMS 
Levenberg- uardt —— implementation and theory, 
2:50496 (CONF-770636-1) 
LEAVES/BIOCHEMISTRY 
Physiological and biochemical aspects of cadmium toxicity in 
soybean. Part II. Toxicity, bioaccumulation and subcellular 
fractionation of cadmium in soybean plants grown at subchronic 
to acute cadmium levels, 2:50053 


INS 
See also ELECTRONS 

LEPTONS/LEPTONIC DECAY 

New neon, 2:50224 (SLAC-198) 
LEPTONS/POSTULATED PARTICLES 

New lepton, 2:50224 (SLAC-198) 
LETTUCE/AQUACULTURE 

Combined production of fish and plants in recirculating water, 


2:49920 
IREVENTIVE MEDICINE 
Potential role of mycotoxins and of trace elements in prophylaxis 
of leukemia, 2:50085 
LEUKEMIA/RADIOINDUCTION 


Radiation-induced murine leukemia ERLD in cell culture, 2:49994 
LEUKOCYTES 


See also LYMPHOCYTES 


LEUKOCYTES/SEPARATION PROCESSES 


Developments in rapid cell analysis and sorting techniques 


applicable to biomedical problems, 2:49910 
LICENSING 


See also REACTOR LICENSING 
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LICENSING/RECOMMENDATIONS 
Public colloquium on mandatory patent asso to ONE. 770106-) 


LLDRIFTE GF DETECTORS ESRC 


Intrinsic efficiency of ge: um: a basic for calculating expected 
penny efficiency SFnocreticni and experimental study), 
LI-DRIFTED GE DETECTORS/TIME RESOLUTION 
Comparative timing performance of large volume Ge(Li) and 
E coaxial oom. 2:49515 
LIGASES/METABOLISM 
Association of Delta-aminolaevulinic acid with the neurological 
and behavioural effects of lead exposure (Rats, gerbils), 2:50067 
Glutamine synthetase and glutamyltransferase in developing chick 
and rat tissues, 2:49938 


LIGHT 
See VISIBLE RADIATION 
LIGHT EMITTING DIODES/PHYSICAL RADIATION 


Application of damage constants in — amma irradiated 
amphoterically Si do; =< GaAs LEDs, 2:49617 
Radiation testing of a tics data link, 2:49632 
LIGHT EMITTING DIODES/RADIATION HARDENING 
Dopant and all ~ effects in gamma irradiated GaAs light 
emitters, 2:4 
LIGHT PIPES 
Prospects for lightwave communication via optical fibers, 2:49672 
LIGHT PIPES/DATA TRANSMISSION 
Determination of pulse broadening in optical fibers from 
numerical solutions of a wave — 2:50296 (UCID-17481) 
LIGHT PIPES/OPTICAL DISP’ 
Determination of pulse broadening i in aed fibers from 
numerical solutions of a wave equation, 2:50296 (UCID-17481) 
LIGHT SOURCES/DESIGN 
Analysis of the M113 Baraat telescope radioactively 
illuminated yo 47831 (AD-A-034152) 
LIGHT WATER B REACTORS 
See LWBR TYPE RE REACTORS 
LIGHTING SYSTEMS/DESIGN 
Lighting for North Sea oil and gas production, 2:47454 
The illumination of the 5 nea ig Collieries —— Final 
rt, 1 Oct 1974-30 1975, tn 47292 (PB-261226) 
LIGHTING SYSTEMS/EFFICIE 
New fluorescent ase for camer Tighting, 2:49071 
LIGNIN/OXIDATIO 
Oxidation of lignin and cellulose, humification and coalification, 
2:47267 (COO-2898-2) 
GNITE/CHEMICAL REACTIONS 
Metallization of pelletized, domestic, iron oxide superconcentrates 
with lignite and coal in a rotary kiln. Report of investigations, 
1976, 2:47203 (PB-261336) 
GNITE/HYDROGENATION 


ae a in the Rhine Basin, 2:47312 
Historical trends in coal utilization and supply. Open file report, 


2:47353 (PB-261278) 
LIGNITE/SOLUBILITY 
ae into granular type lignite by means of a benzene- 
alcohol mixture (7 refs), 2:47224 
LIGN cs 


La energy =a an tidy pe ae papers, — 
orld energy supplies, 1950-1974: statistical papers, 2:4 
LIMESTONE/ DECOMPOSITION 


Differential thermal analysis and reaction kinetics for nth-order 
reaction, 2:49269 
LIMESTONE/THERMOLUMINESCENCE 
New thermoluminescence techniques for mineral exploration, 
— (BNL-22432) 


See LINEAR sas TORS 


ACCELERATO) 
See also LAMPF LINAC 
STANFORD 20-GEV LINAC 
LINEAR ACCELERATORS/BEAM BUNCHING 
Reduction of losses in linacs for protons or heavy ions, 2:49430 
(BNL-22511) 
LINEAR ACCELERATORS/BEAM FOCUSING MAGNETS 
Low-energy linac structure for PIGMI (Pion generator for 
medical irradiations (PIGMI)), 2:49422 (LA-UR-77-604) 
LINEAR ACCELERATORS/CAVITY RESONATORS 
High energy accelerating structures for high gradient proton linac 
lications, 2:49438 (LA-UR-77-634) 
LINEAR eee mat nee gay ACQUISITION SYSTEMS 
Lessons learned from desi; “p and commissioning a versatile 
— eoeing system for an accelerator development facility, 
LINEAR ACCELERATORS/DESIGN 
Ph Division annual review, 1 April 1975-31 March 1976 
(ANL), 2:50230 (ANL-76-96) 


LIQUEFIED PETROLEUM GASES/DISTRIBUTION 


LINEAR ACCELERATORS/MATHEMATICAL MODELS 
Linear accelerator modeling: Grats and application 
(PARMILA), 2:49436 (LA-UR-77-57: 
LINEAR NOCELERATORS/ON-LINE ¢ CONTROL SYSTEMS 
Lessons learned from oy oe and commissioning a versatile 
= _—. system for an accelerator development facility, 


— ACCELERATORS/PLANNING 
a nducting heavy-ion linacs, 2:49414 (CONF- mie 
LI R oe RS/SUPERCONDUCTING CA 


Spies ring resonator for the Argonne superconducting heavy ion 
booster, 2:49451 (CONF-77 ie. 
LINEAR PINCH DEVICES/KINK INSTABILITY 


Necessary and sufficientcondition for h D pinch, 250384 
the bennett wo lil. re Bsu zy Da es 2: ny 
LINEAR THETA PINCH DEVI 
Capacitive, sieet and eertale energy ate valk a hih power 
Ee 5 (LA-UR-77-1181) 


(CES/PLASMA DIAGNOSTICS 
Schlieren nett oo of a high density z-pinch, 2:50320 


Im _— — liners for coal gasifiers, 2:47105 (CONF- 
LINERS/PERFORMANCE TESTING 
Testing a coke oven ow lining of high specific heat 
exchange surface, 2:47061 
LINERS, IRMAL EFFICIENCY 
Testing a coke oven weenie lining of high specific heat 
exchange surface, 2: 
LINOLENIC ACID/METABOLISM 
Biosynthesis of polyunsaturated fatty acids in the developing 
brain. I. Metabolic transformations of intracranial 
administered 1-'*C linolenic acid (Rats), 2:49935 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIPASES/BIOCHEMICAL REACTION KINETICS 
— molecular properties, and kinetic characterization of 


Ro rotein li ARS rat heart, 2:49900 
LIPA /MOLECULAR STRUCTURE 


Isolation, molecular properties, and kinetic characterization of 
li pote te rat heart, 2:49900 
LIPOPOLYSA\ DES/BIOLOGICAL EFFECTS 
Transfer RNA species in human lymphoc stimulated by 
mitogens and in leukemic cells (*H, '*C, **P tracer techniques), 
2:49885 
LIPOPROTEINS/ELECTROPHORESIS 
Automated microdensitometry and quantification of lipoproteins 
by agarose Tay electrophoresis, 2:49898 
LIPOPROTEI S/QUANTITA TIVE CHEMICAL ANALYSIS 
Automated microdensitometry nytt quantification of lipoproteins 


by agarose gel electrophoresis, 2:49898 
LIQUEFIED NATURAL GAS 


Utilisation of LNG for feeding distribution networks, 2:47586 
oe NATURAL GAS/CONSUMPTION RATES 
rt of the Committee H on liquefied , 2:47553 
LIQUEFIED NATURAL GAS/OFFSHORE SITES 
LNG port backers hit siting bill c es, 2:48975 
LIQUEFIED NATURAL GAS/PRODUCTION 
— gas liquefaction in the North Sea, 2:47552 
rt of the Committee H on liquefied 2:47553 
Liat FIED NATURAL GAS/STORAGE FACILITIES 
LNG decision in California: reliability, cost, safety, and siting. 
Final report, 2:47582 (NP-22004) 
LNG terminals in California: An overview of LNG technology, 
the need for state regulation, and recommended resources 
uired for regulatory program development, 2:47583 (NP- 
10 


22 
LIQUEFIED NATURAL GAS/TRADE 
New LNG import projects for the United States, 2:47626 
Prospective role of! ranian natural gas in the international energy 
market, 2:47561 
Report of the Committee H =) oe Bases, 2:47553 
a FIED NATURAL GA 
G transport in me nab concrete ship as both safdty and 
economy is illustrated by the example of a 128,000 cm® tanker, 
2:47614 
Northern railway option, 2:47507 
Observations of an experimental LNG carrier at sea. II. Stress 


fo ny of LNG tanks, 2:47612 
LIQ D PETROLEUM GASES/COMBUSTION 
PROPERTIES 
Development of forced-draught burners with large turn-down 
ratio for various fuel 2:47865 
oe PETROLEUM Ce RATES 
a of the Committee H on liquefied 2:47553 
LIQUE EFIED PETROLEUM GASES/D UTION 
anufacturing and main trends of utilisation of liquefied gas in the 
USSR, 2:47556 





LIQUEFIED PETROLEUM GASES/MONITORING 


a PETROLEUM GASES/MONITORING 
josh analytical methods for Set G, 2:49723 (PB-265026) 
LIQUEFIED PETROLEUM GASES/PRODUCTION 
Report of the Committee H on liquefied gases, 2:47553 
Su ae demand of liquefied petroleum gases: future prospects, 
LIQUEFIED PETROLEUM GASES/STORAGE 
Mass am of liquefied Spe st tet gases in the USA, 2:47625 
ee PETROLEUM GASES/TRADE 
a of the Committee H on liquefied , 2:47553 
Ligue FIED PETROLEUM GASES/U 
anufacturing and main trends of utilisation of liquefied gas in the 
USSR, 2:47556 
Technical aspects of the large-scale application of butane and 
butane air mixtures, 2:47555 


See CONDENSERS 
LIQUID ASPHALT 
See RESIDUAL FUELS 
— CONTAMINATION MONITORS/CRYSTAL 


of diamond detectors as immersed alpha-counters, 2:49539 
tae CONTAMINATION MONITORS/DESIGN 
Liquid effluent beta monitor, 2:49557 
LIQ’ FUELS/ADDITIVES 
Effect of smoke and corrosion suppressant additives on particulate 
and us emissions from a utility gas turbine. Final report, 
2:48341 (EPRI-FP-398) 
LIQUID FUELS/COMBUSTION PROPERTIES 
Combustion of li ob he fuel in tunnel burners, 2:49396 
LIQUID IONIZA’ ERS/ENERGY RESOLUTION 
High resolution liquid argon en -absorption detectors: electronic 
noise and electrode configuration, 2:49596 
LIQUID METAL FAST B ER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID PHASE METHANATION PROCESS/ECONOMICS 
Liquid phase methanation pressure study. Interim report, Series 
No. I: E-3, 2:47132 (FE-2240-17) 
LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 
Coal gasification. Quarterly report, July-Septebmer 1976, 2:47118 
(ERDA-76-93/3) 
LIQUID PHASE METHANATION PROCESS/PRESSURE 
DEPENDENCE 


Liquid phase methanation ee study. Interim report, Series 
No. E E-3, 2:47132 (FE-2240- 
LIQUID SCINTILLATION DETECTORS/LOW LEVEL 
COUNTING 


Comments on the note: ‘Liquid scintillation a particle assay with 
energy and pulse shape discrimination’, by P. Cross and G.W. 
McBeth, 2:49511 

LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/ENVIRONMENTAL EFFECTS 

Chemical forms of mercury and arsenic emitted by a geothermal 
power plant, 2:49829 

Potential toxicity and bioaccumulation in aquatic systems of trace 
elements present in aqueous as conversion effluents, 2:49830 

LIQUID WASTES ‘CATIO 

Environmental questions ams the operation of a cooling 
tower: yield and dischar, ~ 9 of dissolved and undissolved 
materials, 2:49748 (ORNL-tr-4366) 

LIQUID WASTES/RADIATION MONITORING 
—— effluent beta monitor, 2:49557 
LIQUID WASTES/RADIOA' 

Environmental monitoring at the Lawrence Livermore 

Laboratory 1976 annual report, 2:49728 (UCRL-50027-76) 
LIQUID WASTES/SAMPLING 
Environmental mae at the Lawrence Livermore 
Laboratory 1976 ann pont, 2:49728 (UCRL-50027-76) 
LIQUID WASTES/TOXIC MATERIALS 
Environmental technology applications: fact file on toxic 
contaminants in industrial waste process streams, 2:50081 
(UCID-17464) 
LIQUID-METAL MHD GENERATORS/COST 

S of the ECAS MHD power plant results, 2:49026 

(CONF-761015-) 
ya a rn ee 
of t power plant results, 2:49026 
NF-761015-) , 
AMlelting and solidification of geometrical 
solidification of geometrically simple bodies, 2:49324 
ohNt30) : 
LITHIUM/ATOM-MOLECULE COLLISIONS 

Theoretical study of LizH. II. Correlation diagram, and collinear 
reactions of H with Lie and Li with LiH in ground and excited 
states, 2:50196 
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LITHIUM/CHEMICAL ANALYSIS 2 
Relationships between uranium and trace metal concentration in 
volcanic rocks from Nevada, 2:47719 
LITHIUM/DEUTERON REACTIONS 
Neutron yields and dosimetry for Be(d,n) and Li(d,n) neutron 
sources E/sub d/ = 40 MeV, 2:50236 (CONF-770321-7) 
LITHIUM/ELECTRON-ATOM COLLISIONS 
Electron-metal atom collision cross sections (Cross sections, 
autoionization review), 2:50193 
LITHIUM/HADRONIC ATOMS 
Measurement of x rays from antiprotonic atoms and the effects of 
the strong interaction (Level widths and shifts, optical model 
potential, s-wave scattering length), 2:50215 
LITHIUM/NITRIDATION 
Kinetics of reaction of liquid lithium with ——_ nitrogen 
(210 to 640°C; 130 to 1 mm Hg), 2:49275 (B Ltr247) 
LITHIUM/OXIDATION 
Kinetics of reaction of liquid lithium with oumant nitrogen 
(210 to Rd 130 to 1 mm Hg), 2:49275 (B L247 
LITHIUM/TOXI 
Toxicity of 35 trace a in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
LITHIUM 6 TARGET/DEUTERON REACTIONS 
Cross sections for pee aed, particles from *Li+d reactions at low 
energies (0.1 to 1.0 MeV: angular distributions, excitation 
functions), 2:50235 (ANL-76-96) 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
R-matrix analysis of the 7Li system (Cross sections, resonance 
parameters), 2: y3:50232 (LA-UR-77-707) 
1/ENERGY LEVELS 


R-matrix analysis of the 7Li system (Cross sections, resonance 
parameters), 2:50232 (LA-UR-77-707) 
ALLOYS/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division thermochemical studies annual 
report, July 1975-June 1976 (MgUQ,; CaUO,; BaUQ,; beta- 
LiAl), 2:49268 (ANL-76-102) 
FLUORIDES/CORROSIVE EFFECTS 
Compatibility studies of potential molten-salt breeder reactor 
materials in molten fluoride salts (Inconel 601, Cr and Nb 
modifications of Hastelloy N), 2:49200 (ORNL/TM-5783) 
LITHIUM HYDRIDES/ATOM-MOLECULE COLLISIONS 
Theoretical study of LigH. II. Correlation diagram, and collinear 
reactions of H with Lie and Li with LiH in ground and excited 
states, 2:50196 
LITHIUM HYDRIDES/INTERATOMIC FORCES 
Theoretical study of LigH. II. Correlation diagram, and collinear 
reactions of H with Lie and Li with LiH in ground and excited 
states, 2:50196 
LITHIUM-SULFUR BATTERIES/ANODES 
wey oe of lithium-metal sulfide batteries for load — 
(Li -LiCl/Fe sulfides, Li and Li-Si negative electrodes), 
2:48835 (EPRI-116) 
LITHIUM-SULFUR BATTERIES/CATHODES 
Development of lithium-metal sulfide batteries for load leveling 
(Li/KCI-LiCl/Fe sulfides, Li and Li-Si negative electrodes), 
2:48835 (EPRI-116) 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Development of seaman th sulfide batteries at Argonne 
National Laboratory: rt, 1976 (Li-Al/LiCI-KCI/ 
FeSorFeS:, 400 to 250°C), 2:48 2:488 (ANL-77-18) 
LITHIUM-WATER-AIR BATTERIES/RESEARCH PROGRAMS 
Lithium-water-air battery le a during the month of 
expeiieeat 1977, 2:48836 (uC D.17426- 
‘CHEMICAL ANALYSIS 
Selenium levels in liver and kidney, 2:49759 
LIVER/NECROSIS 
oe liver necrosis: a model of 
eee (Rats, sera, 2:50070 
LIVER/PA ILOGICAL CHANGES 
Selected case histories and epidemiological ye of human 
mercury poisoning. I. State-of-the-art review. II. An 
— collection, = 2:50080 (ORNL/TIRC-77/1) 
ER/SCINTISCANNIN 


Aberrant re rare and radioisotopic 
considerations, 2 
Pseudodefect on pom 99m/Tc sulfur colloid liver scan caused by 
— tic interposition, 2:49955 
IL TYPE REACTOR 
See LPTR REACTOR 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
MONJU REACTOR 
SNR-1 REACTOR 
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LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
Acoustic and turbulent agglomeration of sodium aerosols. 
oy hy January 1, 1977-March 31, 1977, 2:48715 


Pa no ad LMFBR (CFR), 2:48779 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Reactor container (Patent; LMFBR), 2:48761 
Reactor Se a core ee progress report, September 1976, 
a 2: — ase RDP-53 
eactor development program progress report, November 1976, 
” 2: — (ANL-RDF BS 3 siti ™ 
eactor development rogram rogress report, Jan 1977, 
2:48710 (ANL-RD PE ne ve _— 
Reactor develo ae rogram progress report, February 1977, 
- 2: erste Lan RDP-58) 
eactor development program progress report, March 1977, 
2:48712 ANL-RD PS a = ig 
LMFBR TYPE REACT ORS/CONTROL ROD DRIVES 
Safety rod driving device (Patent), 2:48651 
LMFBR TYPE CTORS/CORE CATCHERS 
Liquid cooled nuclear reactors (Patent), — 
LMFBR TYPE REACTORS/EXCURSIONS 
LMFBR fuel analysis, Task A: Oxide fuel dynamics. Final report, 
1 Jul 1975-30 Sep 1976, 2:48738 Pa aly] 
LMFBR TYPE CT pgenderns 4 W BLOCKAGE 
Local sodium boilin artially blocked simulated LMFBR 
subassembly (TH RS — yh y 2:48732 (ORNL/TM-5862) 
LMFBR TYPE | REACT / FUEL ASSEMBLIES 
Fuel assembly for i eet (Patent), 2:48511 
Fuel element assembly of a nuclear reactor (Patent), 2:48522 
Nuclear fuel assembly (Patent), 2:48507 
Oxide fuel element development. Quarterly progress report for 
period ending June 30, 1975, 2:48500 (WARD-OX-3045-19) 
Temperature distribution in the duct wail of 19-pin simulated 
LMFBR fuel assemblies, 2:48496 (ORNL/TM-5763) 
LMFBR TYPE REACTORS/FUEL CANS 
Post-irradiation examination results of WSA-1 and WSA-2 fuel 
ins (interim discharge), 2:48501 — 
LMFBR TYPE REACTORS/FUEL CY 
KWIKPLAN: a computer program oe projecting the annual 
—— ts of nuclear fuel cycle operations, 2:48382 (ORNL/ 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Note on turbulent-laminar transition for flow in triangular rod 
bundles, 2:48528 
Simulation experiments on the growth of blockages on 
po * spacers in fuel subassemblies typical of LMFBR’s, 


LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
Advanced safety analysis. Ninth FH 14038) report, September- 
November 1976, 2:48720 = 140389 
LMFBR TYPE REACTORS/FU 
Annual report of the Working eta on Fuel Rod and Fuel 
Element Mechanics in the Institute for Reactor Technology of 
the Technical University, Darmstadt, 2:48519 (EURFNR-1347) 
Heater rods to simulate fuel pins for single-phase heat transfer tests 
in liquid-metal-flow, 2:48526 (EURFNR-1407) 
LMFBR TYPE REACTORS/FUEL MANAGEMENT 
a of refueling scheme of sodium-cooled fast reactor 
re using heuristic enumeration — 2:48524 
LMFBR TYPE REACTORS/FUEL P 
Post-irradiation examination results ae WSA- 1 and WSA-2 fuel 
ins (interim discharge), 2:48501 (WARD-OX-3045-25) 
ube PuO: fuel pin capsule irradiations of the Mol 8B and C test 
groups. Evaluation of measuring and post-irradiation 
examination results, 2:48525 (EURFNR-1387) 
LMFBR TYPE REACTORS/FUEL-CLADDING 
INTERACTIONS 
Post-irradiation examination results of WSA-1 and WSA-2 fuel 
pins (interim discharge), 2:48501 (WARD-OX-3045-25) 
Technical committee meeting on fuel and cladding interaction. 
S rt, 2:48493 (IWGFR-16) 
LMFBR TYPE CTORS/FUEL-COOLANT INTERACTIONS 
Fuel-coolant interactions: preliminary experiments on the effect of 
dissolved in the “coolant”, 2:48704 (AERE-M-2861) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Ex — on sodium loop for heat transfer test of LMFBR, 
Materials and their application in the nuclear industry, 2:49166 
LMFBR TYPE REACTORS/HYDROGEN METERS 
Hydrogen meter for service in liquid sodium, 2:48549 (RDT-C-8- 
6T(Rev.)(5-77)) 
LMFBR TYPE REACTORS/IN CORE INSTRUMENTS 
Instrumentation development eighteenth quarterly report, April- 
June 1976, 2:48485 (GEAP-13825-18) 
Instrumentation development nineteenth quarterly report, July- 
tember 1976, 2:48486 (GEAP-13825-19) 
= ~ i basis for fast reactor subassembly instrumentation, 
24852 


LMFBR TYPE REACTORS/REACTOR MATERIALS 


LMFBR TYPE REACTORS/IN-SERVICE INSPECTION 
In-service inspection techniques for liquid-metal-cooled fast 
breeder reactors, 2:48527 
Preliminary = of inservice inspection methods for 
LMFBR’s, 2:485 
LMFBR TYPE REACTORS/LOSS OF FLOW 
KNS - the compact —. sodium loop for — tests within 
the scope of the fast breeder eee, 28 2:48 
LMFBR TYPE REACTORS/MELIDO\ 
Advanced safety analysis. Ninth quarterly report, September- 
November 1976, 2:48720 = -140389) 
LMFRBR fuel —. Task ohn, t-accident heat removal. Final 
report, 1 Jul 1975-30 Sep 19 a bg (PB-262407) 
LMFBR TYPE REACTORS/OFF-GAS SYSTEMS 
Mixed tor (Patent), 2 aTTO 
LMFBR E REA REACTORS/PIPES 
Crack a testing for LMFBR piping. Phase II. Final 
report, 753 (WA an ) 
"Liquid metal beeriag teckeology for lan temperature 
iquid me g technology for e, 
sodium rotating machinery. Phird pon ate ot data 
handbook for externally pressurized journal =p lcinding 
turbulence and inertia effects, 2: 48494 | (NYO-3930-9) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Density and shape factor of sodium aerosol. Final report, October 
1, 1975-January 31, 1977, 2:48482 (COO-2803-4) 
Monte Carlo treatment of fundamental-mode neutron leakage in 
the presence of voids, 2:48585 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Experiments on fluidelastic vibrations of tube arrays, 2:48480 
(ANL-CT-77-16) 
Reactor Mn program progress report, November 1976, 
2:48709 (ANL-RDP-55) 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Circuit for detecting water leak in a sodium cooling system 
(Patent), 2:48512 
PTA-1: a computer program for analysis of pressure transients in 
hydraulic networks, including the effect of pipe plasticity, 
2:48705 (ANL-76-64) 
Purification test of sodium by cold trap system, 2:48520 
Reactor development program progress report, January 1977, 
2:48710 (ANL-RDP-57) 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Reactor i program progress report, September 1976, 
2:48707 (ANL-RDP-53) 
Reactor development program progress report, October 1976, 
2:48708 (ANL-RDP-54) 
Reactor ye go program progress report, November 1976, 
2:48709 (ANL-RDP-S55) 
Reactor development program progress report, January 1977, 
2:48710 (ANL-RDP-5 
LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Reactor o_o program progress report, September 1976, 
2:48707 (ANL-RDP-53) 


Reactor a program progress report, November 1976, 


2:48709 (ANL-RDP-55) 

Reactor development program progress report, February 1977, 
2:48711 (ANL-RDP-58) 

Reactor yr program progress report, March 1977, 
2:48712 (ANL-RDP-59) 

LMFBR TYPE REACTORS/REACTOR CORES 

Comparisons of finite-element code calculations to hydrostatically 
loaded subassembly-duct experiments, 2: 48706 (ANL-77-1) 

COROPT (Core Optimization te computer program for finding 
—— LMFBR mixed-oxide fuel cores, 2:48487 (GEFR- 


) 
LMFBR TYPE REACTORS/REACTOR FUELING 
Fuel cut-off device (Patent), 2:48508 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Monte Carlo treatment of fundamental-mode neutron leakage in 
the presence of voids, 2:48585 
Physics evaluations and Sf a Quarterly pro rt for 
period ending January 31, 1977, 2:48503 (WA xs. 5-16) 
Reactor development program progress report, February 1977, 
2:48711 (ANL-RDP-58) 
Reactor development program progress report, March 1977, 
2:48712 (ANL-RDP-59) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
“QUEST” quantitative stereoscopy computer code (For use with 
electron microscopy to study void a induced by heavy 
ions, in FORTRAN), 2:49211 (WARD-AD-3045-3) 
Comparison of methods used to determine reported stress rupture 
minimum values for annealed 2-1/4Cr-1Mo steel, 2:49161 
(GEFR-00059) 
Effect of fast neutron irradiation on the structure of boron carbide, 
2:49218 (HEDL-SA-880-FP) 
Irradiation creep, swelling — microstructural modeling and 
data analysis. Topical report, 2:4 502 (WARD-OX-3045-30 





LMFBR TYPE REACTORS/REACTOR SAFETY 


Materials and their application in the nuclear industry, 2:49166 
Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 19 6, 
2:48499 (WARD-NA_ 3045-40) 
Swelling and microstructural characterization of nickel ion 
bombarded commercial alloys, 2:48488 (GEFR-00026) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
1976 international meeting on fast reactor safety and related 
physics, 2:48801 
Fast reactor safety technical progress report, April-June 1976, 
2:48721 (HEDL-TME-76-56) 
LMFBR TYPE REACTORS/REACTOR SHUTDOWN 
Advanced safety analysis. Ninth quarterly report, September- 
November 1976, 2:48720 (GEFR-140389) 
LMFBR TYPE REACTORS/REACTOR VESSELS 
wees reliability assurance of an LMFBR reactor vessel, 
24851 
LMFBR TYPE REACTORS/RESEARCH PROGRAMS 
UtnDAe Fast Breeder Reactor Program: overall plan, 2:48483 


A-67(Draft)) 
LMFBR TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 


ee on sodium loop for heat transfer test of LMFBR, 
:48517 

Method for controlling a coolant liquid surface of cooling system 
instruments in an atomic power plant (Patent), 2:48504 

Method for determining overflow rate in a secondary cooli 
system in a fast neutron reactor (Patent), 2:48510 

Method of controlling the coolant level in the cooling system of a 
nuclear power plant (Patent), 2:48506 

LMFBR TYPE REACTORS/SEISMIC EFFECTS 

Direction of approach of seismic input motions and superposition 
of Ti directional dynamic responses, 2:48742 (SAN/ 
1011- 

Dynamic seismic rock/structure interaction analysis of LMFBR 

lant using TRISAC code, 2:48740 (SAN/1011-102) 
LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 

LMFBR spent-fuel characterization for shipping-cask application, 

2:48498 (SAND-76-0602) 
LMFBR TYPE REACTORS/STEAM GENERATORS 

Effect of heating rate on caustic stress corrosion cracking, 2:48481 
(CONF.77030: -10) 

Materials and their application in the nuclear industry, 2:49166 

Method for controlling the liquid level of a steam generator for a 
sodium-cooled fast breeder reactor (Patent), 2:48505 

Reactor development program progress report, October 1976, 

‘ 2: — = -RDP-54) Q 

eactor development i progress rt, January 1977, 

2:48710 (ANL-RD P-57) er 

Status report on ultrasonic i inspection methods for bore-side 

wo 2:48497 (ORNL/TM-5772) 
LMFBR TYPE REACTORS/TEST FACILITIES 
Design and testing of electrical conductivity probes for 
measurements in the Hydraulic Core Mockup, 2:48490 tHE L- 

TME-75-135) 

Fabrication of an improved tube-to- header heat exchanger 
for the Fuel Failure Mockup Facility 2:48495 (ORNL/ 
TM-5733) 

HCM pressure-drop and flow-distribution tests. Final report, 
2:48491 (HEDL- TME-76.2) 

LMFBR transducer performance in SLSF tests P1 and P2, 

“= (CONF-770507-2) 


See LIQUEFIED NATURAL GAS 
LNG P’ / CONSTRUCTION 
Economic and technical aspects of the planning of a liquefied 
natural gas plant by a German gas transmission company, 


2:47558 
Natural gas liquefaction in the North Sea, 2:47552 
LNG PLA / ECONOMICS 
Natural gas liquefaction in the North Sea, 2:47552 
LNG PLANTS/OFFSHORE SITES 
Natural liquefaction in the North Sea, 2:47552 
= PLA ap oy wna . 
i in the design and operation o! shaving facilities in 
reat Britain, 2:47587 = P 
LNG PLANTS/PLANNING 
Economic and technical aspects of the planning of a liquefied 
— gas plant by a German gas transmission company, 
Economic and technical aspects of lannin a liquid natural 
lant by a German gas Gunenieion pas dedeay wt 2:47554 r 
LN PLANTS/SITE SELECTION 
LNG terminals in California: An overview of LNG technology, 
the need for state regulation, and recommended resources 
ra for regulatory program development, 2:47583 (NP- 
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ntical = f E coe ~ ices. Final 

Criti ysis of European management practices. 

July 1976, 2:48976 (CONS/ 1168-1) 
ANCIAL INCENTIVES 


rt for period Jan 
LOAD MANAGEMENT 
Load ement, 2:48991 
LOAD MANAGEMENT/SOCIAL IMPACT 
Load ement, 2:48991 
LOADING CHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOBSTERS/REPRODUCTION 
Breeding of Panulirus “~ George under natural and 
controlled conditions, 2 
LOBSTERS/TEMPERATURE 


EFFECTS 
Breeding of Panulirus — cygnus George under natural and 
controlled conditions, 2:50029 
VERNMENT, 


LOCAL GO I/ENERGY POLICY Nasal 
Local government's role in a energy supply 
demand policies, 2:48922 (CONF-770207-) 
LOGIC CIR / PHYSICAL RADIATION EFFECTS 
Radiation test and simulation of CMOS/SOS/Si-gate ALU and 
ROM devices, 2:49625 
LOGIC CIRCUITS/RADIATION HARDENING 
— approach to upset prediction of logic latches, 2:49629 
tion test and simulation of CMOS/SOS/Si-gate ALU and 
ROM devices, 2:49625 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/RESEARCH PROGRAMS 
British research in longwall mining, 2:47307 
LONGWALL MINING/ROCK B 
Influence of the width of web of a coal winning machine on the 
as rock bursts (8 refs), 2:47314 
LOS (OS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ANGELES/POWER DEMAND 
Residential demand for electricity in Los Angeles: an econometric 
study of di ted data, 2:48984 (PB-265637) 
LOSS OF COO /FUEL Co FAILURE 


Multirod burst test pro 
March 1977 (BWR, WR), 2:48728 aaTa8 OR: RL NUREG/TM. 10 108) 
ANT/HEAT TRANSFER 


LOSS OF COOL, 

Experiment data = for Semiscale Mod-1 tests S-05-2A and S- 
oD (alternate ECC injection tests), 2:48748 (TREE-NUREG- 
10: 

FLASH-6: simulation of tip injection emergency core cooling heat 
transfer tests (LWBR Development Program), 2:48752 
(WAPD-TM-1296) - 

PWR pig 9 cosine low flooding rate test series evaluation 

rt, 2:48408 (WCAP-8838) 
LOSS OF OF F COOLANT/HYDRAULICS 
Ex ent data rt for Semiscale Mod-1 tests S-05-2A and S- 
+4 (alternate ECC injection tests), 2:48748 (TREE-NUREG- 
10 


PWR FLECHT cosine low flooding rate test series evaluation 
report, 2:48408 (WCAP-8838) 


bo ump performance test plan. Key 
: rt (PWR a and nd BWR), ; 2: 48378 ( GPR -128 
Los8 OF OF SLANT /MATHEMATICAL MODELS 
Computer simulation of the hydroelastic response of a "epee wg 
water reactor to a sudden depressurization (SOLA-FLX code), 
2:48724 (LA-NUREG-6772-MS) 
LOSS OF COOLANT/PRESSURE SUPPRESSION 
Mark I 1/5-scale boiling water reactor pressure suppression 
experiment. Quick-look report for test numbers 1.1, 1.2, and 1.3 
fase on March 18, 25, and 30, 1977, 2:48749 (UCID- 
1 
Mark II pressure suppression containment systems: an analytical 
model of the pool swell phenomenon, 2:48725 (NEDO-21544) 
LOSS OF COOLANT/RADIATION HEATING 
Analysis of post LOCA gamma ray effects in nes pooner light 
water reactors. Volume I: final report, 2:48718 (EPRI-NP- 
425(Vol.1)) 
LOSS OF COOLANT/RESEARCH PROGRAMS 
Studies on loss-of-coolant accident. ROSA project, 2:48783 
LOSS OF FLOW/TEST FACILITIES 
KNS - the compact primary sodium nog for woe tests within 
the scope of the fast breeder 
LO A/ENERGY CONSERVATION 
BoE osoes conservation. Annual report, fiscal year 1976, 2:49064 


22005) 
LOUISIAN A/NATURAL GAS 
a_i. use characterization, impacts, and guidelines, 2:47495 
Ore? 5267) 


LOUISIANA/PETROLEUM INDUSTRY 
use characterization, impacts, and guidelines, 2:47495 
NPR 285267) 
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LOW BTU GAS/PRODUCTION 
Low BTU gasification: an annotated bibliography of the 
technology, 2:47138 (NP-21896) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LPTR REACTOR/REACTOR PROTECTION SYSTEMS 
gs ae channel system with on-line testing capability, 
LUBRICATING OILS/PURIFICATION 
Investigation of the process of selective purification of lubricating 
oil distillates on a pilot electrocontactor plant, 2:47479 
LUNGS/BI IOCHEMISTRY 
Pulmonary surfactant: a surface chemistry viewpoint, 2:49880 
LUNGS/CARCINOMAS 
Early indices of cancer risk among uranium miners with reference 
to modifying factors, 2:50020 
LUNGS/CYTO: ICAL TECHNIQUES 
Use of thermolysin for the dissociation of lung tissue into cellular 
components, 2:49908 
LUNGS/NEMATODES 
Helminth fauna of the wild reindeer of western Taimyr, 2:49973 
LUNGS/NEOPLASMS 
Fluorescence bronchoscope for lung tumor localization, 2:49951 
LUNGS/RADIATION DOSES 
Environmental radiation and the lung (Pu, Ra, Rn), 2:50019 
re areearepny a 
Pulmo: surfactant: a surface chemistry viewpoint, 2:49880 
LURGI PROCESS 
KDV process (high pressure coal gasification) for power 
generation, 2:47147 
LWBR TYPE REACTORS/ECCS 
FLASH-6: simulation of tip injection emergency core cooling heat 
transfer tests (LWBR Development Program), 2:48752 
(WAPD-TM-1296) 
LWBR TYPE REACTORS/LOSS OF COOLANT 
FLASH-6: simulation of tip injection emergency core cooling heat 
transfer tests (LWBR Development Program), 2:48752 
(WAPD-TM-1296) 
LYMPHATIC SYSTEM/CARCINOGENESIS 
Virion interaction in mouse lymphomas, 2:49964 
LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES/CELL CULTURES 
Regulation of protein synthesis in rat thymic lymphocytes, 2:49877 
-13490/LCP-1) 
LYMPHOCYTES/METABOLISM 
Regulation of protein synthesis in rat thymic lymphocytes, 2:49877 
(UR-13490 CP-1) 
LYMPHOCYTES/MITOSIS 
Transfer RNA species in human lymphocytes stimulatéd by 
—— and in leukemic cells (*H, *C, **P tracer techniques), 
LYMPHOGRANULOMA MALIGNUM 
See HODGKINS DISEASE 
LYMPHOGRANULOMAS 
See LYMPHOMAS 
LYMPHOGRANULOMATOSIS 
See HODGKINS DISEASE 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS 
See also HODGKINS DISEASE 
Virion interaction in mouse lymphomas, 2:49964 
LYMPHOMAS/DIAGNOSIS 
Gallium-67 scanning for tumor diagnosis, 2:49956 


MACHINE TOOLS/CONTROL 
a of three dimensional part geometry, 2:50512 (SAND- 
) 
MACHINE TOOLS/ON-LINE CONTROL SYSTEMS 
Direct numerical control of machine tools in a nuclear research 
center by the CAMAC system, 2:49332 
GELLANIC CLOUDS REGION 


Emission nebulae in the Magellanic clouds. I. The H II regions 
(Review), 2:50161 
MAGMATIC WATER/QUANTITATIVE CHEMICAL ANALYSIS 
Origin of boron in waters of mud volcanoes, 2:50131 
MAG IUM/ECOLOGICAL CONCENTRATION 
Metal eae in human hair from India (Pilani, Rajasthan), 
2:49758 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 


MAGNOX TYPE REACTORS/PRESSURE VESSELS 


MAGNESIUM/ELECTRON-ATOM COLLISIONS 
Electron-metal atom collision cross sections (Cross sections, 
autoionization review), 2:50193 
— LISM 
pe interrelationships in man, 2:49945 
MAG IUM/SOIL CHEMISTRY 


Adsorption of alkaline earth, transition, and heavy metal cations 
by hydrous oxide rae of iron and aluminum, 2:49756 
MAGNESIUM/TO 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793 
MAGNES COMPO’ /FORMATION HEAT 
Chemical Engineering Division thermochemical studies annual 
report, July 1975-June 1976 (MgUO,; CaUO,; BaUO,; beta- 
LiA)), 2: 49268 ANL-76-102) 
“' ff “ pees - ds on the ionophoric and 
te effects of merc’ compounds on 
hydrolytic functions of the (cat + Mg** )-ATPase of 
ee ee reticulum (Skeletal muscle of rabbits), 2:49879 
MAG IES/CHEMICAL REACTIO 
Synthesis of UN coatings on uranium (MgsN2 + 2U yields 2UN 
+ 3Mg), 2:49201 (SAND-75-8008) 
MAGNET COILS/OPTIMIZATION 
Optimization of T. F. coil radius for tokamak reactors, 2:50442 
(COO-2218-74) 
ag met Bete en a ——. 
onte io analysis o' fects of penetrations on 
sO of a tokamak fusion reactor, 2:50433 (CONF. 
Msionte Carlo antique of Gas eicwel pascumtiasbontie 
onte lo ysis 0! effects of penetrations on 
OLD of a tokamak fusion reactor, 2:50433 (CONF- 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/ENERGY TRANSFER 
re transfer of magnetic energy (Patent), 2:48820 
MAGNETIC ENERGY STORAGE/SWITCHING CIRCUITS 
Capacitive, cor and inertial energy storage and high woe power 
ve Son acho ony for METS 2:50449 
Progress in switc tec logy for Sourn 
MAGNETIC LENS SPECTRO! OMETERS/READO UT SYSTEMS 
= cost photomultiplier high-vol: readout system 
rture solenoid spectrometer at SLAC), 2:49601 
MAG. iC MIRROR TYPE REACTORS/DIRECT 
CONVERTERS 
Direct energy conversion for fusion reactors, 2:50461 (UCRL- 
52000-77-3) 
MAGNETIC MIRRORS/PLASMA INSTABILITY 
Beam-plasma instabilities and nonlinear electron waves in a 
helical-beam, are mirror plasma, 2:50377 
MAGNETIC MONOPOLES/QU. FIELD THEORY 
Common feature of non-linear solvable models - 
momentum tensor trace over space coordinates), 2: 7 (COO- 
1545-206) 
“— i lected topics (Book), 2:49182 
agnetism: selected topics ) 23 
MAGNETOGASD YNAMICS / DISTURBANCES 


weak disturbances of togasdy 
2:50202 (N-77-10919) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
ag Sr ee CHARGES ataens 
raft c lasmas, 
MAGNETOSPHERE/MA TICAL MO ODELS 
Magnetospheric — field aaaiee Annual scientific report, 
2:50169 (AD-A-037492) 
MAGNETOSPHERE/SPACE VEHICLES 
Static and dynamic behavior of spherical probe and satellite ~ 
plasma sheaths, 2:50174 
Streaming instabilities in satellite plasma — 2:50173 
MAGNETOSPHERE/TRAPPED ELECTRON: 
Relation between bounce-averaged collisional caiati 
coefficients for geomagnetically trapped electrons. Interim 
rt, 2:50168 (AD-A-034120) 
MAGNOX TYPE REACTORS 
See also OLDBURY-A REACTOR 
WYLFA REACTOR 
MAGNOX TYPE REACTORS/PRESSURE VESSELS 
Development of criteria for the design of insulation for nuclear 
reactors, 2:48442 





ics discontinuities, 





MAINE YANKEE REACTOR/FUEL ELEMENT FAILURE 


MAINE YANKEE REACTOR/FUEL ELEMENT FAILURE 
Evaluation of fuel rod formance in Maine Yankee Core I. Task 
C. Final report, 2:4 (EPRI-NP-218) 
MAIZE/PRODUCTION 
Se energy requirements and land use patterns in Illinois, 


Tillage and ener, BY survey (Changes in corn and soybean tillage 
practices), 2:49107 (NP-22016) 


See also PATIENTS 
PERSONNEL 
MAN/MUTATIONS 
Mutation rates and mutational loads in aay 
rt of scientific activity, 2:49925 (SU- aOR 33K ) 
MAN/POLLUTION 
Cadmium and its influence of plants, animals and man with regard 
to geological and industrial iia, 2:49760 
MANG. IE/CHEMICAL ANALYSIS 
Study of some trace elements in the 1/2 ton per day SYNTHOIL 
PDU, 2:47179 
MANGANESE/ECOLOGICAL CONCENTRATION 
= casa in human hair from India (Pilani, Rajasthan), 
Single human hair root analysis by nuclear particle accelerator 
technique, 2:49765 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
MANGANESE/METABOLISM 
= ee balance studies during total parenteral nutrition, 
MANGANESE/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
MANGANESE 54/INTESTINAL ABSORPTION 
Influence of age and sex on mineral absorption from the 
alimentary tract (Rats, **Co, °'Cr, °°Fe, **Mn, Se, Sr, “V, 
%Zn), 2:50025 
MANGANESE ALLOYS/CORROSION 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
rt, 1 September-30 November 1976, 2:47134 (FE-2299-6) 
MANGANESE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Strain energy consideration of martensitic transformation in 
titanium alloys. Technical report, 2:49148 (AD-A-038398) 
MANGANESE ALLOYS/MI UCTURE 
oe of alloying on Co-Si eutectoid structures and properties, 
MANGANESE OXIDES/CATALYTIC EFFECTS 
Catalytic decomposition of hydrogen peroxide on manganese 
oxides. I. Use of the electrode potential method, 2:47881 
Catalytic decomposition of hydrogen peroxide on manganese 
= A study of the kinetics of the decomposition process, 
MANGANESE OXIDES/PRECIPITATION 
Computational methods for ee ates from 
eothermal brines, 2:48242 (COO-2607-4) 
PULATORS/CONTROL SYSTEMS 
Control system for the Fermilab Master-Slave servo manipulator, 
2:49453 (CONF-7703 13-60) 
MANPOWER/PLANNING 
Monitoring your manpower, 2:47524 
A G IRGY CONSUMPTION 


Energy involved in J awg Ee eering materials, 2:49104 
MANURES/ANAER BIC DI ON 


Rural energy centre for Africa using solar, wind, and biogas 
oa 2:48092 


"7 ional geochemical maps for the east end of the Niagara 
wast sul, 24 2:49821 


es MQUACULT URE 
ECOSY: 


STEMS 
See AQUATIC ECOSYSTEMS 
CLE ACCIDENTS 
See ACCIDENTS 
MARINER SPACE PROBES/RADIATION DETECTORS 
a upiter-Saturn low energy charged particle experiment, 


MARVIKEN REACTOR/REACTOR EXPERIMENTAL 
FACILITIES 
Nuclear safety experiments in the Marviken power station, 2:48802 
MASS/CALIBRATION STANDARDS 
American National Standard mass calibration techniques for 
nuclear material control, 2:47816 
MASS SPECTROMETERS/CALIBRATION 
ae lithium ions for calibration of mass spectrometers, 
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MASS SPECTROSCOPY 
Characterization of coal-derived liquids and other fossil fuel 
— materials employing mass spectrometry. Quarterly 
— — 30, 1976-December 29, 1976 (9 refs), 2: "47201 
2537-1) 
MASS SPECTROSCOPY /STANDARDS 
Separated isotopes as internal standards in spark source mass 


spectrometry, 2:49253 
MATERIALS/GOVERNMENT POLICIES 


Assessment of information systems capabilities required to support 
U.S. materials policy decisions, 2:48895 (OTA-M-40) 
MATERIALS, IRMATION SYSTEMS 

Assessment of information systems capabilities required to support 
U.S. materials policy decisions, 2:48895 (OTA-M-40) 

MATERIALS/RESEARCH PROGRAMS 

Long-range materials research. Annual technical report (final), 1 
January-31 December 1976 (Center for Materials Research, 
Stanford Univ.670GRA), 2:49141 (AD-A-037399) 

Materials sciences research. Annual technical — 1 Jul 1974-30 
Jun 1975 (Materials Research Lab., Univ. of Illinois at Urbana- 
Champaign), 2:49139 (AD-A-034004) 

Research in materials science. Final technical report, 1 Jun 1975- 
30 Sep 1976 (Center for Materials Science and Engineering, 
Mass. Inst. of Tech.), 2:49170 (AD-A-035345) 

MATERIALS/THERMAL CONDUCTION 

SIMIR/6: a two dimensional steady state and transient heat 
conduction code for use on an IBM 360/75 computer. A user's 
guide, 2:48247 (TREE-1127) 

TERIALS 


OELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS RECOVERY/ECONOMICS 
Impact of source separation and waste reduction on the economics 
of resource recovery facilities, 2:49391 
MATERIALS RECOVERY/FEASIBILITY STUDIES 
An investigation of the potential for resource recovery from 
demolition wastes, 2:49122 (PB-262339) 
MATERIALS TESTING/TEST FACILITIES 
Durability of MHD channel materials under coal-fired conditions, 
2:49037 (CONF-761015-) 
MATHEMATICAL MODELS 
Proceedings of the workshop on modeling the interrelationships 
between the energy sector and the general economy held 
January 29-30, 1976 in Washington, DC, 2:48873 (EPRI-SR-45) 
Universal e for continuous network simulation, 2:50499 
(COO-2383-0039) 
MATHEMATICS 
See also GROUP THEORY 
NUMERICAL ANALYSIS 
MATHEMATICS/ALGORITHMS 
Mathematical software production, 2:50494 (CONF-770340-1) 
MATRICES/ALGO 
Numerically stable reconstruction of a Jacobi matrix from spectral 
data, 2: 50515 (SU-326-P30-51) 
MATSUKAWA GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Air drilling in the Matsukawa geothermal wells, 2:48224 
MATSUKAWA GEOTHERMAL FIELD/WELL DRILLING 
Air dri in the Matsukawa geothermal wells, 2:48224 
MATTER/ GED-PARTI TRANSPORT 
ry of relativistic protons with matter, 2:50266 (AD-A- 
MAXWELL EQUATIONS/NUMERICAL 
Determination of pulse broadening in optical fibers 
numerical solutions of a wave equation, 2:50296 (UCID-17481) 
MEASURING METHODS/AUTOMATION 
Automatic gas analysis system for continuous monitoring of 
oxygen and carbon dioxide exchange in terrestrial ecosystems 
Giuneement of CO: production and O2 consumption by small 
tee vertebrates in natural habitat), 2:49934 (ORNL/TM- 
24 
MECHANICAL TRANSMISSIONS/PERFORMANCE 
Continuously variable transmission: another approach to auto 
oo 2:49132 


See DRU DRUGS 
MEDITERRANEAN SEA/RADIONUCLIDE MIGRATION 
Radioelement studies in the oceans. Progress report, January 1, 
1976-December 31, 1976 (Fallout and other radionuclide 
distributions in seawater, ocean sediments, and plankton), 
2:50144 (COO-3563-56) 
I1UM TEMPERATURE/BIOLOGICAL EFFECTS 
Effect of temperature and feeding rate on the liver-somatic index 
of the largemouth bass, Micropterus salmoides, 2:50041 
Effects of constant temperatures and diel temperature fluctuations 
pes growth and ne ae and yield of juvenile 
w trout, Salmo gairdneri, 2 
MELTDOWN 
See also CORE CATCHERS 
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MELTDOWN/AFTER-HEAT REMOVAL 
Advanced safety analysis. Ninth quarterly report, September- 
November 1976 (LMFBR), 2:48720 (GEFR-140389) 
LMFBR fuel analysis, Task B: post-accident heat removal. Final 
report, 1 Jul 1975-30 Sep 1976, 2:48739 (PB-262407) 
MELTDOWN/CONTAINMENT 
Advanced safety analysis. Ninth quarterly report, September- 
November 1976 (LMFBR), 2:48720 (GEFR-140389) 
Failure modes of alternate containment designs following 
postulated core meltdown, 2:48737 (PB-261890) 
MELTDOWN/CRITICALITY 
Advanced safety analysis. Ninth quarterly report, September- 
November 1976 (LMFBR), 2:48720 (GEFR-140389) 
MELTDOWN/FAILURE MODE ANALYSIS 
Failure modes of alternate containment designs following 
postulated core meltdown, 2:48737 (PB-261890) 
MELTING 
Melting and solidification of geometrically simple bodies, 2:49324 
(ORNL-tr-4350) 
IRANES 


See also CELL MEMBRANES 
MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Dynamic interactions among structural components of the 
chloroplast membrane, 2:49873 (BNL-50530) 
Electron-transfer reactions and photoexcited porphyrins, 2:49862 
(BNL-50530) 
MEMBRANES/BIOCHEMISTRY 
Chloroplast membrane organization at the supramolecular level 
and its functional implications, 2:49872 (BNL-50530) 
Phycobilisomes in relation to the thylakoid membranes, 2:49875 
(BNL-50530) 
MEMBRANES/BIOLOGICAL MODELS 
Photoelectric bilayer lipid membrane: a model for thylakoid 
membrane, 2:49864 (BNL-50530 
MEMBRANES/ELECTRON MICROSCOPY 
Chloroplast membrane organization at the supramolecular level 
and its functional implications, 2:49872 (BNL-50530) 
Dynamic interactions among structural components of the 
chloroplast membrane, 2:49873 (BNL-50530) 
MEMBRANES/MOLECULAR STRUCTURE 
Chloroplast membrane organization at the supramolecular level 
and its functional implications, 2:49872 (BNL-50530) 
Dynamic interactions among structural components of the 
chloroplast membrane, 2:49873 (BNL-50530) 
MEMBRA / PHOTOELECTRIC EFFECT 
Photoelectric bilayer lipid membrane: a model for thylakoid 
membrane, 2:49864 (BNL. 50530) 
MEMBRANES/PHOTOSYNTHESIS 
Phycobilisomes in relation to the thylakoid membranes, 2:49875 
(BNL-50530) 
MEMBRANES/PHYSIOLOGY 
Ionic basis of the membrane get in a rat glial cell line (**K 
and ?*Na tracer techniques), 2:49939 
MERCURY/BIBLIOGRAPHI 
Selected case histories and epidemiological examples of human 
mercury poisoning. I. State-of-the-art review. II. An abstracted 
literature collection, 1947-1976, 2:50080 (ORNL/TIRC-77/1) 
MERCURY/BIOCHEMICAL REACTION KINETICS 
Influence of dietary selenite on the binding characteristics of rat 
serum proteins to mercurial compounds, 2:49942 
MERCURY/ECOLOGICAL CON TION 
Heavy metal additions to the surface waters, stream sediments and 
selected aquatic life in the Meramec Park Reservoir Drainage 
Basin, Missouri (He, Cu, Pb, Zn, Cd), 2:49820 
Mercury in the Lake Powell ecosystem, 2:49810 (PB-261672) 
Mercury in waterways that drain into the Wash, in eastern 
England, 2:49833 
MERCURY/ENERGY LEVELS 
Atomic lifetime measurements by the method of correlated 
photons in a cascade, 2:50198 
MERCURY/ENVIRONMENTAL E 
Chemical forms of mercury and arsenic emitted by a geothermal 
wer plant, 2:49829 
MERCURY/ENVIRONMENTAL TRANSPORT 
Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 (HASL-321) 
MERCURY/MONITORING 
Solid-state amplifier for the bridge circuit of a mercury detector 
(Atomic absorption mercury-vapor detector), 2:49667 (BM-RI- 
7676) 
MERCURY/TOXICITY 
Maternal-fetal tissue levels of 16 trace elements i M4 8 selected 
continental United States communities, 2:500' 
Selected case histories and epidemiological exam aie of human 
mercury poisoning. I. State-of-the-art review. II. An abstracted 
literature collection, 1947-1976, 2:50080 (ORNL/TIRC-77/1) 


METAL-NONMETAL BATTERIES/SEALS 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

‘CURY COMPOUNDS/BIOLOGICAL EFFECTS 
— effects of mercurial compounds on the ionophoric and 
ydrolytic functions of the (Ca** + Mg**)-ATPase of 
sarcoplasmic reticulum (Skeletal muscle of —_— 2:49879 
MERCURY IODIDES/CHARGE TRANSPO 
Photomagnetoelectric effect in merc ry iodide, 2:49526 
MERCURY IODIDES/CRYSTAL D) 

Native defect compensation in Hgl2 crystals, 2:49528 

Study of im oe in mercury — by the thermally 
stimulated currents methods, 2:49523 

MERCURY IODIDES/CRYSTAL GROWTH 
Vapor growth of doped mercuric iodide crystals by 
temperature oscillation method, 2:49271 183-2358) 
MERCURY IODIDES/LUMINESCENCE 
X-ray luminescence of mercuric iodide nuclear detectors, 2:49543 
MERCURY TELLURIDES/PHYSICAL RADIATION a 

Study of the effects of radiation on the electrical and o —s 
properties of HgCdTe. Final report, 26 Jun 1975-26 Jun 1976, 
2:49240 (AD-A-035055) 

MERISTEMS/MITOTIC INDEX 
Failure to observe mitotic rhythmicity in Allium meristems, 
2:49914 
MESON FACTORIES/REVIEWS 
Meson factories: 1977, 2:49423 (LA-UR-77-610) 
MESON RESONANCES 
See also CHI RESONANCES 
D RESONANCES 
VECTOR MESONS 
MESON RESONANCES/PARTICLE PROPERTIES 

Direct evidence for charmed particles in e* e~ annihilation at 

SPEAR, 2:50220 (LBL-6146) 
MESOSPHERE/ION DENSITY 

The effects of uncertainties in the two-body ion-ion recombination 
coefficient upon computed ion distributions in the stratosphere 
and mesosphere. Final report, 2:50166 (AD-A-038263) 

METACERCARIAE 
See LARVAE 
METAL INDUSTRY/AIR POLLUTION CONTROL 

Environmental assessment of steelmaking furnace dust dis 

methods. Final report, March-December 1976, 2:49722 (PB- 
924 


264924) 
METAL INDUSTRY/ENERGY CONSERVATION 
BSC experience of arc-furnace continuous charging, 2:49110 
Electric arc furnace steelmaking with prereduced pellets, 2:49111 
METAL INDUSTRY/FURNA 
Development of gas furnaces for metal heating, 2:47620 
METAL INDUSTRY/POLLUTION CONTROL 
Environmental controls: the impact on ara (Book), 2:48892 
METAL INDUSTRY/WATER POLLUTION ABATEMENT 
Environmental assessment of steelmaking furnace dust dis; 
methods. Final report, March-December 1976, 2:49722 (PB- 
264924) 
METAL-GAS BATTERIES 
See also LITHIUM-WATER-AIR BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/DESIGN 
Sealed lithium-sodium electrochemical cell A eng many 
cathodes tested including Ch, Bra, Iz, S, P, NiCl, PbS, AgO, 
CuF2, PbI2, SO2, SOCls, Fe(III), and O2), 2:48842 
METAL-METAL OXIDE BATTERIES 
See also NICKEL-ZINC BATTERIES 
SILVER-CADMIUM BATTERIES 
SILVER-ZINC BATTERIES 
ZINC-MANGANESE BATTERIES 
METAL-METAL OXIDE BATTERIES/COMPARATIVE 
EVALUATIONS 
Transition metal compounds as cathodic materials in rechargeable 
lithium cells. Technical report, 2:48828 (AD-A-037676) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/DESIGN 
Sealed lithium-sodium electrochemical cell (Patent; many 
cathodes tested including Cle, Bra, Ie, S, P, — PbS, AgO, 
CuF2, PbI2, SO2, SOC, Fe(III), and O2), 2:4884: 
METAL-NONMETAL BATTERIES /ELECTROCHEMISTRY 
Lithium-graphite secondary battery. Technical report (Li/LiC1O,., 
DMSU/graphite), 2:48843 (AD-A-035409) 
METAL-NONMETAL BATTERIES/ELECTROLYTES 
Improvements of electrolyte and seal ee for sodium- 
sulfur and sodium antimony trichloride load leveling batteries. 
Final report, 2:48853 (EPRI-EM-413(6-77)) 
METAL-NONMETAL BATTERIES/SEALS 
Improvements of electrolyte and seal er for sodium- 
sulfur and sodium antimony trichloride load leveling batteries. 
Final report, 2:48853 (EPRI-EM-413(6-77)) 





METALS 


‘ALS 
See also ALKALINE EARTH METALS 
RARE EARTHS 
Study of une ceiiiehae Abbaya, E id the 
y in ya, | an 
incidence nt Soe itic el iss, 2.9088 
METALS/BIOLOGICAL A 


( 75005: 
“— aca ama 


ee 2:49162 


CALCONCENTRATION 
: Speciation, transport role of sediments 
"Gs Pb), 2:49818 


— cpa etry hing 
METALS/ELECTRICAL PROPERTIES 
Electrical of irradiated multilayer structures, 2:49203 
Trace substances in environmental health. X, 2:49734 
METALS/ENVIRONMENTAL TRANSPORT 
Environmental moni! at the Lawrence Livermore 
Laboratory 1976 ann 


2:49728 (UCRL-50027-76) 
eS 


race substances in environmental health. X, 2:49734 
METALS/ION COLLISIONS 
Ion-induced kinetic electron ej 
insulators (Review), 2:5017: 
METALS/MAGNETISM 


METALS/PHYSICAL RADIATION EFFECTS 
Electrical 


7RESEARCH PROGR! multilayer structures, 2:49203 
PROGRAMS 


METALS, 
Materials sciences ee oe os technical rt, 1 Jul 1974-30 
Jun 1975 (Materials h Lab., Univ. of Boas Urbana- 


ee Suamaga) 2913 2: 49139 (AD-A-034008 


Adsorption of alkaline earth, transition, and heavy metal cations 
by hydrous oxide gels of iron and aluminum, 2: 49756 
Stability constants of Cu**, Pb**, and Cd** complexes with humic 
acids, 2:49757 
METALS/TISSUE DISTRIBUTION 
Trace metals in urban aerosols. Final report (New York City), 
2:49706 (EPRI-117) 
METALS/TRACE AMOUNTS 
Trace metals in urban aerosols. Final report (New York City), 
2:49706 (EPRI-117) 
METAMORPHIC ROCKS 
See also CHERT 
SANDSTONES 
SHALES 
METAMORPHIC ROCKS/STRAINS 
Contribution of rock mechanics experiments to the structural 
_ of sedimentary basins, 2:50141 
METAMORPHIC ROCKS/STRESSES 
Contribution of rock mechanics experiments to the structural 
we. of sedimentary basins, 2:50141 


See MITOSIS 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANATION/CATALYSTS 
Multi-parameter characterization of deactivation in a flame- 
ria Raney nickel methanation catalyst, 2:47871 (SAND-76- 


Pipeline ore from cpt S yey 
9000 quarterly report To 1, July 1 
rere 2a} 47136 (FE-2434-4) 


METHANATION/COMPARATIVE EVALUATIONS 
Methanation Interim report, 2:47133 (FE-2240-18) 
OSYNTHESIS 


ic di of solid waste and sewage sludge to methane, 
2:47875 (PB-261091) vil 
from biocon 


ion from semiconductors and 


2:47864 4 (UCRL Trans 1 + 
‘CHEMICAL IONS 
Some kinetic studies —_ the benzene-hydrogen and 


SS ae a ng 
the tem; to 
2:49288 (BNL-50613) 


‘COMBUSTION KINETICS 
Chemical flame inhibition using molecular beam mass 


apie. Reaction rates and mechanisms in a 0.3 
'sBr inhibited methane flame, 2:47861 (BM-RI-8029 
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METHANE/CORROSIVE EFFECTS 
Sulfidation-resistant alloy for coal gasification service. y 
rarities 1 _ = November 1976, 2:47134 (FE-2299-6) 


Reduction of the “y Siemete of a worked seam by methane 


d 2:47 
METHANE/EQUATIONS OF STATE 
Application of the Benedict-Webb-Rubin equation to methane and 
pro at low temperatures, 2:47868 
: - - fa—_crca or the Redlich-K wong equation of state, 
PVT study of trifluoromethane by the Burnett method, 2:47867 
METHANE/GAS FLOW 
Hydraulic stimulation increases degasification rate of coalbeds (9 
refs), 2:47262 (BM-RI-8047) 
Methane emission in 1975 in the West German coal mining 
industry, 2:47313 
METHANE/OXIDATION 
Sensitivity analysis of a mechanism for methane oxidation kinetics 
(2000°K), 2:47869 
METHANE/PHASE STUDIES 
PVT study of trifluoromethane by the Burnett method, 2:47867 
ME ODUCTION 
Rural —< centre for Africa using solar, wind, and biogas 


energi 748092 
METHANE/PUMPING 
Methane drainage by cs gas pumps, 2:47319 
— 
pail mechani of the theory of the pyrolysis of methane and 
ee the formation of soot, 2:47863 


Coal mining tec rograms of the Bureau of Mines, 2:47282 
Method for a monitoring for producing landfill gas 
(Patent), 2:47874 
METHANE/THERMODYNAMIC PROPERTIES 
net. study of trifluoromethane by the Burnett method, 2:47867 


"Equation for the calculation of the viscosity coefficient of liquid 
Wy th gt 2:47862 
METHANOL/CHEMICAL BONDS 
Ab initio calculations on hy 
CH;OH, CHsCH2OH, and C 
770134-1) 
METHANOL/PRODUCTION 
Fuels from coal--choices in technology, 2:47194 
Koppers-Totzek coal gasification process for producing methanol 
and hydrogen, 2:47853 
METHANOL/SYNTHESIS 
Low-temperature synthesis of methanol at a pressure of 300 kg/ 
cm, 2:47879 
METHANOL/USES 
Methanol fuel modification for highway vehicle use, 2:49136 
(CONF-761028-3) 
METHYLBENZENE 


See TOLUENE 
Y/INGESTION 
Chronic toxicity in methylmercury in the adult cat (Compari 
of effects of i ion of methylmercuric chloride and of Hg- 
contaminated fish), 2:50068 
CURY/TOXICITY 
Chronic toxicity in methylmercury in the adult cat (Comparison 
of effects of i of methylmercuric chloride and of Hg- 
contaminated 


), 2:50068 
Methylmercury induced DNA damage and its repair (Physarum 


MEXICO/ELIMATES 


Present state and 
Mexico, 2:4790 
MEXICO/INSOLATION 
ee ie caning cate anion te Miecion, 
MEXICO/POPULATION DYNAMICS 
ive of solar energy applications in 


bonding in alcohols: dimers of 
'sCH2OH, 2:49289 (CONF- 


ive of solar energy applications in 


ive of solar energy applications in 
DEPOSITS 
Acidic volcanic a its potential as an objective for uranium 


ESIGN 
of “RM” frame channel for the U-25 facility, 2:49042 
c r. INF-761015-) 


HANNELS/ELECTRODES 
ee eee 
Studies on zirconia-ceria base ceramic for MHD channel 

electrodes, 2:49036 (CONF-761015.) 
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MHD CHANNELS/EROSION 
Deterioration of rs heh in MHD generator, 2:49048 
MHD CHANNELS/FL' 
_— os in MHD channel flows, 2:49044 (CONF- 
MHD CHANNELS/MATERIALS 
mee | of MHD channel materials under coal-fired conditions, 
2:49037 (CONF-761015-) 
Research and development of refractory materials for the MHD 
ny! channel, 2:49039 (CONF-761015-) 
CHANNELS/PERFORMANCE 
Experimental studies of the MHD generator of the U-25 with a 
1D” channel, 2:49043 (CONF-761015-) 
MHD CHANNELS/PERFORMANCE TESTING 
Report on Mark VI 100 hour duration test and other recent 
experiments, 2:49029 (CONF-761015-) 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD —" TORS 
MHD GENERATORS/ELECTRODES 
Comes distribution on electrodes in MHD generator channels, 
MHD GENERATORS/FUEL SYSTEMS 
Non-pollutant fuel generator and fuel burner with a non-pollutant 
exhaust and supplementary dc generator (Patent; for use in 
a oe steam turbine, gas turbine, or fuel cell), 


MHD GENERATORS/MEETINGS 
Third US-USSR a on magnetohydrodynamic electrical 
wer generation (2 ae — 761015-) 
GE TORS/P: 

Free-jet electrical conductivity Le 4 a seeded MHD 
a thanol fuel with potassium hydroxide 
seed), 2:49045 (CONF-761015-) 

MHD GENERATORS/PLASMA DIAGNOSTICS 

Plasma d tics in the MHD channel of the K-1 facility, 
2:49046 (CONF-761015-) 

— GENERATORS/SUPERCONDUCTING MAGNETS 
rconductin, et for experimental MHD generator, 
"49033 (CONF-761015-) 

Technology base for large MHD superconducting magnets, 

2:49032 (CONF-761015-) 
MHD POWER PLANTS/COST 
Summary of the ECAS MHD power plant results, 2:49026 
(CONF-761015-) 
MHD POWER PLANTS/DESIGN 
ign considerations for a coal-fired 2000 MW(th) open cycle 
/steam baseload powerplant, 2:49024 (CONF-761015-) 
considerations for the first commercial scale MHD 
generator unit (Gas- or oil-burning MHD generator combined 
with steam turbine), 2:49025 (CONF-761015-) 
MHD POWER PLANTS/PERFORMANCE 

Summary of the ECAS MHD power plant results, 2:49026 
(CONF-761015-) 

MHD POWER PLANTS/PLANNING 

Design considerations for the first commercial scale MHD 
generator unit (Gas- or oil-burning MHD generator combined 
with steam turbine), 2:49025 (CONF-761015-) 

ELECTRON 


MULTIPLIERS/ 

PERFORMANCE 

a status of microchannel plate photomultipliers, 
Performance studies of hr microchannel plate 

hhotomultipliers, 2:49673 
MICROC L ELECTRON MULTIPLIERS/PHYSICAL 

RADIATION EFFECTS 

Review of the influence of radiations on channeltrons and channel 


a 2:49645 
MICROCHANNEL ELECTRON MULTIPLIERS/SPATIAL 
RESOLUTION 
Contribution of the channel electron multiplier to the race of 
vacuum tubes towards picosecond resolution time, 2:49671 
MICROCHANNEL ELE ON MULTIPLIERS/TIME 
RESOLUTION 
Contribution of the channel electron multiplier to the race of 
vacuum tubes towards picosecond resolution time, 2:49671 
MICROCHANNEL ELE! ON MULTIPLIERS/USES 
Contribution of the channel electron multiplier to the race of 
vacuum tubes towards picosecond resolution time, 2:49671 
~~ status of microchannel plate photomultipliers, 
2:49595 


MICROELECTRONIC CIRCUITS/RADIATION HARDENING 
i roach to upset prediction of logic latches, 2:49629 
MI PROCESSORS 


Impact of mi rs on the power industry (a philosophical 
overview), 2:48671 


Microprocessor-based sadiation monitoring systems, 2:48623 
Reactor protection system bate using micro-computers, 2:48815 
MICROPROCESSORS/EQ 
High-speed multiple-channel analog to — data-acquisition 
module for microprocessor systems, 2:49680 
Microprocessor-minicomputer combination for simpler, more 
flexible instruments, 2:49676 
MICROPROCESSORS/PROGRAMMING 
Some not-so-common ways of using MCS-8 I/O i 
LEN 22269 (Intel 8008), 2:50519 (UCID-17498 
MICROPROCESSORS/RADIATION HARD! IG 
Development of a hard microcontroller, 2:49628 
MICROPROCESSORS/STANDARDIZATION 
lication of microprocessors in a national laboratory, 2:49674 
MICROSPHERES/FABRICATION 
Fabrication of thermonuclear fuel pellets (Patent), 2:50457 
MICROSPHERES/SAFETY 
Hazards analysis of laser fusion targets containing tritium, 2:50460 
(UCRL-78311) 
MICROWAVE EQ 
Microwave oven: ener; or gor femal machine, 2:49389 
MICROWAVE POWER av 
Atmospheric ge cy constraints ~~ microwave power 
transmission, 2:48353 (SAND-77-0158 
MICROWAVE POWER TRANSMISSION/TECHNOLOGY 


ASSESSMENT 
Status of satellite solar power development, 2:47969 
MICROWAVE RADIA’ TATION 

Proposal of a -power microwave source using 
superconducting cavity as an energy storage, re, 2 48819 (UCRL- 
Trans-11247) 

MICROWAVE RADIATION/ATTENUATION 

Atmospheric Proms m constraints on microwave power 
transmission, 2:48353 (SAND-77-0158) 

MICROWAVE RADIATION/BIOLOGICAL EFFECTS 

Annotated bibliography - reports. Supplement number 8, 1 July 
ieaap September 1976. Annual report, 2:50093 (AD-A- 

First results of an investigation of the effects of microwave 
radiation with low yng density on the behavior of rats, 
2:50101 (N-77-10778) 

MICROWAVE RADIATION/RADIATION HAZARDS 

Investigation of ocular effects of chronic exposures of primates to 
microwave radiation at 2.45 Phase I. Final technical 
29 September 1974-30 Jun 1975, 2:50096 (AD-A-037829) 

MID-ATLANTIC RIDGE/GEOCHEMISTRY 

Geochemical notes (2): Mineral data of the metabasalt dredge 

AM50 from the Mid-Atlantic Ridge, 2:48258 
MID-ATLANTIC RIDGE/MINERALOGY 

Geochemical notes (2): Mineral data of the metabasalt dredge 

AM50 from the Mid-Atlantic Ridge, 2:48258 
MIDLAND-1 REACTOR/CONT. SHELLS 

Design and construction of the liner plate for the Arkansas and 

Midland containments, 2:48776 
MIDLAND-2 REACTOR/CONTAINMENT SHELLS 

Design and construction of the liner plate for the Arkansas and 

Midland containments, 2:48776 
MIGRATION/TEMPERATURE DEPENDENCE 
— by pseudoplasmodia of Dictyostelium discoideum, 


MILITARY EQUIPMENT/RADIATION HARDENING 
Hardening options for neutron effects: an approach for tactical 
systems, 2:49620 
MILITARY FACILITIES/ENERGY nr pe 0 
A report on the economic feasibility of an oe 
for Fort com] Final report, 2: "49065 (AD-A 683) 


MILK/NEW YORK CITY 
Appendix to Health and Safety Laboratory environmental 
quarterly report (Fallout radionuclides deposited and in surface 
air at various world sites; **’Cs and ®Sr in milk and 
water in New York City; and stable Pb in surface air), 2:497: 


SL-321(App. 
MILK /RADIOACHICITY 


Appendix to Health and Safety Laboratory environmental 
quarterly report (Fallout radionuclides deposited and in surface 
air at various world sites; *7Cs and ®Sr in milk and 
water in New York City; and stable Pb in surface air), 2:497: 
(HASL-321(App.)) 

Off-site environmental nee ones for — Nevada Test Site 
and other test areas used for uclear detonations, 
Jan December 1976, 2: “Tat ¢ iSL LV 0899-0) 

MILLSTONE-2 REACTOR/DIESEL 
na rman occurrences ponte in March and April 
MILLSTONE-2 REACTOR/ELECTRICAL EQUIPMENT 
aaa "a occurrences ~—es) in March and April 


ACIDS 
See INORGANIC ACIDS 





MINERAL RESOURCES/EXPLORATION 


MINERAL RESOURCES/EXPLORATION 
Geology, 2:47720 
MINERALS 


See also FLUORITE 
URANIUM MINERALS 
ZEOLITES 
MINERALS/EXPLORATION 
New thermoluminescence techniques for mineral exploration, 
2:50138 (BNL-22432) 
MINERALS/GOVERNMENT POLICIES 
Assessment of information systems capabilities required to support 
U.S. materials policy decisions, 2:48895 (OTA-M-40) 
MINERALS, IRMATION SYSTEMS 
Assessment of information systems capabilities required to support 
U.S. materials policy decisions, 2:48895 (OTA-M-40) 
MINERALS/PROSPECTING 
Introduction to geophysical prospecting (Book), 2:47374 
MINERALS/RESOURCE DEPLETION 
Attitudes towards risk and the optimal exploitation of an 
exhaustible resource, 2:48888 
MINERALS/SYNTHESIS 
=o of natural multisystems with limiting conditions, 
MINERS/CARCINOMAS 
Early indices of cancer risk among uranium miners with reference 
to modifying factors, 2:50020 
MINES 
See also COAL MINES 
URANIUM MINES 
MINES/TUNNELS 
Sprayed linings of mining excavations, 2:49406 (BNWL-tr-246) 
MINING 


See also COAL MINING 
SOLUTION MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/DICTIONARIES 
World mining glossary of mining, processing, and geological 
terms, 2:47300 
MINING/ENVIRONMENTAL EFFECTS 
— tion of Clearwater Lake as a potential sink for heavy 
is from lead mining in southeast Missouri, 2:49822 
MINING/POLLUTION CONTROL 
Impact of environmental ——— on mining, 2:47369 
'G EQUIPMENT/DESIGN 
Influence of the width of web of a coal winning machine on the 
origin of rock bursts (8 refs), 2:47314 
Refined design of protective canopies for shuttle cars, loaders, and 
cutters. n file report, 2:47293 (PB-261281) 
Walking undercarriages of stowing machines ZP 2500 and ZP 
6600, 2:47305 
MINING EQUIPMENT/DIAGRAMS 
Refined design of protective canopies for shuttle cars, loaders, and 
cutters. Open file rt, 2:47293 (PB-261281) 
MINING EQUIPMENT/MAINTENANCE 
Main tendencies and results of the development of mining and 
pe + in the Ostrava Karvina basin in the years 1960 to 1975, 
'A/ENERGY SOURCES 
Update on alternative energy sources: technology and applications 
for Minnesota. Conference summary, 2:49022 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MIS TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Development of apparatus for performing rapid capacitance- 
voltage measurements on MIS structures. Technical memo, 
2:4 (AD-A-035249) 
MISSILE PROTECTION 
Assessment of the bases for selecting criteria for paeeeten against 
tornado-entrained debris, 2:48727 (NUREG-0121) 
MISSILES/RADIATION DOSES 
In-missile calculations of silicon dose--a comparison with 
experiment. Final report, June 1974-30 August 1975, 2:49606 
(AD-A-038266) 
MISSISSIPPI/NATURAL GAS DEPOSITS 
Mississippi successes based on sketchy data, 2:47420 
MISSISSIPPI/PETROLEUM DEPOSITS 
Mississippi successes based on sketchy data, 2:47420 
MISSO' AIR POLLUTION 
Project METROMEX. Annual report, 1May 1975-30 Apr 1976, 
2:49712 (PB-261 071) 
MISSOURI/COAL INDUSTRY 
Missouri coal data, 2:47269 (NP-21855) 
eos tee 4 hg . 
eavy oil/tar sands, Western aH) ee rt, March 1, 
1977-May 31, 1977, 2:47629 (COO-2996- nit 
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MITOCHONDRIA/MORPHOLOGICAL CHANGES 
Effect of crosslinking on mitochondrial structure and function 
(Ethylacetimidate, © naetvutgliniiet, dimethylsuberimidate), 
2:50045 


MITOCHONDRIA/PHYSIOLOGY 
Effect of crosslinking on mitochondrial structure and function 
jcc methylbutyrimidate, dimethylsuberimidate), 


MITOSIS/DAILY VARIATIONS } 

— to observe mitotic rhythmicity in Allium meristems, 
2:49914 

MIUS 
(Modular Integrated Utility Systems.) 

MIUS/ENERGY CONSERVATION 
Energy Conservation Section (Activities for 9 months ending 

4 30, 1976), 2:48914 (ORNL-5250) 
MIU: US/ENVIRO INMENTAL IMPACTS 


Environmental Impact Section (Activities for 9 months ending 
nauiniine auammnien 1976), 2:48891 aah L-5250) 


See MA THEMATIC TICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODIFIED IN-SITU PROCESSES/COST 
Evaluation of combined in-situ and surface retorting of oil shale 


tract C-B. Open file report, 2:47635 B-261064) 
ORESCENCE SPECTROSCOPY 


LECULAR 
See FL UORESCENCE SPECTROSCOPY 
MOLECULAR ION BEAM INJECTION 
a > photodissociation injection, 2:49496 (ANL-HEP- 
MOLECULAR MODELS/SCHROEDINGER EQUATION 
Derivation of the molecular vibration-rotation Hamiltonian from 
hroedinger equation for the molecular model, 2:50200 
OLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE/COMPUTER CALCULATIONS 
Computer-assisted molecular structure construction for coal- 
derived compounds (10 refs.), 2:47195 
MOLECULE COLLISIONS 
See also ION-MOLECULE COLLISIONS 
MOLECULE COLLISIONS/EXCITATION 
See eae in heavy particle collisions. II (Lectures), 


MOLECULE COLLISIONS/IONIZATION 
Electron spectroscopy in heavy particle collisions. II (Lectures), 
2:50191 
MO 


ILECULES 

See also POLYATOMIC MOLECULES 

MOLECULES/ENERGY LEVELS 

Atomic lifetime measurements by the inethod of correlated 
hotons in a cascade, 2:50198 

MOLECULES/PHYSICAL PROPERTIES 

Laserspectroscopy of diatomic molecules; determination of 

molecular constants (Review), 2:50182 
MOLECULES/RESEARCH PROGRAMS 
Atomic and molecular processes. Technical progress s 
rt No. 21 (Univ. of Pittsburgh Atomic Sciences Inst.), 
:50197 (AD-A-033908) 
MOLECULES/ROTATIONAL STATES 

Time resolved optical precision spectroscopy with applications 

(Lifetime, dissociation, formation L-S coupling), 2:50199 
MOLLUSCS 
See also SNAILS 
MOLLUSCS/BIOLOGICAL a 

Aspects of the thermal tolerance of the tro; 

hirsuta L.: a multivariable approach, 2: 
MOLLUSCS/CONTAMINATI TION 

Effects of chelating agents on the uptake and accumulation of 

cadmium by Mytilus edulis, 2: 5 
MOLLUSCS, 

Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

MOLLUSCS/RADIONUCLIDE KINETICS 

Estimating bioavailability of sediment-bound trace metals with 
chemical extractants van] 110m/Ag, **Cd, Co, ©Zn, 
Macoma balthica), 2:5002 

MOLLUSCS/TEMPERATURE EFFECTS 

Aspects of the thermal tolerance of the t 
hirsuta L.: a multivariable approach, 2: 

Effect of environmental factors on the of amino acids 


aes 
tissue of the bivalve, Mya arenari (L.), 2:49940 
MOLTEN FEN SAL COAL GASIFICATION PROCESS/PILOT 


— Quarterly rt, July-Septebmer 1976, 2:47118 
CrERDA A-76-93/3) Beet . 


panne Trichomya ; 


pao Trichomya 
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MOLTEN SALTS/THERMODYNAMIC PROPERTIES 
Me fuel cell research at ORNL, 2:49055 (ORNL/ 
MOLYBDATES/CATALYTIC EFFECTS 
Chemical studies on SYNTHOIL process. Sixth quarterly report, 
December 1, 1976-March 1, 1977 (Catalyst improvement; 
mineral matter effects; preheated studies; 8 refs; Co molybdate), 
2:47170 (SAND-77-0720) 
MOLYBDENUM/CHARGED-PARTICLE TRANSPORT 
Optimization of bremsstrahlung energy deposition, 2:50273 
MOLYBDENUM/CHEMICAL ANALYSIS 
Relationships between uranium and trace metal concentration in 
volcanic rocks from Nevada, 2:47719 
MOLYBDENUM/CREEP 
Summary report of the compressive creep properties of irradiated 
= “pees: molybdenum (Fast neutrcns), 2:49209 (MLM- 
MOLYBDENUM/MONITORING 
Niosh analytical methods for set M, 2:49724 (PB-265029) 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Summary report of the compressive creep properties of irradiated 
4 — molybdenum (Fast neutrons), 2:49209 (MLM- 
MOLYBDENUM/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
MOLYBDENUM 95 TARGET/NEUTRON REACTIONS 
Precision neutron cross section measurements in support of the 
LMFBR program Gaerttner Linac Laboratory. Progress report, 
January 1, 1976-December 31, 1976 (20 eV to 100 keV), 2:50251 
(COO-2479-10) 
MOLYBDENUM 97 TARGET/NEUTRON REACTIONS 
Precision neutron cross section measurements in support of the 
LMFBR program Gaerttner Linac Laboratory. Progress report, 
January 1, 1976-December 31, 1976 (20 eV to 100 keV), 2:50251 
(COO-2479-10) 
MOLYBDENUM ALLOYS 
See also HASTELLOYS 
INCONEL 617 
INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CATALYTIC EFFECTS 
Catalysts for hydrocracking, 2:47468 
MOLYBDENUM ALLOYS/DUCTILITY 
Ductility in hot isostatically pressed 250-grade maraging steel, 
2:49145 (SAND-76-8516) 
MOLYBDENUM ALLOYS/HOT PRESSING 
Ductility in hot isostatically pressed 250-grade maraging steel, 
2:49145 (SAND-76-8516) 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Assessment of titanium for use in the Ist wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
MOLYBDENUM ALLOYS/PHYSICAL PROPERTIES 
Assessment of titanium for use in the 1st wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
MOLYBDENUM ALLOYS/TENSILE PROPERTIES 
Tensile yield and fracture behavior of beta-III titanium, 2:49163 
(SAND-76-5113) 
MOLYBDENUM OXIDES/CATALYTIC EFFECTS 
Catalyst development for coal liquefaction. Interim report, 
October-December 1976, 2:47165 (FE-2335-7) 
MOLYBDENUM SULFIDES/CATALYTIC EFFECTS 
Hydrodesulfurization activity and defect structure of Co-Mo 
sulfide catalyst, 2:49266 
vem etic 7 _— + CogSs in hydrodesulfurization 
ysts, 2:49265 
MONEL/CORROSION 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/STEAM GENERATORS 
Sodium level control for SOMW steam generator, 2:48518 
MONKEYS/BIOLOGICAL RADIATION EFFECTS 
Annotated bibliography of reports. Supplement number 8, 1 July 
psi nn September 1976. Annual report, 2:50093 (AD-A- 
) 
MONOCRYSTALS/DISLOCATIONS 
= localization in ductile single crystals, 2:49160 (COO-3084- 


49) 
MONOCRYSTALS/STRAIN HARDENI 
— localization in ductile single pang 2:49160 (COO-3084- 


49) 
MONTANA/CHARGES 
Future prices of electricity in Montana (Projected increases of 2 
percent per year), 2:48981 (NP-21895) 


MULTIWIRE PROPORTIONAL CHAMBERS/READOUT 


MONTANA/ELECTRIC POWER 
Future caeiton of electricity in Montana 


ear), 2:48981 (NP-21895) 
MONTANA GEOTHERMAL RESO 


Utilization of geothermal energy, 2: ast70 
MONTANA/NATURAL GAS 


yjected increases of 2 


aD natural gas resources of Montana, 2:47530 (NP- 

21791 

2 1 ~ poe peed 76-1, 2:47424 (NP-21900) 
ontana petroleum situation. oa - 

MORDENITE/CHEMICAL REACTIONS 


os peaenaaes resonance of rare earth ions in zeolites, 
MORDENITE/SORPTIVE agrnten d 
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MOROCCO/GEOM! 
North American a Aton Onn the record in Mesozoic coastal 
lain rocks, Nova Scotia and Morocco, 2:50142 
MORTALITY/EVALUATION 
Methods for evaluating mortality risk (From large-scale energy 


we ¥- wad 


See also MOSFET 

MOS TRANSISTORS/FABRICATION 
Radiation dose due to electron-gun oo systems (X-ray 

dose during gate metal d ftion), 
MOS TRANSI RS/PHYSICAL DIATION EFFECTS 
Charge yield and dose effects in MOS capacitors at 80 K, 2:49648 
Dependence of interface-state buildup on hole generation and 
transport in irradiated MOS capacitors, 2:49657 

Electron injection studies of radiation induced positive charge in 
MOS devices, 2:49649 

Hole transport and recovery characteristics of SiO2 gate 
insulators, 2:49646 

Model for thickness dependence of radiation charging in MOS 
structures, 2:49651 

Prediction and measurement of radiation damage to CMOS 
devices on board spacecraft, 2:49633 

Radiation dose due to electron-gun metallization systems (X-ray 
dose during gate metal deposition), 2:49634 

Radiation-induced charge trans ——, and charge buildup in SiOz 
films at low temperatures, 2:4964 

Radiation induced leakage currents in silicon on sapphire MOS 
transistors, 2:49658 

Total dose effects on surface state density, carrier concentration, 
and mobility in MOS layers, 2:49652 

MOS TRANSISTORS/RADIATION HARDENING 
MOS hardness characterization and its d dence upon some 

process and measurement variables, 2:49655 
Processing effects on steam oxide hardness, 2:49661 

MOS TRANSISTORS/RADIOSENSITIVITY 
—— of silicon surface defects on MOS radiation-sensitivity, 
— a flow model for MOS device radiation sensitivity, 

34 

MOSFET/PHYSICAL RADIATION EFFECTS 
sited EPL grow interface char, - t ae effects of sapphire type 

and EPI growth = 

MOSQUITO 
Control of biting cule an epicin of ecophysiological 

research, 2:49847 (ORNL-tr-4315) 

MOSQUITOES/OOGENESIS 
page onncare~: (apholate)-induced ultrastructural changes during 

enesis in Aedes aegypti, 2:49907 

MOSQ OES/P 

= of gamma radiation on pete of Brugia pahangi in a 
— strain of Aedes aegypti, 2:50016 

MOSQ JES/ULTRASTRU CHANGES 
Fine meen of the — tubule in Aedes aegypti, 2:49971 

MOSSES/PLANT GRO 
Macrophyte succession in Swedish lakes caused by deposition of 

airborne acid substances, 2:49739 

MULE DEER 

See DEER 

MULTIPARTICLE SPECTROMETERS/LOGIC CIRCUITS 

Programmable combinational lo oo system for high energy 


_ a experiments, 
TIWIRE ONAL CHAMBERS 
See also DRIFT CHAMBERS 
Role of particles in the ionization le 
April 1, 1974-March 31, 1977, 2:49510 (TI 27628 
MUL IRE PROPORTIONAL CHAMBERS/PO 
SUPPLIES 


Current-limiting technique for powering wire chambers, 2:49590 
MULTIWIRE PROPOR PIONAL CHAMBERS/READOUT 


rocess. Final report, 


Flat helical delay lines for position readout along the anode wire 
in MWPC and drift chambers, 2:49592 





MULTIWIRE PROPORTIONAL CHAMBERS/SPATIAL 


Position a by charge division in large two-dimensional 
detectors, 2:49533 
MULTIWIRE PROPORTIONAL CHAMBERS/SPATIAL 
RESOLUTION 
Evaluation of factors contributing to position accuracy in delay 
line readout of MWPC, 2:49535 
MULTIWIRE PROPORTIONAL CHAMBERS/TRIGGER 


CIRCUITS 
Programmable combinational logic trigger system for high energy 
particle — ex} ts, 2:49594 
MUNICIPAL 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/COMBUSTION 
Refuse incinerator (Patent), 2:49395 
MUNICIPAL WASTES/ENERGY CONSERVATION 
Energy from wastes, 2:49124 
MUNICIPAL WASTES/ENERGY SOURCES 


a from wastes, 2:49124 
MUNICIPAL WASTES/RECYCLING 
Solid waste processing facilities. Technical report 103701, Rev. B, 
2:49120 (NP-21871) 
Trash disposal system (Patent), 2:49392 
MUNICIPAL WASTES/WASTE DISPOSAL 
Trash disposal system (Patent), 2:49392 
MUNICIPAL WASTES/WASTE MANAGEMENT 
x solid waste management alternatives, 2:49119 (CONF- 


) 

MUSCLES/BIOCHEMISTRY 

Force-length relations of glycerinated rabbit psoas, 2:49894 

— effects of mercurial compounds on the ionophoric and 

ydrolytic functions of the (Ca** + Mg** )-ATPase of 
sarcoplasmic reticulum (Skeletal muscle of rabbits), 2:49879 

MUSCLES/ELASTICITY 

Force-length relations of glycerinated rabbit psoas, 2:49894 
MUSCLES/GLYCEROL 

Force-length relations of glycerinated rabbit psoas, 2:49894 
MUSCLES/MECHANICAL PROPERTIES 

Force-length relations of glycerinated rabbit psoas, 2:49894 
MUSSELS 


See MOLLUSCS 
MUTAGENS 
See also EMS 
MUTAGENS/BIOLOGICAL EFFECTS 
Different rate-limiting steps in excision repair of ultraviolet- and 
N-acetoxy-2-acetylaminofluorene-damaged DNA in normal 
human fibroblasts, 2:49998 
Mammalian cell mutagenesis: comparison of the —T in 
assay systems of mutations induced by radiations and 
(X and uv radiation), 2:49996 
Role of induced mutation in supplementing natural 
variability (Plant breeding), 749924 (RLO-2221- 9) 
— chromatid = Ae po sensitive mammalian system 
~Fmne ects of mutagenic carcino; ens, 2:50044 
(CONF. 770559-11) 
MUTAGENS/CHROMOSOMAL ABERRATIONS 
— chromatid —- ——— sensitive mammalian system 
for ects of mutagenic carcinogens, 2:50044 
(CONF-770559-11) 
ee RESPONSE TESTING 
—_ chromatid — ——- sensitive mammalian system 
or effects of mutagenic 2:50044 
(CONF-77055 iD ~ — 
MUTANTS/GENETIC VARIABILITY 
Role of induced mutation in supplementing pat) 


variability (Plant 2:49924 (RLO-2221 
MUTANTS/RADIOIND' oe 
Role of or mutation in sup| 


See vaio CHROMOSOMAL ABERRATIONS 
MUTATIONS/DATA ANALYSIS 
Mutation rates and mutational loads in 
report of scientific activity, 2:49925 S(SU320P3X) 
MUTATIONS/RADIOINDUCTION 
Mammalian cell mutagenesis: comparison of the sensitivity in 
assay systems of mutations induced by radiations and chemicals 
(X and uv radiation), 2:49996 


MUTSU REACTOR/SHIELDING 
Report of inv i 


on the radiation leak of the atomic 
MYOCARDIAL T ship ‘Mutsu’, 2:48701 
N TALINE lide mt aarp ith 
loninvasive uc in the patient wi 
cardiovascular disease, 2:49961 
MYXOMYCETES/MIGRATION 
—— by pseudoplasmodia of Dictyostelium discoideum, 


a casas REACTORS/DESIGN 
design description 3000-kWe subsea nuclear power 
a 2: 348532 = A-13194) 
NAPHTHA/CHEMI COMPOSITION 
Comparative pmo re and hydrotreating response of coal, 
shale, and leum liquids, 2:47231 
NAP. TION 
a cre antifoulants in hydrodesulfurization (Patent), 
NAPHTHALENE/ECOLOGICAL CONCENTRATION 
Bioavailability of sediment-sorbed ea to the Sone uncluid 


worm, phascolosoma 2:49801 ae 
NAPHTHALENE/FLU ORESCENCE 


Sub-part-per-trillion detection of Me es mem ——” 
hydrocarbons by laser induced molecular fluorescence, 2:49256 
NAPHTHALENE/ METABOLISM 
Bioavailability of sediment-sorbed naphthalenes to the spiuncluid 
pee iereene agassizii, 2:49801 (BNWL-SA-5864) 


See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY PLAN/LEGISLATION 
National Energy Act. Communication from the President of the 
United Sees aes 6 OSS 5 pee er 
establish a ive national —— policy, 2:48963 
NATIONAL GY PLAN/REVIEW: 
National energy rs (Comments by John F. O'Leary, FEA 
Administrator), 2:48967 
NATIONAL SCIENCE FOUNDATION/RESEARCH 
PROGRAMS 


m. solar energy programs in transition, 2:47903 


North Adan Atlantic T) Ry 4 aniza ad 


iy = “Modern Sou ee of NATO Co Committee on the Challenges of 


“ 7 LIQUEFIED NATURAL GAS 
Influence of ive media of gas and gas condensate on the 
durability of operational equipment and instruments, 2:47544 
Specific uses of gas allowing fuel saving in industry, 2:47560 
En + aay ind Final (In California), 2:49102 
er ‘or industry. report ‘ornia), 2: 
“an 
NATURAL GAS/CHEMICAL COMPOSITION 
Admissible tolerances in natural gas characteristics for the 
Racy of domestic installations, 2:47616 
NA GAS/COMBUSTION PRODUCTS 
Study of the toxicity of small concentrations of various chemicals 
yore! by the combustion of 2:47574 
— cea tenn - OPERTIES - . 
ustrial utilisation o wey ot various origins with special 
regard to the SRG method, 2:47617 
Jet ae technology as applied to industrial gas processes, 


NATURAL GAS/CONSUMPTION RATES 
patna et pam 2:47620 
eee SS - : 
of technological developments on future supply prospects 
or natural gas, 2:47527 
Residential energy wae model sensitive to demographic, economic, 
and techno factors, 2:49005 


Evaluation of possible actions to alleviate the natural pee 
— Final report. SRI project 4684, 2:47579 (NP- 


848) 
NATURAL GAS/DESULFURIZATION 
— ume dispersion from a natural gas pr atuten ate 
it elevated inversion, 2:475 
NAT GAS/ECONOMIC ELASTICITY 


Fuel and price forecasts. Final report. Volume I. Report, 
m.. 48871 -EA-411(Vol.1)) 


forecasts. Final rt. Volume II. 
Schedules £48872 ace cae = 
NATURAL G. 


Evaluation of a ye coment to oy the natural 
. California. Final report. SRI project 4684, 2:47579 (NP- 


848) 
NATURAL GAS/ENVIRONMENTAL IMPACTS 
Oil use characterization, impacts, and guidelines, 2:47495 
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Sedimentary basins of the submarine margin of north Europe and 


their oil and rospects, 2:47385 
NATURAL GAS/FLOW RATE 
Use of density meters for measuring gas flow rates under high 
ressure, 2:47594 
NA L GAS/GLOBAL ASPECTS 
Utilisation of gas: a global view, 2:47528 
NATURAL GAS 
Gas marketing strategy, 2:47563 
Historical trends in coal utilization and supply. Open file report, 
2:47353 (PB-261278) 
NATURAL GAS 
Canada’s continental margins and offshore petroleum exploration, 


2:47375 
Thirteenth world conference, 2:47520 


NATURAL GAS/ODORIZATION 
Odorisation of gases, olfactory method and instrumental control. 
Applications and prospects, 2:47608 
= 1. reinstatement of existing domestic installations, 


NATURAL GAS/ORIGIN 
Critical conditions for hydrocarbon generation and 
transformation, 2:47418 
NATURAL GAS/PARTIAL OXIDATION PROCESSES 
Improved production cycles using partial oxidation of natural gas, 
liquid hydrocarbons, and other fuels, 2:47622 
gS. 
rrosion and other problems in the production an ° 
wet sour natural gas, 2:47543 : 
Report of the Committee on production, treatment and 
underground storage of natural gases, 2:47521 
—— identification of industrial technology processes, 
NATURAL GAS/PRODUCTION 
Arab countries in the post-oil era, 2:48973 
Corrosion and other problems in the production and processing of 
wet sour natural gas, 2:47543 
— of two alternative supply models of natural gas, 
Production mechanism of abnormally high-pressured gas 
reservoirs, 2:47546 
Report of the Committee on production, treatment and 
underground storage of natural gases, 2:47521 
NATURAL GAS/PUMPING 
Use of the rotary combustion — in stationary industrial and 
commercial utilisation, 2:4761 
NATURAL GAS/PURIFICATION 
Kinetics of the hydrogenolysis reactions of ethane and propane in 
the purification of natural gas, 2:47550 
Safety qr of sour gas production in populated areas in the 
FRG, 2:47545 
NATURAL GAS/RESEARCH PROGRAMS 
Research on petroleum, natural gas, and oil shale: the university's 
role, 2:47370 (CONF-7510164-) 
NATURAL GAS/RESOURCE CONSERVATION 
ee of energy: new method of construction and marketing, 
NATURAL GAS/RESOURCES 
— of technological developments on future supply prospects 
or natural gas, 2:47527 
Undiscovered natural gas resources of Montana, 2:47530 (NP- 


21791) 
NATURAL GAS/STATISTICS 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical papers, 2:48943 
NATURAL GAS, RAGE FACILITIES 
Construction and automatic operation of a compressor equipped 
storage field, 2:47585 
NA GAS/TRANSPORT 
Compressor station mini-computer system for control, monitoring, 
and telemetry, 2:47598 
Going through the Alps by the an my | eae 2:47596 
Huebner V: ’s all-weld ball valves, 2:47 
Investigation of the initial period of formation of protective films 
when alkylpolyethylenediaminedioleates are present in oil and 
gas field pipelines, 2:47502 
Modeling the algorithm of identification of the coefficient of 
hydraulic resistance during the operation of gas pipelines, 
performance and speci 


2:47584 
Pipeline materials: their tion, 2:47599 
Probability theory in pipeline design, 2:47597 
Report of the Committee on gas transmission, 1973-1976, 2:47589 
= progress in large volume gas mains transmission, 
NATURAL GAS/UNDERGROUND STORAGE 
Numerical solution of Stefan’s problem in the calculation of the 
thermal condition of underground low-temperature storage 
reservoirs in ice and rock, 2:47627 


NATURAL GAS DISTRIBUTION SYSTEMS 


Salt cavities for the storage of natural gas at Hornsea in Great 
Pe — iii 
me aspects of underground gas storage, 2: 
Underground sto: in geological formations in Canada, 2:47623 
NATURAL GAS/USES 
Complex utilisation of raw resources of large gas fields with 
compound gas, 2:47551 
Report of the Committee F on industrial and commercial 
utilisation of 2:47569 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
= ; producing basins of the shelves of northeastern Asia, 
NATURAL GAS DEPOSITS/EVALUATION 
Genetic classification of reservoirs for evaluation of oil 
and reserves, 2:47413 
Joint effect of temperature and pressure on sorption processes in 
stratum conditions, 2:47535 
NATURAL GAS DEPOSITS/EXPLOITATION 
ka in Britain's energy market, 2:47549 
NA GAS DEPOSITS/EXPLORATION 
Block structure of the Muradkhanly area and characteristics of 
distribution of petroleum and So a in the volcanogenic 
upper Cretaceous deposits, 2: 
eS Petrel Limestone of the Grand Banks, Newfoundland, 
East Greenland continental margin, 2:47384 
Geological exploration work by the Ministry of Geology of the 
pe for oil and gas in the tenth Five-Year Plan period, 


Geology of the West Sable structure, 2:47380 
Geology of the Laurentian Fan and the Scotia Rise, 2:47381 
om source potential of sediments in the Sverdrup Basin, 
Hydrogeological evidence in favor of the es for oil and 
gas pools in the north of Timan-Pechova Province, 2:47412 
water sedimentation off Nova Scotia and 


ini e order of priority of structures available 

for cnplecetionnl daliinn, 2:47409 

Cl cok Gs cee Se ee ee a ee 
part of Pre-Caucasus, 2:47411 

Problem of petroleum and gas exploration in estuary deposits of 
paleorivers, 2:47406 

Structure of the Queen Charlotte Basin, 2:47394 

NATURAL GAS DEPOSITS/GEOLOGIC STRATA 

Role of clayey covers of low permeability in the formation of 

= and gas-condensate deposits of Azerbaijan, 


W prospects cf lading gutrulouns anit gue aapesiects dapeiemision 
ts oO petroleum in 
. imentations of the eastern shelf of the south Caspian Sea, 
2:47 
Role of clayey covers of low permeability in the formation of 
mate and gas-condensate deposits of Azerbaijan, 


NATURAL GAS DEPOSITS/HYDROLOGY 
Hydrogeological evidence in favor of the exploration for oil and 
pools in the north of Timan-Pechova Province, 2:47412 
NA L be norte matinee en nd “i 
—_ of findin, . leum deposits in Apsheronian 
— eastern of the south Caspian Sea, 
NATURAL GAS DEPOSITS/MAPS 


Mississippi successes based on sketchy data, 2:47420 
NATURAL GAS DEPOSITS/NEUTRON-GAMMA LOGGING 
Earth formation salinity by comparison of inelastic and capture 
ray — tent; for location of hydrocarbon-bearing 
oeatuan, 747421 


NATURAL GAS DEPOSITS/PHASE STUDIES 
State of a gas-and-condensate system in a porous medium, 2:47536 
NATURAL GAS DEPOSITS/PR' iG 
General geological features and possible oil and gas provinces of 
the — —— 2:47390 fe a 
ts oO} i leum deposits in Apsheronian 
 pdimentations of 4 shelf of the south Caspian Sea, 
Role of clayey covers of low permeability in the formation of 
— -and-gas and gas-condensate deposits of Azerbaijan, 


NATURAL GAS DEPOSITS, 
Protection of offshore a assets, 2:47497 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
Construction and automatic operation of a compressor equipped 
storage field, 2:47585 
Report of the committee on distribution of gases, 2:47600 
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ber progress in large volume gas mains transmission, 
Utilisation of LNG for feeding distribution networks, 2:47586 
NATURAL GAS DISTRIBUTION SYSTEMS/COMPRESSORS 
Compressor stations and unit fa age in the natural gas 
transmission systems o et at 2:47593 
NATURAL GAS ‘DISTR BUTION SYSTEMS/DESIGN 
ae gas distribution networks by computer, 2:47601 
NA AS DISTRIBUTION SYSTEMS/EFFICIENCY 
Investigation of the condition of domestic gas installations by 
means of random tests in the Netherlands, 2:47609 
NATURAL GAS DISTRIBUTION SYSTEMS/GAS 
COMPRESSORS 


Emissions at compressor stations (noises, heat, and ground 
vibrations), 2:47591 
NATURAL GAS DISTRIBUTION 7 - f fae tcammmaaa 
Close-to-surface assembly of gas mains, 2:47607 
NATURAL GAS DISTRIB ON SYSTEMS/LEAK TESTING 
—— and reinstatement of existing domestic installations, 


:47610 
NATURAL GAS DISTRIBUTION SYSTEMS/LEAKS 
UK leakage control Jat: 2:47 
NATURAL GAS DI IBUTION SYSTEMS/LEGISLATION 
Report z' = a on domestic and collective utilisation of 
NA L GAS DISTRIBUTION SYSTEMS/OPERATION 
Practice of robe oh dispatching in United States gas distribution 


NATURAL GAS DISTRIBUTION SYSTEMS/PIPELINES 
Cooling down of as pipelines downstream of 
compressor stations, 2:47592 
Distribution networks: optimum economic policies for repair or 
replacement and optimum economic life, 2:47605 
Experience with plastic piping in gas distribution networks in 
estern Europe and the future for this material, 2:47603 
Review of plastic pipe usage for natural gas distribution in North 
America, 2:47604 
NATURAL ¢ GAS DISTRIBUTION SYSTEMS/POLLUTION 
Studies to determine the boundaries of sanitary and protective 
zones of = lant and a, 2:47575 
NATURAL GAS DISTRI ON SYSTEMS/SAFETY 
Report . > _ on domestic and collective utilisation of 
NA GAS FIELDS/COMMUNICATIONS 
N. Sea communications network, 2:49409 
NATURAL GAS FIELDS/EXPLOITATION 
— of low calorie dormant gas fields of Pakistan, 


7 

European north of the USSR--a new major oil and gas production 

base, 2:47372 
NATURAL GAS FIELDS/EXPLORATION 

Problems of economic evaluation of geological exploration work 
for oil and gas, 2:47373 

Results of geological prospecting for oil and gas achieved by the 
Ministry of ae of the Russian AFSR in 1971-1975 and 


main tasks for the Tenth Five Year-Plan 
NATURAL GAS FIELDS/GEOLOGIC 
on y of the Lower Cretaceous Parsons Lake gas field, 
enzie Delta, northwest territories, 2:47393 
NATURAL GAS FIELDS/GEOLOGY 
ae Ag the Taglu gas field in the Beaufort Basin, N.W.T., 
NATURAL GAS FIELDS/MATHEMATICAL MODELS 
Algorithm for plotting trend surfaces for oil and gas-saturated 
strata, 2:47534 
NATURAL GAS FIELDS/OPERATION 
Influence of —— media of gas and condensate on the 
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durability o rational equipment and instruments, 2:47544 
NATURAL GAS FIELDS/PIPELINES 
Studies to determine the boundaries of sanitary and protective 
zones ge lant re lines, 2:47575 
NATURAL GAS FIELD: UTION CONTROL 
Studies to determine the a of sanitary and protective 
zones of lant and lines, 2:47575 
NATURAL GAS FIELD 7SEN TION 
Unified treatment of the effects of wellbore storage and variable 
— flowrate on gas well drawdown and buildup analysis, 
NATURAL GAS FIELDS/STRATIGRAPHY 
Regional setting of the Le field, 2:47531., 
GAS GA iG SY: 


NA STEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Development of the USSR gas industry, 2:47548 
Energy and the gas industry, 2:47519 
— ~ in marketing in the Federal Republic of Germany, 


iod, 2:47410 
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Industrial utilisation of natural gas A various Origins with special 
regard to the SRG method, 2:47617 
Natural gas in the energy scene: Australia, 2:47526 
Prospective role of Iranian natural gas in the international energy 
market, 2:47561 
nape of the Committee G on statistics, documentation, and 
undry questions, 2:47523 
NATURAL GAS INDUSTRY/COMPUTERS 
the computer in gas marketing, 2:47567 
NA’ L GAS INDUSTRY/ECONOMICS 
— of two alternative supply models of natural gas, 
2:48974 
NATURAL GAS INDUSTRY/ENERGY CONSERVATION 
Evaluation of alternatives for conserving fuel resources, 2:47518 
Public relations and energy conservation, 2:47580 
NATURAL GAS INDU Y/ENVIRONMENTAL 
Effects of gas production on the environment: present trends of 
rotective measures and standards, 2:47576 
NA L GAS INDUSTRY/FLO 
— oh ve techniques in gas technology and in 
cular the - meters, 2:47525 
NA L GAS IND Y/MANAG: 
Monitoring your man; a 2:47524 
NATURAL GAS INDUSTRY/MARKET 
Marketing in the energy crisis, 2:47566 
NATURAL GAS INDUSTRY/METRIC SYSTEM 
Use of SI units in the gas industry, 2:47529 
NATURAL GAS INDUSTRY/SAFETY ENGINEERING 
ba My yw of sour gas production in populated areas in the 
247545 
NATURAL GAS INDUSTRY/STATISTICS 
Statistical data, 1972-1974, 2:47522 
NATURAL GAS PROCESSING PLANTS/ECONOMICS 
Economic efficiency of a complex utilization of raw materials for 


Pyrolyas, 2:47470 
-— Bead L GAS PROCESSING PLANTS/MATHEMATICAL 
a identification of industrial technology processes, 
NATURAL GAS PROCESSING PLANTS/POLLUTION 
CONTROL 
Studies to determine the boundaries of sanitary and protective 
zones of rs lant and ipelines, 2:47575 
NATURAL GAS PROCESSING PLANTS/STACK DISPOSAL 
Plume dispersion from a natural gas s — extraction plant under 
a tent elevated inversion, 2:47570 
NA GAS WELLS/CORROSION 
Ul well production technology, 2:47462 
NA GAS WELLS/ECONOMICS 
Reservoirs-treatment-profitability, 2:47459 
NATURAL GAS WELLS/EXPLOSIVE STIMULATION 
Environmental impact assessment: chemical explosive fracturing 
project, Petroleum Technology Corporation, Leslie, Letcher 
and Perry counties, Kentucky, 2:47572 (UCID-17475) 
NATURAL GAS WELLS/GAS FLOW 
Mean integral pressure in steady and isothermal flow of pure 
natural gas in a vertical lift, 2:47541 
NATURAL GAS WELLS/HEAT TRANSFER 
Thermal calculation of wells in thawed and frozen rocks, 2:47448 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Natural gas massive hydraulic fracture research and advanced 
a A —_ Quarterly report, November 1976-January 
1977, 2:47578 (SAND-77-0475) 
NATURAL GAS WELLS/PIPES 
Loads acting on a string of pumping-and-compressor pipes during 


their forced low: into a well, 2: eee 
at GAS WEL yPRESSUBE GRAD 


treatment of the effects of Gabaser storage neal variable 
™ snafu flowrate on gas well drawdown and buildup analysis, 
NATURAL GAS WELLS/PRESSURE MEASUREMENT 
Mean integral pressure in steady and isothermal flow of pure 
natural gas in a vertical lift, 2:47541 
NATURAL G. GAS WELLS/PRESSURIZING 
Production mechanism of abnormally high-pressured gas 
reservoirs, 2:47546 
NATURAL GAS WELLS/WELL CASINGS 
Calculation of ra7aes of oil and gas wells according to the actual 


-... aoe 2:47 4 
or ultradeep drilling, 2:47461 
NATURAL Ga GAS oe COMP LETION 
acting on a string of pump ell ipes duri 
m. forced a into a culling well, 2:47538 aii 
ae ae roduction technology, 2:47462 
NATURA WELLS/WELL D G 
—_ ange of rock recognition, 2:47453 
ipe and casing for ee drilling, 2:47461 
te drilling technology, 2:47460 
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Ultradeep well production technology, 2:47462 
NAVIGATION 
EFFECTS 


INSTRUMENTS/PHYSICAL RADIATION 


Irradiated electronics reliability study (Operational guidance and 

control systems), 2:49643 
CKAR CTOR/PERSONNEL 

Proof of expert knowledge in — plant personnel in the 
Gemeinschaftskernkraftwerk Neckar. Experience in the 

ractical application of the guideline for the proof of expert's 
owledge in nuclear power plant personnel, 2:48421 
NEMATODES/BIOLOGICAL RADIATION 

Effects of gamma radiation on development of Brugia pahangi in a 

susceptible strain of Aedes aegypti, 2:50016 
NEMATODES/GROWTH 

Effects of radiation on development of Brugia pahangi in a 

— strain of Aedes aegypti, 2:50016 
NEODYMIUM/CHARGED-PARTICLE TRANSPORT 

timization of beacon ape nee energy deposition, 2:50273 
NEODYMIUM/CHROMAT RAPHY 

Use of radiation-resistant resins for separating radioactive elements 
by means of displacement chromatography. I. Separation on the 
cation exchanger KU-4 using diethylenetriaminepentaacetic 
acid, 2:49260 (BNL-tr-646) 

Use of radiation-resistant resins for separating radioactive elements 
by means of displacement peepee hy. II. Separation on 
the cation exchangers KU-6 and K 7160 usi 
diethylenetriaminepentaacetic acid, 2:49261 (BNL-tr-647) 

NEODYMIUM 142 TARGET/OXYGEN 16 REACTIONS 

Two proton transfer reactions between pairing rotational states 
with 104 MeV **O on '*2Nd, ‘“4Sm, ‘4*Sm and '**Sm (reduced 
transition strengths), 2:50252 

NEODYMIUM 143 TARGET/NEUTRON REACTIONS 

Precision neutron cross section measurements in support of the 
LMFBR pro Gaerttner Linac Laboratory. Progress r b 
January 1, 1976-December 31, 1976 (20 eV to 100 keV), 2:50251 
(COO-2479-10) 

NEODYMIUM 146/ENERGY LEVELS 

Nuclear structure of ‘Nd (J, 2, branching), 2:50249 (ANL-76-96) 
NEODYMIUM LASERS/CHEMICAL COMPOSITION 

Athermal laser glass, 2:49375 
NEODYMIUM LASERS/FABRICATION 

Fluoride materials for high peak power lasers, 17 May 1976-31 
January 1977 (Nd in LiYFs), 2:49364 (COO-2921-1) 

NEODYMIUM LASERS/MATERIALS 
Fluoride materials for high peak power lasers, 17 May 1976-31 
January 1977 (Nd in LiYFs), 2:49364 (COO-2921-1) 
NEODYMIUM LASERS/REVIEWS 
High power lasers for fusion research, 2:49372 
NEODYMIUM LASERS/SENSITIZERS 

Sensitization of Nd** laser glass and faraday rotator glasses. Final 

report, June 1, 1976-February 28, 1977, 2:49365 (COO-4028-5) 
NEODYMIUM LASERS/USES 

Experiments with short laser pulses related to wavelength 
conversion of laser radiation (Eye-safe range finder), 2:49367 
(N-77-10521) 

NEONATES/BEHAVIOR 
Behavioral, developmental and general toxicologic effects of 
cerium in the mouse, 2:50071 
NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
LYMPHOMAS 
SARCOMAS 
Skin tumor initiating ability of benzo(a)pyrene 4,5- 7,8- and 7,8- 
diol-9,10-epoxides and 7,8-diol (Mice), 2:50060 
NEOPLASMS/DIAGNOSTIC TECHNIQUES 
Fluorescence bronchoscope for lung tumor localization, 2:49951 
Splenic pseudocyst: a late complication of trauma, 2:49954 
NEOPLASMS/METASTASES 
Bovine pheochromocytoma: case report and review of literature, 


2:49976 
NEOPLASMS/PREVENTIVE MEDICINE 
Potential role of mycotoxins and of trace elements in prophylaxis 
of leukemia, 2:50085 
NEOPLASMS/RADIOTHERAPY 
Why is a high accuracy needed in dosimetry (Radiotherapy), 
2:50008 (CONF-761230-1) 
NEOPLASMS/SCINTISCANNING 
Gallium-67 scanning for tumor diagnosis, 2:49956 
NEOPLASMS/SURGERY 
Splenic pseudocyst: a late complication of trauma, 2:49954 
NEPT UNIUM OXIDES/REDUCTION 
Kinetic study of the reduction of neptunium(VI) and 
Cate I) by iodide ion in aqueous perchlorate media, 
4931 


NERVOUS SYSTEM DISEASES/DIAGNOSIS 
Computed tomography and radionuclide studies in the diagnosis 
of intracranial disease (**/super m/ Tc), 2:49957 


NEUTRON DETECTORS 


NERVOUS SYSTEM DISEASES/THERAPY 

Treatment of Parkinson's disease and allied conditions, 2:50082 
NET ENERGY 

(Difference of —- output and energy input.) 


Energy balance of power plants and expansion 2:48995 
NETHERLANDS/CENTRIFUGE ENRICHMENT | LANTS 


Dutch debate ultracentrifuge programme, 2:47733 
NETHERLANDS/NA GAS DISTRIBUTION SYSTEMS 
Investigation of the condition of domestic gas installations by 
means of random tests in the Netherlands, 2:47609 
NETHERLANDS/PIPELINES 
Going through the ~ by the Holland-Italy pipeline, 2:47596 
NETWORK ANALYS 
Approximate network ———— (Network of special class of 
robabilistic automata), 2:50528 (UCRL-78887) 
ORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Accelerator technology in tokamaks, 2:50450 (CONF-7703 13-44) 
NEUTRAL BEAM SOURCES/DESIGN 
Fast atom beam injection system for the demonstration tokamak 
fusion reactor, 2:50454 (UCRL-Trans-1 1234) 
NEUTRAL BEAM SOURCES/ION SOURCES 
Update on the development of 120-keV multi-megawatt neutral 
beam source, 2:49479 (LBL-5900) 
NEUTRAL CURRENTS 
(Neutral currents occur in a process where a lepton scatters off 
another particle, does not change its charge, and a neutral 
particle is exchanged between the lepton and the particle from 
which it scatters.) 
See also WEAK NEUTRAL CURRENTS 
NEUTRAL CURRENTS/LECTURES 
ee theory and neutral currents, 2:50223 (SLAC- 


) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/PARTICLE 

PRODUCTION 

Recent results from counter-spark chamber neutrino experiment at 
BNL (Cross sections, mass, angular, and energy distributions), 
2:50210 (SLAC-198) 

NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 

SCATTERING 

Observation of neutrino and antineutrino elastic scattering from 
protons (Cross sections, neutral currents, parity-violating 
neutral currents), 2:50209 (SLAC-198) 

Recent results from counter-spark chamber neutrino — at 
BNL (Cross sections, mass, angular, and energy distributions), 
2:50210 (SLAC-198) 

NEUTRINO-PROTON INTERACTIONS/PARTICLE 

PRODUCTION 

Characteristics of 4~ e* K° events produced by a neutrino beam, 
2:50211 (SLAC-198) 

NEUTRINO-PROTON INTERACTIONS/SCALE INVARIANCE 

Scaling variable distributions for neutrino-proton interactions in 
the Fermilab 15-ft. bubble chamber with external muon 
identifier, 2:50213 (UH-511-218-76) 

NEUTRON BEAMS/BIOLOGICAL RADIATION EFFECTS 

Comparison of the light flash a observed in space and in 
laboratory experiments, 2: 17 (BNL-22841) 

NEUTRON C. 
See NEUTRON BEAMS 
NEUTRON DETECTION/COINCIDENCE SPECTROMETRY 

Associated gamma-ray technique for neutron fluence 

measurements, 2:49508 (LA-UR-77-731) 
NEUTRON DETECTION/HE-3 CO’ 

Calculated and measured efficiency of a man-portable *He 

neutron detector, 2:49560 
NEUTRON DETECTION/IONIZATION CHAMBERS 
oe for use of Li as a standard, 2:49507 (CONF-770321- 


) 
NEUTRON DETECTION/RADIATOR COUNTERS 
Instruments for use of *Li as a standard, 2:49507 (CONF-770321- 
3 


Semiconductor detectors for neutron field investigation (With 
radiators made of ®Li, '°B, and 7°*U), 2:49537 
NEUTRON DETECTION/SCINTILLATION COUNTERS 
— for use of ®Li as a standard, 2:49507 (CONF-770321- 


) 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
FISSION CHAMBERS 
HE-3 COUNTERS 
SELF-POWERED NEUTRON DETECTORS 





NEUTRON DETECTORS/CALIBRATION 


Neutron detectors for reactor control, 2:48669 

Power distribution monitor for nuclear reactor (Patent), 2:48386 
NEUTRON DETECTORS/CALIBRATION 
Associated gamma-ray technique for neutron fluence 
7 measurements, 2:49508 (LA- “ee - 
esting methods in experience with neutron- 
festecace Se ne 
NEUTRON DETECTORS/PERFORMANCE 

Instruments for use of ®Li as a standard, 2:49507 (CONF-770321- 


3 
NEUTRON DETECTORS/STANDARDS 
Instruments for use of ®Li as a standard, 2:49507 (CONF-770321- 


IN DOSIMETRY 
See also ALBEDO-NEUTRON DOSEMETERS 
NEUTRON DOSIMETRY/ACTIVATION DETECTORS 
Project summary for the years 1973-1976, 2:49570 (COO-1105- 


240) 
NEUTRON DOSIMETRY/RITAC DOSEMETERS 
on summary for the years 1973-1976, 2:49570 (COO-1105- 


yh ge thermocurrent dosimeters to fast neutrons, 
we 749568 ae 1105-236) 
NEUTRON IMETRY/THERMOLUMINESCENT 
DOSEMETERS 


Field reader for a combined neutron/, thermol 
dosimeter. Technical note, 2:49566 (AD-A-037591 
Project summary for the years 1973-1976, 2:49570 ( 1105- 


240 
NEUTRON } MONITORS 
a of an improved flux monitoring safety 


NEUTRON & MONITORS/CALIBRATION 
Energy dependence measurements of remmeters and albedo 
neutron dosimeters at neutron Soke 0 of thermal and between 
2 keV and 5.67 MeV, 2:49572 (UC 


ag ti ak catia coceieeal Gedinatey, 
50009 (CONE: -770321-4) 


NEUTRON IONITORS/ENERGY DEPENDENCE 
— dependence a of remmeters and albedo 
tron dosimeters at _< thermal and between 
2 2 kev a and 5.67 Ao Ak 2:49 “572 UCRL: oy 
NEUTRON RADIOG 
ACCELERATO 
Use of a Van de Graaff proton accelerator for neutron 
ieee 2s 2:49427 FMHSMP-76.36) 
INS/CAPTURE 


Comparison of the aia spectra from 2.8-keV neutron 
and thermal-neutron capture in sodium-23, 4 


Pen eres eaatinn eeaiorenas 
pro, Gaerttner Linac Laboratory. Progr rp 
January 1, its 6-December 31, 1976 (20 eV to 100 2:50251 


COO-2479- 
SCATTERING 
gical optical-model parameters, 1954- 


NEUTRON REACTIONS/FAST FISSION 
U-235 neutron cross section from 0.1 to 20.0 MeV, 2:50288 
‘CONF-770321-8) 
NE ON REACTIONS/INELASTIC SCATTERING 
Neutron-induced gamma-ray production in 7°*Pb for incident- 
neutron energies between 4.9 and 8.0 MeV and in Bi for an 
incident-neutron energy of 5.4 MeV, 2:50257 
NEUTRON REACTIO) ICKUP REACTIONS 
R-matrix analysis of the "Li s Cross sections, resonance 
2:50232 -UR-77- 
NE ON CTIONS/THERMAL FISSION 
Assessment of the "thermal normalization technique” for 
ens  erenete comm esetens ve enengy (Above 20 


Oot eereeees, Sutton bs integrals, error minimization), 2:50262 
NEUTRON SOURCES 


(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/GAMMA 
Neutron and gamma radiation from a nitrogen sphere surrounding 
a D-T — source, 2:47827 
NEUTRON SOURCES/NEUTRON SPECTRA 
Neutron and gamma radiation from a nitrogen sphere surrounding 
a D-T neutron source, 2:47827 
NEUTRON SOURCES/OPERATION 
Fermilab neutron radiotherapy facility, 2:49416 (CONF-770313- 


69) 
NEUTRON SOURCES/PERFORMANCE 
Neutron yields and dosimetry for Be(d,n) and Li(d,n) neutron 
sources E/sub d/ = 40 MeV, 2:50236 — -770321-7) 
NEUTRON oe ~ ~ ~ aus 
High Intensity yachoaten 

proposed Intense Pulsed Neutron Source F scility UNS) at 

Argonne, 2:49413 (CONF-7703 13-36) 
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ee SPECTRA ‘ - 
eutron perturbations due to scattering materials 
their effect on the average neutron energy, the spectral index, 
and the hardness , 2:48697 
NEUTRON SPECTROMETERS/DATA PROCESSING 
Microprocessor system for a portable neutron 
kerma-rate meter (Stilbene scintillator), 2:49585 
NEUTRON TRANSPORT/DIFFUSION LENGTH 
ann one eee ee 2;50289 


Diffusion partes of thermal neutrons in HB-4, 250289 
NEUTRON TRANSPORT/MATHEMATICAL MODELS 
ee propagation across a temperature discontinuity, 


NEUTRON TRANSPORT/TEMPERATURE GRADIENTS 
a propagation across a temperature discontinuity, 


NEUTRON TRANSPORT THEORY 
Iterative and oe approaches to the critical dominant 
in three-dimensional neutron transport, 2:48584 
ON-GAMMA LOGGING/EQUIPMENT 
Earth formation salinity by comparison of inelastic and capture 


— tent; for location of hydrocarbon 
anion, 47421 


NEUTRON-NEUTRON LOGGING/EQUIPMENT 
Californium-252-based borehole logging system for in-situ 
assaying of uranium ore, 2:47714 
Neutron-neutron logging (Patent), 2:47415 
NEUTRONS 
See also FISSION NEUTRONS 
THERMAL NEUTRONS 
NEUTRONS/BIOLOGICAL RADIATION EFFECTS 
ee for improved standards in neutron personnel dosimetry, 
INF-770321-4) 
NEVADA/G PHYSICAL SURVEYS 
Geological and en studies in Grass Valley, Nevada. 
Preliminary rt, 2:48185 (LBL-5262) 
Heat flow near Kyle Hot —— Buena Vista Valley, Nevada, 
2:48190 (USGS-OFR-76-862) 
NEVADA/GEOTHERMAL EXPLORATION 
Geological and a studies in Grass Valley, Nevada. 
rt, 2:48185 (LBL-5262) 
prings, Buena Vista Valley, Nevada, 


Preliminary 
Heat flow near ty: Hot 
2:48190 (U SGS-OFR76.862) 
NEVADA/HEAT FLOW 
Heat flow near Kyle Hot Springs, Buena Vista Valley, Nevada, 
2:48190 (USGS-OFR-76-862) 
SPRINGS 


NEVADA/HOT 
Geological and ae studies in Grass Valley, Nevada. 


Preliminary 2:48185 (LBL-5263) 
NEVADA/VO CR 1C ROCKS 


Relationships between uranium and trace metal concentration in 
volcanic rocks from Nevada, 2:47719 
— TEST SITE 
Emplacement hole outa Test Site. Fiscal year 1976- 
T6T, 2:49699 (NVO-41 
NEVADA TEST SITE/AGRICULTURE 


Five-year summary of an e: ee herd 
maintained on the Nevada Test Site 1971-1975 (Tracer studies 
of **Pu and /sup 129m/T1 in cattle), 2:49986 (EMSL-LV-0539- 


9) 

NEVADA TEST tion program 1974 annua 

Animal investigation program 1974 annual report: Nevada Test 
Site and vicini' vicinity Cs Ce ™Sr, and tritium content of tissue 
), 2:49 Soe 

A test SITE/GEOLOGIC 

Relationship of rock properties to exp! me ay Boe 

(T poy tape, Test Site), 2: 50108 oS tao) 

SITE/G a 


Summary of the me the climax 
stock, Nevade fest Ste 2 Saito i10 (USO OFR IFR-77-356) 
NEVADA TEST S 
of Beer ete aia to ex: einen ener, 
. (Testing 2 gee Test ed 2: 50108 (UCRL- Rion 
ummary ——— of the climax 
stock, Neveda rest Ske 2: OW 10 USS oo 
py nm bend ao ng Parc = = 
Animal a Program ann ~~ a Test 
Site and vicinity (Radioactivity in tissues o wild animals and 
cattle), 2:49789 EMSL-LV-0539:3 
Animal investigatio 1974 annual report: Nevada Test 
Site end vicky ( vicinity (Cs, Cs, ® Sr, and tritium content of tissue 
samples), 2:49790 (EMSL-LV-0539-10) 
Comparison of in situ gamma soil analysis and soil nal 
for stam ond Pu soll concentrations ot he 
Test Site, 2:49784 etete? 
system (Nev: est Site), 2:49740 SL- 
eyes ” 





OCT. 31, 1977 


Off-site environmental monitoring report for the Nevada Test Site 

and other test areas used for underground nuclear detonations, 
anuary-December 1976, 2:49741 SL-LV-0539-12) 
NEVADA TEST SITE/SEISMOGRAPHS 

Catalog of seismograph stations ang oe in support of the 
ERDA/Nevada Operations ice, January 1964-June 1976, 
2:50126 (USGS 474 182) 

NEVADA TEST SITE/STRATIGRAPHY 

Summary of the geology and physical = rties of the climax 

stock, Nevada Test andy YN. 2: oat = “4 'GS-OFR-77-356) 
NEVADA TEST S 
Relationship of ha ag properties io energy coupling 
(Tes at Nevada Test Site), 2:50108 (UCRL-52204) 
NEW G GUINEA/ENERGY YY SOURCES 
Energy and the rural sector in Papua New Guinea, 2:49007 
NEW MEXICO/COAL GASIFICATION PLANTS 
Burnham coal gasification complex, 2:47139 
NEW MEXICO/COAL MININ' 

Navajo-E] Paso/Consolidation coal lease and mining plan, Navajo 
Reservation, San Juan County, New Mexico. Final 
environmental statement, 2:47253 (FES-77-13) 

NEW MEXICO/ENERGY CONSERVATION 
Project Conserve in New Mexico: a report to the states, 2:48919 
NEW MEXICO/ENERGY POLICY 

State energy plan for New Mexico: issues and alternatives, 2:48955 
(NP-21859) 

NEW MEXICO/GEOLOGICAL SURVEYS 

Review and analysis of hydrogeologic conditions near the site of a 

tential nuclear-waste repository, Eddy and Lea Counties, 
lew Mexico, 2:50109 (USGS-OFR-77-123) 
NEW MEXICO/GEOTHERMAL RESOURCES 
Utilization of geothermal energy, 2:48170 
NEW MEXICO/GRAVITY SURVEYS 

Residual bouguer gravity anomaly map of northern New Mexico, 

2:48184 (LA-6737-MAP) 
NEW MEXICO/HYDROLOGY 

Review and analysis of hydrogeologic conditions near the site of a 

tential nuclear-waste itory, Eddy and Lea Counties, 


reposi 
lew Mexico, 2:50109 — 77- 123) 
NEW MEXICO/INSOLATIO 
ad collection in the | Pacific Northwest, 2:48106 (CONF- 


33-) 
NEW MEXICO/LAND LEASING 
Navajo-E] Paso/consolidation coal lease and mining plan, Navajo 
Reservation, San Juan County, New Mexico. Draft 
environmental statement, 2:47286 (DES-77-4) 
NEW MEXICO/LAND RECLAMATION 
Navajo-E] Paso/consolidation coal lease and mining plan, Navajo 
Reservation, San Juan County, New Mexico. Draft 
environmental statement, 2:47286 (DES-77-4) 
NEW tm 
Residual bo! vity anomaly map of northern New Mexico, 
2:48184 (LA-67 7-MAP) 


YORK 
See also NEW YORK CITY 
NEW YORK/ELECTRIC POWER 
Time to choose. Conference proceedings: state action conference 
on munici wer, 2:48987 
NEW YORK /AIR POLLUTION 
Trace metals in urban aerosols. Final report (New York City), 
2:49706 (EPRI-117) 
Use of doubly stochastic poisson processes in estimating health 
effects due to air pollution (Effects of air pollution on incidence 
of acute respiratory diseases in New York City area), 2:50079 
(COO-2874-8) 
NEW YORK CITY/HUMAN POPULATIONS 
Trace metals in urban aerosols. Final report (New York City), 
2:49706 (EPRI-117) 
NEW YORK CITY/RESPIRATORY SYSTEM DISEASES 
Use of doubly stochastic poisson processes in estimating health 
effects due to air pollution (Effects of air pollution on incidence 
of acute respiratory diseases in New York City area), 2:50079 
(COO-2874-8) 
ao eter CONSUMPTION 
Household 


a pete attitudes, 2:48997 (NP-21734) 
NEW ZEALA YENERG 


scenarios for New Zealand, 2 2:48947 
NEW LAND/ENERGY SUPPLIES 
Energy scenarios for New Zealand, 2:48947 
NEW LAND/WIND 
Wind energy resource survey of New Zealand: - liminary 
analysis of meterological data. Report No. 8, 2:48273 (NP- 
21761) 
NEW ZEALAND/WIND POWER 
Wind energy resource survey of New Zealand: preliminary 
-— , of meterological data. Report No. 8, 2:48273 (NP- 
21761 


NICKEL ALLOYS/MAGNETIZATION 


NEWFOUNDLAND/GEOMORPHOLOGY 
Paleogeography and sedimentation in the upper Paleozoic, eastern 
Canada, 2:47377 
NEWFOUNDLAND/GRAVITATIONAL FIELDS 
mR tion of a 4 offshore Newfoundland, 2:50132 
OUNDLAND/O (ORE DRILLING 
“Newfoundland white paper: here’s the regulations...let’s get on 
with the dri (Offthore), 2:47498 
NEWFOUNDLAND/RESERVOIR ROCK 
= us Petrel Limestone of the Grand Banks, Newfoundland, 
2:47382 


See SALAMANDERS 
NICKEL/CATALYTIC EFFECTS 
Catalytic decomposition of ammonia (On group 8 metals), 2:47883 
Effect of carbon deposition on the activity of steam reforming 
catalysts, 2:47850 
NICKEL/CHARGED-PARTICLE TRANSPORT 
Calculations of mean free paths and stopping powers of low 
energy electrons (less than or equal to 10 eV) in solids using a 
statistical model, 2:50268 
NICKEL/CHEMICAL ANALYSIS 
Study of some trace elements in the 1/2 ton per day SYNTHOIL 
PDU, 2:47179 
NICKEL/CORROSION 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
NICKEL/ENVIRONMENTAL EFFECTS 
Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 
NICKEL/ENVIRONMENTAL TRANSPORT 
Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
grass (thalassia testudinum) ecosystem, 2:49803 (CEER-2) 
NICKEL/HEALTH HAZARDS 
Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1106) 
NICKEL/IONIZATION 
Atomic and nuclear interactions of ry lop and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974 
(Cross sections), 2:50233 (AD-A-034968) 
NICKEL/ROOT ABSORPTION 
Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
(thalassia testudinum) ecosystem, 2: 49803 (CEER-2) 
NICKEL/SOIL CHEMISTRY 
Adsorption of alkaline earth, transition, and heavy metal cations 
by hydrous oxide gels of iron and aluminum, 2:49756 
NICKEL/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
NICKEL 57/DIFFUSION 
Isotope effect in diffusion and its use in studies of metal oxides, 
2:49149 (CONF-7610100-1) 
NICKEL 66/DIFFUSION 
= effect in diffusion and its use in studies of metal oxides, 
49 (CONF-7610100-1) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLOYS 
HAYNES ALLOYS 
INCOLOY ALLOYS 
NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CATALYTIC EFFECTS 
Effect of carbon deposition on the activity of steam reforming 
catalysts, 2:47850 
NICKEL ALLOYS/CURIE POINT 
Magnetism and local environment model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo os amorphous alloys, 2:49173 (CALT-822-84) 
NICKEL ALLOYS/DU ITY 
Ductility in hot isostatically pressed 250-grade maraging steel, 
2:49145 (SAND-76-8516) 
NICKEL ALLOYS/ELECTRIC CONDUCTIVITY 
Thermal conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K (Fe-1.14 Cr, Fe-2.96 Cr, Fe-1.15 Cr-1.30 Ni, and Fe- 
3.15 Ni), 2:49178 (ORNL/TM-5539) 
PRESSING 


NICKEL my chm 
Ductility in hot isostatically pressed 250-grade maraging steel, 
'YS/MAGNETIZATION 


2: 49145 (SAND.76-8516) 
NICKEL ALLOY 

ism and local environment model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo os amorphous alloys, 2:49173 (CALT-822-84) 





NICKEL ALLOYS/MICROSTRUCTURE 


NICKEL ALLOYS/MICROSTRUCTURE 
— 4 alloying on Co-Si eutectoid structures and properties, 
2:491 
NICKEL ALLOYS/PHASE DIAGRAMS 
Prediction of new eutectic systems: review and forecast, 2:49154 
NICKEL ALLOYS/PHASE TRANSFORMATIONS 
Quaternary and aoe modifications of the eutectic superalloy 
y/y'-5, 2:4915 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on precipitation in y/y' Ni-Al alloys, 2:49212 
NICKEL ALLOYS/SEEBECK EFFECT 

Thermal conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K (Fe-1.14 Cr, Fe-2.96 Cr, Fe-1.15 Cr-1.30 Ni, and Fe- 
3.15 Ni), 2:49178 (ORNL/TM-5539) 

NICKEL ALLOYS/SORPTIVE PRO} 

Hydrogen storage preparation of the hydride phase TizFe/sub x/ 
M/sub 1-x/H,. Annual summary report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1)_ -1) 

NICKEL ALLOYS/THERMAL CONDUCTIVITY 

Thermal conductivity, electrical resistivity and Seebeck 
coefficient of high purity iron and selected iron alloys from 90 
K to 400 K (Fe-1.14 Cr, Fe-2.96 Cr, Fe-1.15 Cr-1.30 Ni, and Fe- 
3.15 Ni), 2:49178 (ORNL/TM-5539) 

NICKEL BASE ALLOYS 
See also HASTELLOY C 
INCONEL ALLOYS 
MONEL 
NICKEL BASE ALLOYS/CORROSION 

Compatibility studies of potential molten-salt breeder reactor 
materials in molten fluoride salts (Inconel 601, Cr and Nb 
modifications of Hastelloy N), 2:49200 (ORNL/TM-5783) 

Corrosion chemistry in low oxygen activity atmospheres 
characteristic of gasified or incompletely combusted coal, 
2:47112 (CONF-7609102-) 

NICKEL BASE ALLOYS/CURIE POINT 

Magnetism and local environment model in (Ni/sub 1-c/Co/sub 

C/)o 78Po 14Bo os amorphous alloys, 2:49173 (CALT-822-84) 
NICKEL BASE ALLOYS/ELECTROCHEMICAL CORROSION 

The effect of graphite-epoxy composites on the galvanic corrosion 
of aerospace alloys. Final report, 1 Jan 1975-1 Apr 1976, 2:49184 
(AD-A-035029 

NICKEL BASE ALLOYS/MAGNETIZATION 
Magnetism and local environment model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo os amorphous alloys, 2:49173 (CALT-822-84) 

NICKEL BASE ALLO S/MICROSTRUCTURE 

— : ad solidified pseudo-binary eutectics aie Ni-Cr-(Hf,Zr), 
NICKEL BASE ALLOYS/RESISTANCE WELDING 

Resistance seam welding, 2:49143 
NICKEL COMPOUNDS/CARCINOGENESIS 

— —_ ns Of carcinogenicities of nickel compounds in rats, 
NICKEL ORES/EXPLORATION 

Janes and Mcnish townships, district of Sudbury, 2:47672 
NICKEL OXIDES/PERMEABILITY 

Isotope effect in diffusion and its use in studies of metal oxides, 
2:49149 (CONF-7610100-1) 

(CKEL-CADMIUM BATTERIES/BATTERY CHARGERS 

Method and device for charging and heating at low temperature a 
sealed storage cell battery (Patent), 2:48861 

NICKEL-CADMIUM BATTERIES/COMPARATIVE 

EVALUATIONS 

Transition metal compounds as cathodic materials in rechargeable 
lithium cells. Technical rt, 2:48828 (AD-A-037676) 

NICKEL-CADMIUM BA IES/EXPANSION 

op, structure for battery cells (Patent), 2:48855 

NIC ADMIUM BATTERIES/MONITORING 

Nickel/cadmium aircraft batteries: single sensor temperature 
monitoring. Technical note (Detection of short circuits), 
2:48844 (AD-A- 037722) 

OMIUM 


(CKEL-CHR' 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 


STEELS/PHYSICAL RADIATION 


Swelling and microstructural characterization of nickel ion 
bombarded commercial alloys (LMFBR core structural 
materials), 2:48488 (GEFR-00026) 

NICKEL-ZINC BATTERIES/ANODES 

Accumulator 7 apparatus and method (Patent; prevents 
dendrite buildup b — vibrations and turbulence in 
electrolyte), 2:48 

NICKEL-ZINC BATTERIES/BATTERY CHARGING 

Accumulator battery apparatus and method (Patent; prevents 
dendrite buildup — vibrations and turbulence in 
electrolyte), 2:48 


NICKEL-CHROMI 
EFFECTS 
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NICKEL-ZINC BATTERIES/COST 
Develop nickel-zinc battery suitable for electric vehicle 
> Task A: design and cost study, 2:48832 (ANL-K-77- 


Electric  chicle propulsion batteries: design and cost study for 
nickel/zinc ba manufacture. Task A (25 kWh, 700 pounds, 
245 Ah at 100+ V, 4.77 ft*), 2:48831 (ANL-K-77-3542-1) 
NICKEL-ZINC BATTERIES/DESIGN 
Develop nickel-zinc battery suitable for electric vehicle 
ropulsion. Task A: design and cost study, 2:48832 (ANL-K-77- 
558-1) 
Electric vehicle propulsion batteries: design and cost study for 
nickel/zinc battery manufacture. Task A (25 kWh, 700 pounds, 
245 Ah at 100+ V, 4.77 ft*), 2:48831 (ANL-K-77-3542-1) 
NICKEL-ZINC BATTERIES/MANUFACTURING 
Electric vehicle propulsion batteries: design and cost study for 
nickel/zinc battery manufacture. Task A (25 kWh, 700 pounds, 
245 Ah at 100+ V, 4.77 ft*), 2:48831 (ANL-K-77-3542-1) 
NICKEL-ZINC BATTERIES/PRODUCTION 
Develop nickel-zinc battery suitable for electric vehicle 
ropulsion. Task A: design and cost study, 2:48832 (ANL-K-77- 
558-1) 
NICOTIANA/FLOWERS 
Promotion and inhibition of flower formation in a dayneutral plant 
in grafts with a short-day plant and a long-day plant, 2:49984 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
Swelling and microstructural characterization of nickel ion 
bombarded commercial alloys (LMFBR core structural 
materials), 2:48488 (GEFR-00026) 
NIOBIUM/CREEP 
Models of radiation damage for assessing controlled 
thermonuclear reactor design limitations with refractory metal 


RITTLEMENT 
Models of radiation damage for assessing controlled 
thermonuclear reactor design limitations with refractory metal 
first walls, 2:50487 
NIOBIUM/HYDRIDATION 
Informal pa report (Summary of research activities in the 
Material Science Department of Cornell University in 1977), 
2:49193 (COO-3166-22) 
OBIUM/NEUTRON SPUTTERING 
Sputtering of niobium by energetic neutrons and protons: a Round 
Robin experiment, 2:50471 (BNWL-2194) 
NIOB G 
Models of radiation 


e for assessing controlled 
thermonuclear 


reactor design limitations with refractory metal 
7 


See also INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/AC LOSSES 
Measurements of ac losses in superconductors below Hc. Final 
ae 74-Jun 76 (Nb Ti), 2:49172 (AD-A-038393) 
NIOB ALLOYS/CORROSION 
Compatibility studies of potential molten-salt breeder reactor 
materials in molten fluoride salts (Inconel 601, Cr and Nb 
modifications of Hastelloy N), 2:49200 (ORNL/TM-5783) 
NIOBIUM ALLOYS/DEFORMATION 
x induced Sao TT in an pasos A bent uranium + 
-5 wt pet niobium + 2.5 wt pct zirconium alloy, 2:49159 
NIOBIUM |ALLOYS/MECHANICAL PROPERTIES 
Assessment of titanium for use in the Ist wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
NIOBIUM ALLOYS/PHASE DIAGRAMS 
Prediction of new eutectic systems: review and forecast, 2:49154 
NIOBIUM Suacicatedon ad TRANSFORMATIONS 
— an modifications of the eutectic superalloy 


~ ben 3 | 4915 
NIO oh ALLOYS/PHYSICAL PROPERTIES 
Assessment of titanium for use in the Ist wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
DT fusion neutron irradiation of LLL NbsSn and LLL 
su uctor wires at 4.2°K, 2:50480 (UCID-17466) 
NIOB BASE ALLOYS/FABRICATION 
Su juctors po | 2:49147 
ROCESSIN 


Seed women: 
of coe tl nitrate waste (From uranium 
‘prticaton) 2477 2: 47768 (Y/DA-6967) 
arbi ESTERS/CHEMICAL REACTIONS 
Reaction of of oxygen atoms with nitrates. Final technical report, 30 
March 1975-8 November 1976, 2:49267 (AD-A-033835) 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
“ee of nitric oxide yy fuel combustion. 
report, une- tember 1976 (4 refs), 
2:47338 e738 FES 18-5) ’ , . 
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NITRIC OXIDE/CHEMICAL REACTIONS 
Experimental study of chemically reacting turbulent free shear 
ED aw report, September-December 1976, 2:49322 


NITRIC OXIDE/ELECTRON-MOLECULE COLLISIONS 
Dissociative electron attachment, 2:50181 
NITROGEN/CHEMICAL ANALYSIS 
Acoustic gas —— (To determine mole fraction of UFg in Ne), 
2:49243 (LA-UR-77-372) 
Clean solid and liquid fuck, from coal. Saomeety progress report, 
January-March 1977, 2:47163 (FE-2047-4) 
NITROGEN/CHEMICAL REACTION KINETICS 
Kinetics of reaction of liquid lithium with ox ty and nitrogen 
(210 to 640°C; 130 to 1 mm Hg), 2 _ @ L-tr-247) 
NITROGEN/CHEMICAL REA‘ 
Simulation of and extended Hoeckel. on surface 
complexes in the synthesis of ammonia on iron (Intermediates in 
Nz and He chemisorption on iron catalyst), 2:47884 
NITROGEN/ENVIRO AL EFFECTS 
Atmospheric input of pollutants to the upper Great Lakes, 2:49823 
Nitrogen, phosphorus, iculate and colloidal carbon content of 
sedimenting seston of a hard-water lake, 2:49797 
NITROGEN/METABOLISM 
— —— balance studies during total parenteral nutrition, 


NITROGEN/QUANTITATIVE CHEMICAL ANALYSIS 
Destructive-reductive decomposition of organic compounds, 
2:49245 ya eg 11235) 
“See ane liquids. Q | 
ysts for up; oal-derived liqui uarterly report, 
September 8, 1976-December 9, 1976, 2:47067 (FE-201 1-6) 
Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1977, 2:47163 (FE-2047-4) 
NITROGEN COMPOUNDS/HEALTH 
Nitrogen as health hazard, 2:50074 
NITROGEN COMPOUNDS/REMOVAL 
Biological removal of carbon and nitrogen compounds from coke 
lant wastes, 2:47239 (EPA-R-2-73-167) 
NITROGEN CYCLE 
Essential life factor and a growing environmental hazard, 2:49736 
NITROGEN DIOXIDE/BIOLOGICAL EFFECTS 
Investigations on the influence of NOz and SO: as well as a 
combination of the two gases on the production of precipitating 
antibodies in guinea pigs, 2:50059 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Burner configurations for staged combustion (Patent), 2:49400 
Effect of the conditions of operation of a boiler fired with 
pulverized coal and blast furnace gas on the emission of 
nitrogen oxides from a steelworks boiler plant, 2:49399 
Status of gas turbine power plants with regard to nitric oxide 
emission of power systems using fossil fuels, 2:48345 
NITROGEN OXIDES/BIOLOGICAL EFFECTS 
Effect of air pollution on (Pinus strobus I.) and genetic resistance: 
a literature review. Final report, 2:50048 (PB-265452) 
NITROGEN OXIDES/ECOLOGICAL CONCENTRATION 
NO/sub x/ pollutants and ammonia emissions: a mass balance for 
the atmosphere over NW Europe, 2:49737 
NITROGEN OXIDES/HEALTH 
Oxides of nitrogen in the atmosphere: origin, fate, and public 
health implications, 2:50089 
NITROGEN OXIDES/REMOTE SENSING 
Remote monitoring of nitric oxide by gas-filter correlation 
= Final report, June 1973-June 1976, 2:49713 (PB-265 
4 
NOBLE GASES 
See RARE GASES 
NONDESTRUCTIVE ANALYSIS/ACCURACY 
Verification of prior measurements by nondestructive assay, 
2:47811 (NUREG-0230) 
NONDESTRUCTIVE ANALYSIS/AUTOMATION 
Automated nondestructive assay system, 2:47821 
NON-PROLIFERATION TREATY 
Gentlemen's nuclear agreement, 2:48548 
NORTH CAROLINA/ EMICAL SURVEYS 
Geochemical interpretation of Kings Mountain, North Carolina, 
orientation area, 2:47668 (DP-MS-77-10) 
NORTH CAROLINA/GEOLOGICAL SURVEYS 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, May 1, 1976- 
October 31, 1976, 2:48173 (VPI- SSU- 5103-2) 
NORTH CAROLINA/GEOTHERMAL EXPLORATION 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress r ral May 1, 1976- 
October 31, 1976, 2:48173 (VPI-SU-5103 
NORTH SEA/LNG PLANTS 
Natural gas liquefaction in the North Sea, 2:47552 


NOVA SCOTIA/SEDIMENTATION 


NORTH SEA/NATURAL GAS DEPOSITS 
Role of Wt oats 8 - market, 2:47549 
NORTH FIELDS 
Eighty miles niles of F Fri Manan 2:47615 
NORTH SEA/OFFSHORE PLATFORMS 
a engineering for gravity structures in the North Sea, 
Installation of the Shell Esso Brent B Condeep production 
platform, 2:47426 
Instrumentation and measurements on the Shell-Esso Condeep 
Brent B platform in the North Sea, 2:47425 
Stability calculations for offshore gravity structures, 2:47400 
NORTH SEA/OIL FIELDS 
timal development of the North Sea’s oil a 2:47494 
NORTH SE. IONUCLIDE yo 
Radioelement studies in the oceans. Pro —~ January 1, 
1976-December 31, 1976 (Fallout and Caer radionuclide 
distributions in seawater, ocean sediments, and plankton), 
2:50144 (COO-3563-56) 
NORTH SEA/SEDIMENTATION 
Sedimentary basins of the submarine margin of north Europe and 
their oil and gas prospects, 2:47385 
NORTH SEA/S: SURVEYS 
Geological outline of the Norwegian continental margin between 
60° and 68° north, 2:47386 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN TERRITORY/URANIUM DEPOSITS 
Case history of the discovery of the Jabiluka uranium deposits, 
—— River region, Northern Territory of Australia, 


NORTHWEST TERRITORIES/GEOCHEMICAL SURVEYS 
Detailed geochemical investigations for uranium and base metal 
— in the Nonacho Lake area, District of Mackenzie, 
Usefulness of water samples in reconnaissance surveys for uranium 
in the Yukon Territory, 2:47675 
NORTHWEST TERRITORIES/GEOMORPHOLOGY 
Geological history of the Northwest e, 2:47389 
NORTHWEST TERRITORIES/GRA SURVEYS 
Gravity anomalies and passive continental margins, Canada and 
Norway, 2:50137 
NORTHWEST TERRITORIES/NATURAL GAS FIELDS 
Geology of the Lower Cretaceous Parsons Lake gas field, 
Mackenzie Delta, northwest territories, 2:47393 
Geology of the Taglu gas field in the Beaufort Basin, N.W.T., 
2:47532 


Regional setting of the Taglu field, 2:47531 
NORTHWEST TERRITORIES/OIL FIELDS 
Regional settin; = A the Ta ~ field, 2:47531 
NORTHWEST TERRITORIES/PETROLEUM DEPOSITS 
Study employing optical oakele to evaluate organic 
metamorphism and —- —_ tential of sediments in the 
Mackenzie Delta area, District ackenzie, 2:47405 
NORTHWEST TERRITORIES/URANIUM DEPOSITS 
Detailed geochemical investigations for uranium and base metal 
— in the Nonacho Lake area, District of Mackenzie, 
2:47 
Usefulness of water samples in reconnaissance surveys for uranium 
in the Yukon Territory, 2:47675 
NORWAY/ENERGY SUPPLIES 
European energy market in 1980. Volume I (Book), 2:48936 
NORWAY/GRAVITY SURVEYS 
Gravity anomalies and passive continental margins, Canada and 
Norway, 2:50137 
NORWAY/HEAT FLOW 
Geothermal models of the crust and uppermost mantle of the 
Fennoscandian Shield in South Norway and the Danish 
Embayment, 2:48192 
NORWAY/PUBLIC UTILITIES 
Utility distribution systems in Sweden, Finland, Norway and 
England. Special report, 2:49118 (AD-A-035088) 
NORWAY/SEISMIC SURVEYS 
Geological outline of the Norwegian continental margin between 
60° and 68° north, 2:47386 
NOVA SCOTIA/GEOLOGY 
Geology of the Laurentian Fan and the Scotia Rise, 2:47381 
NOVA SCOTIA/GEOMORPHOLOGY 
North American and African drift: the record in Mesozoic coastal 
plain rocks, Nova Scotia and Morocco, 2:50142 
Paleogeography and sedimentation in the upper Paleozoic, eastern 
Canada, 2:47377 
NOVA SCOTIA/GRAVITY SURVEYS 
Gravity anomalies and passive continental margins, Canada and 
Norway, 2:50137 
NOVA SCOTIA/SEDIMENTATION : 
Late quaternary deep water sedimentation off Nova Scotia and 
western Grand Banks, 2:47383 





NOVA SCOTIA/STRATIGRAPHY 


NOVA SCOTIA/STRATIGRAPHY 
Geology of the West Sable structure, 2:47380 
NOVO VORONEZH-1 REACTOR 
See WWER-1 REACTOR 
NOVO VORONEZH-2 REACTOR 
See WWER-2 REACTOR 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOVO VORONEZH-4 REACTOR 
See WWER-4 REACTOR 
NOZZLES 
See also JET DRILLS 
NOZZLES/PERFORMANCE 
Cavitation coor for geothermal applications, 
2:48243 (COO-2 
NOZZLES/SCALIN 
Inhibitin, on of siliceous scale, 2:48236 (COO-2607-4) 
NOZZL ANALYSIS 
Comparison of finite element and influence function methods for 
three-dimensional elastic analysis of boiling water reactor 
feedwater nozzle cracks. Phase report, 2:48384 (PB-260553) 
Influence function method for fracture mechanics and residual 
fatigue life analysis of cracked components under complex stress 
fields. Technical rt 2, 2:49327 (EPRI-217-1) 
NRX REACTOR/REA IR EXPERIMENTAL FACILITIES 
ene sequencing and an on-line gamma spectroscopy system 


rocessor controller, 2:48698 
NUCLEAR ACCIDENTS 


See ACCIDENTS 
NUCLEAR DATA COLLECTIONS 
What you should know about ENDF/B version V, 2:50286 (BNL- 
NCS-22865/R) 
NUCLEAR ENERGY/ENVIRONMENTAL IMPACTS 
Energy resources and the environment oy 6 essays), 2:48889 
NUCL ENERGY/GOVERNMENT POLICIES 
Australia’s slow entry into the nuclear age, 2:47662 
NUCLEAR ENERGY/LEGAL ASPECTS 
Principles and trends of nuclear ex, tt the U.S.A., 2:48376 
NUCLEAR ENERGY/PUBLIC 
Australia’s slow entry into the ster en ~ py 47662 
CLEAR EXPLOSION DETECTION iC DETECTION 
Semiannual report, project t/4703 special data collection systems. 
Technical report, July-December 1976, 2:49700 (AD-A-038279) 
Study of selected events in the Tien Shan re 1 in a seismic 
a context. Technical report, 2:49702 (AD-A- 
NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
Stresses produced in a long cylinder by a nuclear thermal 
environment. Final rt, 2:49695 (AD-A-037426) 
NUCLEAR EXPLOSIONS/BLAST EFFECTS 
Air blast measurement technology. Final report, October 1975- 
tember 1976, 2:49692 (AD-A-038321) 
NUCL EXPLOSIONS/CONTAINED EXPLOSIONS 
Off-site environmental monitoring report for the Nevada Test Site 
= other test areas used for underground nuclear detonations, 
-December 1976, 2:49741 SL-LV-0539-12) 
NUCL EXPLOSIONS/EMPLACEMENT 
Emplacement hole drilling Nevada Test Site. Fiscal year 1976- 
76T, 2:49699 (NVO-410-43) 
NUCLEAR EXPLOSIONS/ENVIRONMENTAL EFFECTS 
Off-site environmental monitoring report for the Nevada Test Site 
jo other test areas used for underground nuclear detonations, 
anuary-December 1976, 2:49741 SL-LV-0539-12) 
NUCLEAR EXPLOSIONS/SHOCK WAVES 
Air blast measurement technology. Final report, October 1975- 
ae tember 1976, 2:49692 (AD-A-038321) 
NUCLEAR EXPLOSIONS/UNDERGROUND EXPLOSIONS 
Off-site environmental monitoring report for b.. Nevada Test Site 
and other test areas used for under, uclear det: 
January-December 1976, 2:49741 SL-LV-0539-12) 
NUCLEAR EXPLOSIONS/WATER WAVES 
wou en by an underwater explosion, 2:49697 (AD-A- 
a any mer sen ae ‘ 
-25 program for solving the strong shock algorithm for yield 
— Bt er 2:49698 (LA-6799-MS) 
‘ACILITIES 


— also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
a weet ea seinen nt pe ape 
uclear Waste it quarterly progress report, October- 
December 1976, 2: 7756 | (BNWL-2245) 
NUCLEAR abe ey 
Fire-effluent characterization and containment experiments, 
2:47809 (UCRL- 52000-77-3) 
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NUCLEAR FACILITIES/OFF-GAS SYSTEMS 
Gas treatment processes for keeping the environment of nuclear 
plants free from gas-borne activity, 2:48683 
NUCLEAR FACILITIES/PERSONNEL 
Occupational radiation exposures at licensed facilities, 1975, 
2:48804 
Selected safety-related occurrences reported in March and April 
1977, 2:48806 
NUCLEAR FACILITIES/SECURITY 
EASI on the HP-25, HP-65, and HP-67, 2:48745 (SAND-76-0597) 
NUCLEAR FUELS 


See also FUEL ELEMENTS 
LIQUID FUELS 
SOLID FUELS 
Fan —— , “—_ 
Aspects of ener, m. Proceedings of a summer schoo 
held at Linco College, C e, Oxford, 14-25 Jul 1975, 2:48863 
NUCLEAR FUELS/B 
Technical Division ere rt, October 1- 
December 31, 1976, 2:477 ot yah eri) 
NUCLEAR FUELS/CHEMI 
Analytical chemistry aie ie for eel ib fuel, 2:47738 
(RDT-F-11-1T(5-77)) 
NUCLEAR FUELS/PRODUCTION 
Accelerator-breeder, an application of high-energy accelerators to 
solving our energy problems, 2:49411 (BNL-22520) 
NUCLEAR FUELS/RESERVES 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural gas, uranium, and 
thorium resources of the area —— 2:47658 
NUCLEAR FUELS/STATISTI 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical papers, 2:48943 
NUCLEAR INDUSTRY 


Development of engineering services with the evolution of the 
nuclear power programme (Spain), 2:48374 
Present status and future —— for suppliers of nuclear 
equipment (Spain), 2:4837. 
nique large scale NSSS manufacturing plant built in three years 
(Spain), 2:48373 
NUCLEAR INDUSTRY/ENERGY POLICY 
In breederless U.S.: is there a live nuclear option, 2:48905 
NUCLEAR INDUSTRY/PERSONNEL 
Report of ex now s — on accident compensation for the 
workers of atomic industry, 2:48817 
NUCLEAR INDUSTRY/PUBLIC OPINION 
Nuclear Regulatory Commission and its regulatory role, 2:48906 
NUCLEAR USTRY/REGULATIONS 
Nuclear Energy in the UK - organisation, 2:48545 
Nuclear R 
NUCLEAR 
8th annual national conference on radiation control. Radiation 
benefits and risks: facts, issues, and options, 2:50010 (FDA-77- 


8021) 
NUCLEAR INDUSTRY/TRADE 
International Buyers Guide 1977, 2:48558 
Principles and trends of nuclear exports from the U.S.A., 2:48376 
NUCLEAR MATERIALS DIVERSION 
Homemade nuclear bomb syndrome, 2:47822 
NUCLEAR MATERIALS DIVERSION/INTERNATIONAL 
Gentlemen's i 2:48548 
‘s nuclear t, 
oa agreemen re 
Effluent me for nuclear safeguards, 2:47819 
Homemade nuclear bomb syndrome, 2:47822 
Project ‘nuclear safeguards’ (German Federal Republic), 2:47817 
Verification of r measurements by nondestructive assay, 
2:47811 (NUREO-02 -0230 


) 
NUCLEAR MATERIALS MANAGEMENT/CALIBRATION 
STANDARDS 
American National Standard volume calibration techniques for 
nuclear materials control, 2:47815 _ 
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NUCLEAR MATERIALS MANAGEMENT/MEASURING 
INSTRUMENTS 


Tamper and radiation resistant instrumentation for safeguarding 
nuclear materials, 2:47820 
NUCLEAR MATERIALS MANAGEMENT/STANDARDS 


American National Standard nuclear material control systems for 
fuel po facilities (a guide to practice), 2:47814 


See also BIOMEDICAL RADIOGRAPHY 
DIAGNOSTIC TECHNIQUES 
RADIOTHERAPY 
SCINTISCANNING 
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NUCLEAR MEDICINE/HEALTH HAZARDS 
8th annual national conference on radiation control. Radiation 
soi and risks: facts, issues, and options, 2:50010 (FDA-77- 
NUCLEAR PARKS 
See also ENERGY PARKS 
NUCLEAR PARKS/ENVIRONMENTAL IMPACTS 
Nuclear Energy Center: upper St. Lawrence region. Part I. Siting. 
Part II. Fort Drum surrogate site, description and impact 
pm Part III. Dispersed sites impact assessment and 
mparison with the NEC, 2:48674 & L/ES-57) 
NUCLEAR PARKS/SITE SELECTIO 
Assessment of energy parks vs. aa electric power 
Sroaacvel iy) facilities. Final report. Volume I, 2:48993 (NP- 


alata oh, lites parks vs. dispersed electric power 
poe’ facilities. Final report. Volume II, 2:48994 (NP- 


8(Vol.2)) 
NUCLEAR PARKS/TECHNOLOGY ASSESSMENT 
Assessment of energy parks vs. dispersed electric power 
= enerating facilities. Final report. Volume I, 2:48993 (NP- 
2028(Vol.1)) 
Assessment of energy parks vs. dispersed electric power 
uct facilities. Final report. Volume II, 2:48994 (NP- 
Gane 2)) 
ICLEAR PHYSICS/INFORMATION CENTERS 
“eae Nuclear Data Center, 2:50231 (BNL-NCS-22864) 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
Physics Division annual review, 1 April 1975-31 March 1976 
ANL), 2:50230 (ANL-76-96) 
CLEAR POTENTIAL/TABLES 


- er - phenomenological optical-model parameters, 1954- 


Survey on the trends of atomic power development and utilization 
in 1973 fiscal year, 2:48570 
NUCLEAR POWER/FINANCING 
Coal penny has to be raised. CDU politician criticizes Bonn’s 
research policies, 2:48553 
NUCLEAR POWER/FORECASTING 
Energy needs and world nuclear evolution up to 2025, 2:48559 
Future energy systems of India - a Delphi study, 2:48551 
of eee to nuclear energy (German Federal Republic), 
Nuclear power. What policies for what future (France), 2:48550 
NUCLEA POWER/MARKET 
Principles and trends of nuclear exports from the U.S.A., 2:48376 
NUCLEAR POWER/PLANNING 
Iran plans world’s fourth biggest nuclear programme, 2:48556 
Nuclear power or coal (German Federal epublic), 2:48555 
Turkey invites tenders for first 600 MWe unit, 2:48557 
NUCLEAR POWER/PUBLIC RELATIONS 
Are atomic power plants safer than nuclear power plants. Social- 
psychological background of citizens’ initiatives, 2:48899 
Is there a scientific nuclear controversy, 2:48903 
Members’ meeting of the Deutsches Atomforum, 2:48900 
Nuclear energy - an open review, 2:48791 
Nuclear power and the public, 2:48902 
Nuclear power controversy in the U.S.A., 2:48782 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
NUCLEAR POWER PLANTS/AEROSOL MONITORING 
Online high sensitivity measurement system for transuranic 
aerosols, 2:48619 
NUCLEAR POWER PLANTS/CAPACITY 
California Energy Commission biennial report. Power plant siting 
rt: Facility Siting rg (Location and installed capacity 
of all California power plants; 1975), 2:48348 (NP-22024) 
NUCLEAR POWER PLA TS/COMPARATIVE 
EVALUATIONS 
Assessment of energy parks vs. dispersed electric power 
ove facilities. Final report. Volume I, 2:48993 (NP- 
202 1)) 
ecmuumas of energy parks vs. dispersed electric power 
pon b facilities. Final report. Volume II, 2:48994 (NP- 


8(Vol.2)) 
NUCLEAR POWER PLANTS/CONDENSER COOLING 
SYSTEMS 


Steam plant surface condenser leakage study. Final report, 2:48311 

(EPRI-NP-48 1(3-77)) 
NUCLEAR POWER PLANTS/CONSTRUCTION 

Construction progress. Reports from world nuclear power station 
sites, 2:48377 

Development of engineering services with the evolution of the 
nuclear power —- (Spain), 2:48374 

Present status and future = for suppliers of nuclear 
equipment (Spain), 2: 

Unique “ye scale NSSS - plant built in three years 
‘Spain), 48373 


NUCLEAR POWER PLANTS/PIPES 


NUCLEAR POWER PLANTS/COST BENEFIT ANALYSIS 
Risk-benefit evaluation of nuclear — lant siting, 2:48677 
NUCLEAR POWER PLANTS/D ENG 
Standby diesel generating sets in nuclear power stations, 2:48572 
NUCLEAR POWER PLANTS/DIGITAL COMPUTERS 
Standards for digital computers used in non-safety nuclear al 
et) applications: objectives and limitations, Ey :48590 (B 


NUCLEAR POWER PLANTS/ECONOMICS 
Is there a cost price for the heat produced from electro-nuclear 
power stations. Is thermodynamic equivalence an economic 
trap, 2:48560 (AD-A-037394) 
Target scale of nuclear power generation. Essence of report of 
JAIF Committee on revision of target scale of nuclear power 


developm: ands gy , 2:48369 
NUCLE. NTS/ELECTRICAL EQUIPMENT 

IEE/PES Nuclear Power Engineering Committee 

a development: status and objectives update 1976, 
:4 

Proposed research on class I components to test a general 
approach to accelerated a combined stress 

9 Le erg Fs wg (SA 76-0715) » 200004 

ification of Class it: an roach, 2: 
NUCLEAR POWER PLANTS /ENVIRONMENT 

gerne my the — logical environmen _ tal technical 
specifications. lescription, summary, 
ove Vol 1. 1, 2:48675 (ORNL/NUREG/TM- 

NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Environmental issues in the siting, construction, and operation of 
new coal-fired and nuclear lants, 2:49793 
NUCLEAR POWER PLA power plan (ONMENTAL IMPACTS 
Environmental Impact —— Activities for 9 months ending 
t. 30, 1976), 2:48891 (ORNL-5250) 
NUCLEAR POWER PLA /FAULT TREE ANALYSIS 

Probability intervals for the top event unavailability of fault trees, 

2:48736 (PB-261841) 
NUCLEAR POWER PLANTS/FOUNDATIONS 

Earthquakes - dynamic loads on the foundation piles of a nuclear 
reactor, 2:48772 

Experience in settlement analysis and related —- 
considerations for the foundation design of heavy reactor 
structures, 2:48767 

NUCLEAR POWER PLANTS/GASEOUS WASTES 

Air pathway exposure model validation study at the Monticello 
Nuclear Generating Plant (Nuclear power plant gaseous 
effluents), 2:49742 (EPA-520/5-76-015) 

Method for determining the tritium activity in the exhaust gases 
from nuclear power stations, 2:48680 

NUCLEAR POWER PLANTS/HAZARDS 

= Ty ment in the absence of complete data, 2:48733 (PB- 
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NUCLEAR POWER PLANTS/HEALTH HAZARDS 

8th annual national conference on radiation control. Radiation 
soni) and risks: facts, issues, and options, 2:50010 (FDA-77- 

Air pathway exposure model validation study at the Monticello 
Nuclear Generating Plant (Nuclear power plant gaseous 
effluents), 2:49742 (EPA-520/5-76-015) 

WOLGA 1, a FORTRAN IV —— for calculation of the y- 
dose rate from radioactive effluent air released by one or several 
continuously emitting sources, 2:49746 (ORNL-tr-4258) 

NUCLEAR POWER PLANTS/INSPECTION 

Monthly inspection summary 2: ee 
NUCLEAR POWER PLANTS, AG 

Effective management cuts ISI costs, 2:48561 
NUCLEAR POWER PLANTS/MISSILE PROTECTION 

Assessment of the bases for selecting criteria for protection against 
tornado-entrained debris, 2:48727 ne nee A 

NUCLEAR POWER PLANTS/NEUTRON D! RS 

Testing methods in practice: practical experience with neutron- 

flux detectors, 2:48618 
NUCLEAR POWER PLANTS/OFF-GAS SYSTEMS 

Facilities for conditioning radioactive noble gases produced by 

nuclear power reactors in West Europe, 2:48682 
NUCLEAR POWER PLANTS/PERSO 

Application of the guideline for furnishing the proof of the expert 
knowledge of nuclear — plant personnel to the start-up 
personnel of the manufacturer, 2:48541 

Operators’ training programme for nuclear power plant personnel 
ae training with the nuclear power plant simulator, 

2:4 
NUCLEAR POWER PLANTS/PIPE JOINTS 

Inspection of nuclear power component welds by in-process 

acoustic-emission monitoring, 2:48616 
NUCLEAR POWER PLANTS/PIPES 

Constructional assessment and strength test of pipings in nuclear 

power stations. Pt. 1, 2:48617 





NUCLEAR POWER PLANTS/PLANNING 


NUCLEAR POWER PLANTS/P' 


LANNING 
Euro planning practices, 2:48924 (EPRI-EL-377-SR) 
Rapid demand _— with a special incentive to go nuclear 
Spain), 2:4837 


Target scale of nuclear power generation. Essence of report of 
JAIF Committee on revision of target scale of nuclear power 
development (Japan), 2:48369 

NUCLEAR POWER PLANTS/POWER SUPPLIES 
Emergency power supply in nuclear power plants. Draft. I. 
Requirements on a higher level, 2:48794 
NUCL POWER PLANTS/P! CONCRETE 
International approval policies for nuclear tendons, 2:48606 
NUCLEAR POWER PLANTS/PUBLIC OPINION 
Nuclear Regulatory Commission and its tory role, 2:48906 
oe POWER PLANTS/RADIATION MONITORING 
Microprocessor-based radiation monitoring systems, 2:48623 
NUCLEAR POWER PLANTS/RADIOA EFFLUENTS 

Air pathway exposure model validation study at the Monticello 
Nuclear Generating Plant (Nuclear power plant gaseous 
effluents), 2:49742 (EPA-520/5-76-015) 

Remote monitoring system for nuclear reactors, 2:48807 

Some problems of standardization on monitoring of ionizing 
radiation around power reactor site, 2:48679 

NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 

Critical evaluation of the limit of transuranic contamination of low 
level waste, 2:47798 

Distribution of radioactive materials in aquatic environments with 
— of their carcinogenic potential in aquatic animals, 

a storage, and disposition of solid low level wastes, 

4 
NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 

Reactor Safety Study (WASH-1400) and its implications for 
=m emergency response planning, 2:48747 (SAND-76- 

Recent occurrences at nuclear reactors and their causes, 2:48805 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 

Proposed research on class I components to test a general 
approach to accelerated aging under combined stress 
environments, 2:48746 (SAND-76-0715) 

NUCLEAR POWER PLANTS/REACTOR CONTROL 

SYSTEMS 


Impact of - 4” “a on the power industry (a philosophical 
overview), 2:48671 
Surveillance Soa in an atomic power plant (Patent), 2:48662 
NUCLEAR POWER PLANTS/REACTOR 
DECOMMISSIONING 
Status of decommissioning of nuclear —~ facilities, 2:48543 
NUCLEAR POWER PLANTS/REA' 
INSTRUMENTATION 
Design of nuclear eg aged plants taking into account seismic 
— os Seismic instrumentation, 2:48795 
IEE/PES Nuclear Power Engineering Committee (NPEC) 
——_ development: status and objectives update 1976, 
Practical implementation of Regulatory Guide 1.75 in nuclear 
plant instrumentation systems, 2:48546 
Qualification of Class 1E transmitters, 2:48622 
Qualification of Class 1E equipment: an approach, 2:48624 
NUCLEAR POWER PLA TS/REACTOR LICEN CENSING 
ee uirements for approval of nuclear power plants in 
Republic of Germany, 2:48544 
a YS Reactor Docket Information, 2:48537 (NUREG/PRDI-77/ 
+ Reactor Docket Information, 2:48538 (NUREG/PRDI-77/ 


NUCLEAR POWER PLANTS/REACTOR MATERIALS 
Materials and their application in the nuclear industry, 2:49166 
NUCLEAR POWER NTS/REACTOR OPERATION 
Operating US power reactors, 2:48371 
tion of nuclear power plants, 2:48368 (JUL-Conf-21) 
a a POWER PLA /REACTOR PROTECTION 


Genet the latest qualification ee for Class 1E 
rotection system meets h, 2:48814 
NUCLEAR POWER P ACTOR SAFETY 
Alternatives to fe mene 9 nuclear power plant siting, 2:48713 
(ATR-77(7652)-1) 
How safe are nuclear er plants, 2:48762 
NUCLEAR POWER PLA / REACTOR SITES 
Quantitative comparison of the nuclear power plant sites in the 
United dom, 2:48678 
PLANTS/REGULATIONS 
ry Commission and its regulatory role, 2:48906 
WER pn ee apt aa 


lectricity methods asessment project. Final 
report, 2:48992 21975) 
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NUCLEAR POWER PLANTS/SAFETY ENGINEERING 
Annual plans of safety research on reactor facilities, etc. (from 
fiscal year 1976 to 1980) (Japan), 2:48792 
NUCLEAR POWER PLANTS/SECURITY 
EASI on the HP-25, HP-65, and HP-67, 2:48745 (SAND-76-0597) 
NUCLEAR POWER PLANTS/SEISMIC DETECTION 
Design of nuclear ype plants taking into account seismic 
impacts. Draft. V. Seismic instrumentation, 2:48795 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Direction of approach of seismic input motions and superposition 
of modal and directional dynamic responses, 2:48742 (SAN/ 
1011-105) 
Earthquakes - dynamic loads on the foundation piles of a nuclear 
reactor, 2:48772 
Investigation of vertical ground motion characteristics for nuclear 
plant design, 2:48743 (SAN/1011-108) 
Statistical and probabilistic considerations in defining seismic input 
criteria, 2:48741 (SAN/101 1-104) 
Use of finite element techniques to analyze effects of inclined rock 
strata on site response, 2:48744 (SAN/1011-109) 
NUCLEAR POWER PLANTS/SHIELDING 
Engineering calculations of the shielding for nuclear energy plants 
(Book; in Russian), 2:48610 
NUCLEAR POWER PLANTS/SITE SELECTION 
California Energy Commission biennial report. Power plant siting 
report: Facility Siting Division (Location and installed capacity 
of all California power plants; 1975), 2:48348 (NP-22024) 
Environmental issues in the siting, construction, and operation of 
new coal-fired and nuclear power plants, 2:49793 
Risk-benefit evaluation of nuclear power plant siting, 2:48677 
NUCLEAR POWER PLANTS/STEAM GENERATORS 
Vertical steam generator for nuclear power plants (Patent), 
2:48605 
NUCLEAR POWER PLANTS/TURBOGENERATORS 
Protection device for use in stopping a turbine generator in 
nuclear power plant (Patent), 2:48594 
NUCLEAR POWER PLANTS/VALVES 
Nuclear valves: a realistic approach to seismic requirements, 
2:48793 
NUCLEAR SHIP MUTSU REACTOR 
See MUTSU REACTOR 
NUCLEAR SHIPS/ACCIDENTS 
Report on probability of collisions on selected routes. Vol. I. Final 
report, January 1976-October 1976, 2:48734 (PB-261664) 
CLEAR WEAPON TESTS 


See NUCLEAR EXPLOSIONS 
NUCLEASE (DEOXYRIBONUCLEASE) 
See DNA-ASE 
NUCLEASE (RIBONUCLEASE) 
See RNA-ASE 
NUCLEASES/METABOLISM 
Repair of damaged DNA in vivo. Annual progress report, May 9, 
1975-May 10, 1976 (Ultraviolet radiation, Escherichia coli), 
2:50000 (SU-326P7-29) 
NUCLEI/WAVE FUNCTIONS 
New generation of electromagnetic probes of nuclei (Recent 


experiments reviewed), 2:50258 
NUCLEOTIDES/BIOCHEMICAL REACTION KINETICS 


Reactions of 5S RNA in 770S ribosomes with kethoxal, 2:49882 
NUCLEOTIDES/BIOCHEMISTRY 
RNAs of Brome Mosaic Virus and their translation in cell-free 
extracts derived from wheat embryo, 2:49928 
NUCLEOTIDES/CHEMICAL BONDS 
X-ray —— visualization of drug-nucleic acid 
intercalative binding: structure of an ethidium-dinucleoside 
monophosphate crystalline complex, ethidium: 5- 
iodouridylyl(3'-5’)adenosine ote Sage _ interactions/ 
intercalation/double helix unwinding), 2:4' 
NUMERICAL eines cies: tee ROGRAMS 
Numerical analysis cata Patan 16, 1975-July 1, 1976 
Cutest Unw), is ‘50514 (SU-326-P 


Trace element balance studies during total parenteral nutrition, 
2:49949 


HS 
See LARVAE 


OAK RIDGE/BUILDINGS 
Historic sites reconnaissance of the Oak Ridge Reservation Oak 
Ridge, Tennessee, 2:49792 CORNL/ TM 5811) 
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OAK RIDGE/COMPARATIVE EVALUATIONS 
Comparative distribution of plutonium in contaminated 
ecosystems at Oak Ridge, Tennessee and Los Alamos, New 
Mexico, 2:49788 (CONF-770429-2) 
OAK RIDGE/LAND USE 
—_ sites reconnaissance of the Oak ay Reservation Oak 
piles Tecmeme. 2:49792 (ORNL/TM-5811) 
OAK E/TERRESTRIAL ECOSYSTEMS 


Comparative distribution of pl pone in contaminated 
ecosystems at Oak Ridge, Tennessee and Los Alamos, New 
Mexico, 2:49788 (CONF-770429-2) 

OAK RIDGE NATIONAL LABORATORY 
See ORNL 

OAPEC/PETROLEUM INDUSTRY 

Arab countries in the post-oil era, 2:48973 
OCCUPATIONAL DIS ES 

Formation of organometallics and carcinogens in coal conversion 

rocesses and shale oil extraction, 2:50086 
THERMAL ENERGY CONVERSION/RESEARCH 
PROGRAMS 


Energy programs at the Hopkins University applied physics 
o38096) Quarterly report Oct-Dec 76, 2:47937 (AD-A- 


Low-temperature heat utilization prea, 2:49019 (ORNL-5250) 
Overview of solar energy research at Carnegie-Mellon University, 
2:47976 (CONF-760522-) 
OCEAN THERMAL ENERGY CONVERSION/REVIEWS 
Atmosphere and the oceans as energy sources, 2:49021 
OCEAN THERMAL POWER P. / OFFSHORE 
PLATFORMS 


Dynamic positioning system for a vessel containing an ocean 
thermal energy conversion system (Patent), 2:47979 
OCEAN THERMAL POWER PLANTS/REVIEWS 
California electricity generation methods asessment project. Final 
report, 2:48992 (NP-21975 
Solar power from the oceans (Basic prin pee iples), 2:47978 
OCEAN THERMAL POWER PLANTS/SITE SELECTION 
An assessment of the ocean thermal energy potential of the 
— current, 2:47977 (PB-265 615) 


See SEAS 
OCTUPOLAR CONFIGURATIONS/PLASMA DRIFT 
Se coefficient scaling in the Wisconsin Leviated Octupole, 
i 2 


Facilities for conditioning radioactive noble gases produced by 
nuclear power reactors in West Europe, 2:48682 
Gas treatment processes for keeping the environment of nuclear 
lants free from gas-borne activity, 2:48683 
CE BUILDINGS/ENERGY CONSERVATION 
Dimensions (NBS). Volume 61, Number 2. Monthly report, 
2:49068 (PB-264961) 
Total energy management research ee (Using Total Energy 
Management: A Practical Handbook on Energy Conservation 
and Management), 2:48917 
OFFICE BUILDINGS/ENERGY MANAGEMENT 
Total energy “y= research ~ a (Using Total Energy 
Management: A Practical Handbook on Energy Conservation 
and Management), 2:48917 
OFFICE BUILDINGS/SOLAR AIR CONDITIONING 
Oliver Tyrone solar building poet 2:47984 (CONF-760522-) 
OFFICE BUILDINGS/SOLAR SP CE HEATING 
Oliver Tyrone solar building project 2:47984 (CONF-760522-) 
Solar energy government build program policy and 
implementation plan, 2:49012 ( (PB-262841) 
OFFICE BUILDINGS/SOLAR WATER HEATERS 
= energy government buildin -_ program policy and 
mplementation Fp 2:49012 (PB-262841) 
OFF-P ENERG IRAGE/ECONOMICS 
ang eg the case and the candidates, 2:48837 
by K ENERGY STORAGE/ELECTRIC BATTERIES 
ceptual design of a Battery Energy Storage Test (BEST) 
city 2:48852 (EPRI-255(TR2)) 
National Battery Energy eo Test (BEST) — conceptual 
design and cost estimate, 2:48851 (EPRI-255(TR1)) 
Lene peg the case and the candidates, 2:48837 
OFF- K ENERGY STORAGE/FEASIBILITY STUDIES 
Commercial feasibility of thermal nowt 14) in buildings for utility 
load leveling, 2:48823 (CONF-77040 
OFF-PEAK ENERGY STORAGE/HEAT STORAGE 
Use of off- electricity for solar heated homes, 2:48048 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 
Executive summary study of lead-acid battery systems for peaking 
wer. Final report for the period ending October 1976, 2:48833 
{CONS/21 14-1) 
Removal of arsine and stibine by lead-acid battery flash arrestors, 
2:48846 (EPRI-EM-448-SR) 


OIL FIELDS/EXPLOITATION 


OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
Development of lithium/metal sulfide batteries at Ar, 
National Laboratory: summary report, 1976 (Li-Al/LiCl-KCI/ 
FeSorFeS2, 400 to 450°C), 2:48830 (ANL-77-18) 
Development of lithium-metal sulfide batteries for load leveling, 
2:48835 (EPRI-116) 
OFF-PEAK ENERGY STORAGE/METAL-NONMETAL 
BATTERIES 
Improvements of electrolyte and seal technology for sodium- 
sulfur and sodium antimony trichloride load leveling batteries. 
Final report, 2:48853 (EPRI-EM-413(6-77)) 
OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 
BATTERIES 
Improvements of electrolyte and seal rege for sodium- 
sulfur and sodium antimony trichloride load leveling batteries. 
Final report, 2:48853 (EPRI-EM-413(6-77)) 
Sodium-sulphur battery system. Annual spe: May 19, 1975-May 
19, 1976 (Dow Chemical U.S.A. wR a 2:488 ph my 
OFFSHORE DRILLING/ENVIRONMENTAL EFFECTS 
Beaufort Sea and Mackenzie River Delta environmental studies, 


2:47573 
OFFSHORE DRILLING/REGULATIONS 
Newfoundland’s white paper: here's the regulations...let's get on 
with the drilling (Offshore), 2:47498 
OFFSHORE NUCLEAR POWER PLANTS/DESIGN 
Conceptual design description 3000-kWe subsea nuclear power 
plant, 2:48532 (AI-ERDA-13194) 
OFFSHORE OPERATIONS/FEASIBILITY STUDIES 
Icebergs and drilling operations, 2:47395 
OFFSHORE PLA’ RMS/COMMUNICATIONS 
N. Sea communications network, 2:49409 
Permanent subsea cables for platform communications, 2:49410 
OFFSHORE PLATFORMS/CONSTRUCTION 
Installation of the Shell Esso Brent B Condeep production 
platform, 2:47426 
OFFSHORE PLATFORMS/DATA ACQUISITION SYSTEMS 
Instrumentation and measurements on the Shell-Esso Condeep 
Brent B platform in the North Sea, 2:47425 
OFFSHORE PLATFORMS/DYNAMIC LOADS 
a engineering for gravity structures in the North Sea, 
2:4742 
OFFSHORE PLATFORMS/ENVIRONMENTAL EFFECTS 
Instrumentation and measurements on the Shell-Esso Condeep 
Brent B platform in the North Sea, 2:47425 
OFFSHORE PLATFORMS/FOUNDATIONS 
Foundation engineering for gravity structures in the North Sea, 
247427 


Instrumentation and measurements on the Shell-Esso Condeep 
Brent B platform in the North Sea, 2:47425 
OFFSHORE PLATFORMS/INSTALLATION 
Installation of the Shell Esso Brent B Condeep production 
platform, 2:47426 
Instrumentation and measurements on the Shell-Esso Condeep 
Brent B platform in the North Sea, 2:47425 
OT or Ne Sh ad g t 
Lighting for Nort! oil and gas uction, 2: 
OFFSHORE PLATFORMS/MARINE RISERS 
Riser for an offshore platform (Patent), 2:49376 
OFFSHORE PLATFORMS/PERFORMANCE 
a engineering for gravity structures in the North Sea, 
2:474 
OFFSHORE PLATFORMS/POSITIONING 
Dynamic positioning system for a vessel containing an ocean 
thermal energy conversion system (Patent), 2:47979 
OFFSHORE PLATFORMS/SABOTAGE 
Protection of offshore energy assets, ot 247497 
OFFSHORE PLATFORMS/STABILITY 
Stability calculations for offshore gravity structures, 2:47400 
OFFSHORE PLATFORMS/STAB TION 
Dynamic positioning system for a vessel containing an ocean 
thermal energy conversion system (Patent), 2:47979 
OFFSHORE PLATFORMS/STRESS ANALYSIS 
a engineering for gravity structures in the North Sea, 
474 
Stability calculations for offshore gravity structures, 2:47400 
Stress analysis of partial sphere used for bottom shell of off-shore 
structure, 2:4! 
OIL FIELDS/COMMUNICATIONS 
N. Sea communications network, 2:49409 
OIL FIELDS/ECONO 
Economic analyses of acceleration projects, 2:47455 
Economics of North Sea oil supplies, 2:47489 
Optimal development of the North Sea’s oil fields, 2:47494 
OIL FIELDS/EXPLOITATION 
European north of the USSR--a new major oil and gas production 
base, 2:47372 





OIL FIELDS/EXPLORATION 


OIL FIELDS/EXPLORATION 
Results of geological prospecting achieved by the 
Ministry of Geology ofthe Ris of the Russian AFSR in 1971-1975 re 
main tasks for the Tenth Five Year-Plan period, 2:47410 
OIL FIELDS/GEOLOGIC STRUCTURES 
Some structural features of oil fields in Cuba, 2:47396 
OIL FIELDS/MATHEMATICAL MODELS 
Algorithm for plotting trend surfaces for oil and gas-saturated 
strata, 2:47534 
OIL FIELDS/STRATIGRAP 


ent ——> Taglu i held, 2:47531 


See also ATHABASCA DEPOSIT 
COLD LAKE DEPOSIT 
WABASCA DEPOSIT 
Heavy oil/tar sands, Western Missouri. Progress report, March 1, 
1977-May 31, 1977, 2:47629 (COO-2996-1) 
OIL SAND DEPOSITS/PROSPECTING 
Heavy-oil sands, southeastern Kansas. Quarterly report No. 4, 
March 1, 1977-May 31, 1977, 2:47630 (COO-2997-5) 
OIL SANDS/IN-SITU COMBUSTION 
Analyses of oil produced during in situ reverse combustion of a 
Utah tar sand, 2:47645 
OIL SANDS/LAND RECLAMATION 
Reclamation and vegetation of surface mined areas in the 
Athabasca Tar Sands. Environmental Research Monograph 
1977-1, 2:47653 (NP-22029) 
OIL SANDS/MEETINGS 
One hundred and seventy-third national of the American 
Chemical Society. ts. Volume 22, No. 2, 2:49292 
OIL SANDS/STEAM ON 
Production of bitumen by steam injection (Patent), 2:47637 
Recovery of bitumen by steam injection (Patent), 2:47636 
OIL SHALE INDUSTRY/WATER REQUIREMENTS 
The effects on agriculture in Utah of water transfers to oil shale 
development, 2:47654 (PB-262012) 
SHALES 


OIL 
See also BLACK SHALES 
OIL SHALES/CHEMICAL COMPOSITIO: 
os matter of the combustible shale of the Kashpir deposit, 
OIL SHALES/ELECTRON MICROPROBE ANALYSIS 
Electron microprobe studies of Mahogany Zone and Devonian oil 
shales, 2:47633 
OIL SHALES/FISCHER ASS 


tye ep he+ Fischer assay ~A a standard oil shale, 2:47647 
OIL SHALES/IN-SITU RETORTING 


In situ oil shale ae 2:47634 (CONF-7510164-) 
OIL SHALES/MEETIN 
One hundred and seventy-third national meeting of the 
Chemical Society. oe Volume 22, No. Se 2:49292 
OIL SHALES/MICROANALYSIS 


aoe applied to oil shale and shale oil analysis, 


OIL SHALES/PYROLYSIS 
Perturbation analysis of second-order effects in kinetics of oil-shale 
pyrolysis, 2:47638 
OIL SHALES/RESEARCH PROGRAMS 
Research on leum, natural gas, and oil shale: the university's 
role, 2:47370 (CONF-7510164-) 
OIL SHALES/RETORTING 
Evaluation of combined in-situ and surface retorting of oil shale 
tract C-B. Open file report, 2:47635 (PB-261064) 
High precision trace element and organic constituent analysis of 
oil shale and solvent-refined coal materials, 2:47650 
ee ee eee ant ty aves of 
underground coal gasification, 2 247150 


for oil and gas 


Applications of infrared onto petroleum analysis and 
oil ot identification, 2:47510 
OIL SPILLS/ENVIRONMENTAL EFFECTS 
Fate of oil in a water environment, phase I. Volume I. A review 
and evaluation of the literature (hetroicun), 2:49805 (NP-21844) 
OIL SPILLS/ENVIRONMENTAL IMPACTS 
Im se War II tanker sinkings, 2:49811 
Se Seas 
sensing 0! spills, 2:47496 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/BEARINGS 


Investigation of the working pawl Steins 
sliding of mathematical modeling, 2:47452 
OIL WELLS/CORROSION 
Ultradeep well production technology, 2:47462 
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OIL WELLS/DIRECTIONAL DRILLING 
Investigation of operation of drill Pipe bottom stabilizer 
— in different cases of its interaction with hole walls, 
2:47 


OIL WELLS/DRILLING FLUIDS 
Investigation of cake-removing capacity of some buffer fluids used 
in well cementing, 2:47446 
OIL WELLS/DI G RIGS 
Elastic oscil! loads when lifting tools with pickup, 2:47445 
OIL WELLS, INOMICS 
Reservoirs-treatment-profitability, 2:47459 
OIL WELLS/EXP’ STIMULATION 
Investigation of the effect of hole displacement with respect to the 
inhomogeneous zone in case of unsteady filtration in an infinite 
stratum, 2:47439 
OIL WELLS/FLOW RATE 
Investigation of the effect of hole displacement with respect to the 
inhomogeneous zone in case of unsteady filtration in an infinite 
stratum, 2:47439 
OIL WELLS/GAS LIFTS 
Evaluation of the economic effect of providing wells with gas lift 
valves, 2:47443 
OIL WELLS/HEAT TRANSFER 
Thermal calculation of wells in thawed and frozen rocks, 2:47448 
OIL WELLS/HYDRAULIC FRACTURING 
Multiple channel coincidence detector and controller for 
microseismic data — (Patent; for mapping fractures from 
), 2:47457 
/MICROEMULSION FLOODING 
Elements of emulsion wvqee Laney 
OIL WELLS/NEUTRON- ON LOGGING 
Neutron-neutron lo; logging (Patent), 2:47415 
OIL WELLS/OIL 
Maximum yields of imperfect wells in deformable strata, 2:47431 
Unsteady inflow of a liquid to linear and point run-offs in an 
anisotropic stratum, 2:47440 
OIL WELLS/PRESSURIZING 
Investigation of the process of pressure restoration with filtration 
of fluids in fissures, 2:47432 
OIL WELLS/PRODUCTIVITY 
— of unsteady flow of liquid and gas in porous media, 
Influence of fluid communication within a reservoir on the 
reduction of recovery, 2:47456 
Maximum yields of imperfect wells in deformable strata, 2:47431 
OIL WELLS/PUMPS 
Investigation of friction resistance of sleeve joints of a string of 
rods in viscous fluids, 2:47449 
Methods of experimental a of ejector hydraulic 
reciprocating pump units, 2:4744 
Wem method of control of operation of deep-well 
ee 2:47451 
OIL WE /RESISTIVITY LOGGING 
Investigation of the effect of metallic surface on the value of 
apparent resistivity of environment during electrical logging of 
cased wells, 2:47398 
OIL WELLS/WELL CASINGS 
Calculation J—- of oil and gas wells according to the actual 
yield point, 2:47 
aang, 2:47461 


Drill and casing for ul! 
OIL LS/WELL COMPLETI 
gna Ar uction technology, 2:47462 
OIL WEL: DRILLING 

Bayes strategy = = recognition, 2:47453 

Determination of the parameters of absorbing stratum by the 
results of bole es during drilling, 2:47399 

Determination of conditions of operation of ie, electric 
drive of draw works in dynamic braking, 2:4743 

of he dees of araton apres lomesin 

three-phase fluidization, 2:47441 

Drill pipe and casing for ultradeep dri 2:47461 

Effect of a gas layer on resistance forces during displacement of a 
drill pipe string, 2:47428 

Effect of sodium sulfide on heat resistance of di muds 
stabilized with oe a eg pone Peg 2:47437 

Elastic loads when lifting tools with pickup, 2:47445 

ay of the squeeze pressure during the breaking-up of rock, 

Problem of well drilling, 2:47429 

Problems of ultradeep exploration oegeeutien, 2:47458 


Prospects of li “type petroleum 
within the limits the Bereet Arch of 


it exploration 
est Siberia relying on 
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detailed correlation of logs and seismic prospection by the 
‘ common di int method, 2:47397 
OIL WELLS STIMULATION 
Methods for recovering more oil from known fields, 2:47422 
— -7510164-) 


See also FUEL OILS 
HEAVY OILS 
SHALE OIL 
OILS/DEMAND FACTORS 
= a oil supply and demand, 1975-1985, 2:47476 (EPRI- 


-ray and magnetic survey of the Red River area, 
Block C, Texas and Oklahoma. Final report. Volume 2, 3:50 50107 
(GJBX-17(77)) 
IKLAHOMA/GAMMA SOURCES 
Aerial -ray and magnetic survey of the Red River area, 
Block C, Tome and Oklahoma. Final report. Volume 2, "7:50 50107 
(GJBX-17(77)) 
KLAHOMA/GEOMAGNETIC FIELD 
Aerial -ray and magnetic survey of the Red River area, 
Block C, Texas and Oklahoma. Final report. Volume 2, 7:50 50107 
= anna 
(OMA/GEOPHYSICAL SURVEYS 
Neral -ray and magnetic survey of the Red River area, 
(OB sC; Teaas and Oklahoma. Final report. Volume 2, 2:50107 
KLO PHEN c+ chp sanction PROGRAMS 


Technical Division q rt, October 1- 
December 31, 1976, 2: 5 2arTog Gert P-1 in 
OLDBURY-A REACTOR/P 
Development of criteria oe the ia be one A for nuclear 
reactors, 2:48442 
Experience of in-service surveillance and monitoring of 
— concrete pressure vessels for nuclear reactors, 


OLDBURY-B REACTOR/PRESSURE VESSELS 
Development of criteria for the design of insulation for nuclear 
reactors, 2:48442 
Experience of in-service surveillance and monitoring of 
= concrete pressure vessels for nuclear reactors, 


ILEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ONIKOBE GEOTHERMAL 
Results of d 
ONIKOBE G 


FIELD/GEOTHERMAL WELLS 
well drilling in the Onikubi district, 2:48222 
THERMAL FIELD/WELL DRILLING 
Results of well drilling in the Onikubi district, 2:48222 
ON-LINE CO) OL SY: / DESIGN 
Lessons learned from designing and commissioning a versatile 
Sees _—a system for an accelerator development facility, 
ONTARIO/GEOPHYSICAL SURVEYS 
Janes and Mcnish townships, district of Sudbury, 2:47672 
ONTARIO/URANIUM D ITS 
ry and Anstruther townships, Peterborough County, 
Janes and Mcnish pn oe of Sudbury, 2:47672 
ONTARIO/WATER POLL 
Precipitation loading of acid and heavy metals to a small acid lake 
near Sudbury, Ont., 2:49836 
ONTARIO P! PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 


Chemosterilant (apholate)-induced ultrastructural changes during 
oogenesis in Aedes aegypti, 2:49907 


(Organization of Petroleum Exporting Countries.) 
OP! ATIONAL COOPERATION 
a bers and the new international economic order, 
2: 
OPEN-CYCLE MHD GENERATORS/COST 
S of the ECAS MHD power plant results, 2:49026 


A -761015-) 
OPEN-CYCLE MHD GENERATORS/ELECTRICAL 
Deedantion a8 all in MHD 2:49048 
wall in enerator, 
OPEN-CYCLE E MHD GENERA TORS/ ELECTRODES 
— of physical and chemical basis for MHD generator 
xide electrode materials, 2:49038 (CONF-761015-) 


ORGANIC COMPOUNDS/CATALYTIC EFFECTS 


ag nat MHD GENERATORS/MHD CHANNELS 
= of "RM" frame channel for the U-25 facility, 2:49042 
(CONF-761015-) 
Experimental studies of the MHD generator of the U-25 with a 
"1D" channel, 2:49043 (CONF-761015-) 
OPEN-CYCLE MHD GENERATORS/OPERATION 
Results of experiments at the U-25, 2:49027 (CONF-761015-) 
OPEN-CYCLE MHD GENERATORS/PERFORMANCE 
rian St — jg MHD power plant results, 2:49026 
OPEN-CYCLE MHD GENERATORS/PILOT PLANTS 
— studies of the MHD generator of the U-25 with a 
" channel, 2:49043 (CONF-76 a 
OPEN-CYCLE MHD GENERATORS DIAGNOSTICS 
as of ae ey a and laser studies of the working 


fluid param 808 cycle MHD generators with various 
ule wn — 2:4 INF-761015- 
OPEN-CYCLE MHD GENERATORS/S 'ERCONDUCTING 
_ system for the of U- 
MHD fost “4 INF-76101 pie — 
OPEN-CYCLE iy Zasbae RATORS, FACILITIES 
6 Results of — Zz the U-25, 2:49027 (CONF-761015-) 
PERATI 
See my REA CTOR OPERATION 


OPERATION/SPECIFICATIONS 
American national standard operation of fast pulse reactors, 


OPERATION/STANDARDS 
American national standard operation of fast pulse reactors, 


2:48540 
OPERATIONAL AMPLIFIERS/PHYSICAL RADIATION 
EFFECTS 


Hand analysis techniques for neutron degradation of operational 
amplifiers, 2:49623 
OPERATIONAL AMPLIFIERS/RADIATION HARDENING 
— * eaeaaasinenea of total-dose hard, type-108 op amps, 
9 1 
OPTICAL EQUIPMENT/PHYSICAL RADIATION EFFECTS 
Radiation = a fiber optics data link, 2:49632 
OPTICAL MODELS/NUCLEAR POTENTIAL 
— — = phenomenological optical-model parameters, 1954- 
1975, 2: 
ORBITAL SOLAR POWER PLANTS/TECHNOLOGY 
IESSMENT 


ASS 
Status of satellite solar power development, 2:47969 
EOTHERMAL FIELDS 


OREGON/G 
Station location map, and audio-magnetotelluric and telluric data 
for Wendel-Amedee Known Geothermal Resource Area, 
California, 2:48189 —— 
OREGON/INSOLATION 
see collection in the Pacific Northwest, 2:48106 (CONF- 
OREGON/MAGNETOTELLURIC SURVEYS 
Station location map, and audio-magnetotelluric and telluric data 
for Wendel-Amedee Known Geothermal Resource Area, 
California, 2:48189 (USGS-OFR-76-700G) 
ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
See also CARBOXYLIC ACIDS 
HUMIC ACIDS 
ORGANIC ACIDS/ENVIRONMENTAL EFFECTS 
Presence of umaric and ferulic acids in natural waters and 
their significance in relation to environmental health, 2:49828 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORAMINES 
CHLORINATED ALIPHATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS/ECOLOGICAL 
CONCENTRATION 


Polychlorinated biphenyls (PCBs) in sewage — 2:49826 
ORGANIC CHLORINE COMPOUNDS INMENTAL 


Ln pyaar bi yls (PCBs) in sewage sludges, 2:49826 
ORGANIC CO MPOUNDS 
See also ALDEHYDES 
AMINES 
poe gE COMPOUNDS 
HYDROCARBONS 
NUCLEOTIDES 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
STEROIDS 
ORGANIC COMPOUNDS/CATALYTIC EFFECTS 
Derivatographic investigation of the organomineral compounds of 
brown coals (12 refs.), 2:47186 





ORGANIC COMPOUNDS/CHEMICAL ANALYSIS 


ORGANIC COMPOUNDS/CHEMICAL ANALYSIS 
eg eg ——— of organic compounds, 
‘CRL-Trans-1 1225) 
MPOUNDS/DIFFUSION 
Release of dissolved organic carbon from submersed aquatic 


xii) 2 ge "7 seasonal, and community relationships (Najas 
ORGANI 


COMPOUNDS/ENVIRONMENTAL EFFECTS 
Application of immunological techniques to the detection of 
organic contaminants of environmental concern, 2:49764 
Presence of p-coumaric and ferulic acids in natural waters and 
their significance in relation to environmental health, 2:49828 
Trace metal and trace ate emissions to the environment by 


lead-zinc (hy © reg 2:49827 
ORGANIC COMPOUNDS, ICAL PROPERTIES 
Alkyl derivatives of 1, —o effective collectors for the 


flotation of coal, 2:4 
ORGANIC GOMPOUNDS/ QUANTITATIVE CHEMICAL 
ANALYSIS 
Concentration of solutes from aqueous solution, 2:49246 
© Chemistry of liga liqeefsotion, Quarterly report, Octobe 
try oO} action tly report, October- 
December 1976, 2:47164 2211-4 ” 
ORGANIC COMPOUNDS, OV. 
Biological removal of carbon and Ane compounds from coke 
lant wastes, 2:47239 (EPA-R-2-73-167) 
ORGANIC COMPOUNDS/TOXICITY 
—— of umaric and ferulic acids in natural waters and 
hei significance in relation to environmental health, 2:49828 
ORGANIC UORINE COMPOUNDS 
See also FLUORINATED ALICYCLIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/CHEMICAL BONDS 
Ab initio calculations on hydrogen bonding in alcohols: dimers of 
— and CF;CH2OH, 2:49289 (CONF- 
ORGANIC NITROGEN COMPOUNDS 
See also AMINES 
AMINO ACIDS 
AZIDES 
BUDR 
CAFFEINE 
CHLOROPHYLL 
GUANINE 
HEMOGLOBIN 
NUCLEOTIDES 
PORPHYRINS 
PROTEINS 
THYMIDINE 
ORGANIC NITROGEN COMPOUNDS/BIOLOGICAL 
EFFECTS 


Mammalian cell mutagenesis: comparison of the sensitivity in 
assay systems of mutations induced by radiations and chemicals 
(X and uv radiation), 2:49996 

Mutation induction by MNNG in a bacteriophage of Haemophilus 
influenzae, 2:49931 

ORGANIC NITROGEN COMPOUNDS/PHOTOCHEMISTRY 

Stereospecific [3,3] shift of a cyclobutene ring involvin 

vena of a 1,8-bishomocubane as the relay, 


ORGANIC NITROGEN COMPOUNDS/SYNTHESIS 
Stereospecific [3,3] shift of a cyclobutene ring involvin 
) irra of a 1,8-bishomocubane as the relay, 


ORGANIC OXYGEN COMPOUNDS 
See also ALDEHYDES 
CAFFEINE 
DIOXANE 
EPOXIDES 


FURANS 
ORGANIC ACIDS 
STEROIDS 
ORGANIC OXYGEN COMPOUNDS/PHOTOCHEMISTRY 
Stereospecific [3,3] shift of a cyclobutene ring involvin 
Sareea of a 1,8-bishomocubane as the relay, 


ORGANIC OXYGEN COMPOUNDS/SYNTHESIS 
Stereospecific [3,3] shift of a cyclobutene ring involvin 
eae of a 1,8-bishomocubane as the relay, 


ORGANIC SEMICONDUCTORS/SURFACE PROPERTIES 
Photoelectric emission from thin films in the vacuum ultraviolet 
region. Annual progress rt, 1 March 1976-28 February 1977 
— a _ activities University of Hawaii), 2:49179 
ORGANIC SOLVENTS 
a donor solvent coal liquefaction process (Patent), 
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ORGANIC SOLVENTS/CHEMICAL ANALYSIS 

Analysis of solvent-refined coal, recycle solvents, and coal 
liquefaction products, 2:47228 

Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, August-October 1976, 
2:47166 (FE-2367-3 ) 

Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical ,/! report, November 1976-January 
1977, 2: 47167 ay “eI 

ORGANIC SULFUR CO 
See also SULFONA TES 
THIOCYANATES 
THIOPHENE 
ORGANIC SULFUR COMPOUNDS/BIOLOGICAL 
CCUMULATION 


A 
Transfer to fish of petroleum paraffins and organic sulfur 
unds, 2:50073 
ORGANIC SULFUR COMPOUNDS/REMOVAL 
Hydrodesulfurization activity and defect structure of Co-Mo 
sulfide catalyst, 2:49266 
ORGANIC WASTES/AERATION 
Hygienic evaluation of radial aero-oxidizers (Drinking water 
purification), 2:49812 (ORNL-tr-4363) 
ORGANIC WASTES/ANAEROBIC DIGESTION 
Anaerobic digestion of solid waste and sewage sludge to methane, 
m. 47875 (PB-261091) 
ergy from bioconversion of waste materials, 2:47876 
ORGA IC WASTES/OXIDIZERS 
Hygienic evaluation of radial aero-oxidizers (Drinking water 
urification), 2:49812 (ORNL-tr-4363) 
ORGANOIDS 
See also MITOCHONDRIA 
RIBOSOMES 
ORGANOIDS/ELECTRON MICROSCOPY 
Cell organelles at uncoated cryofractured surfaces as viewed with 
the scanning electron microscope, 2:49918 
ORGANOMETALLIC COMPOUNDS/CARCINOGENESIS 
Formation of organometallics and carcinogens in coal conversion 
processes and shale oil extraction, 2:50086 
ORGANOMETALLIC COMPOUNDS/HEALTH HAZARDS 
Formation of organometallics and carcinogens in coal conversion 
rocesses and shale oil extraction, 2:50086 


(Oak Ridge National Laboratory.) 
ORNL/RESEARCH PROGRAMS 
Energy Conservation Section (Activities for 9 months ending 
Sept. 30, 1976), 2:48914 (ORNL-5250) 
Energy Division annual progress report for period ending 
September 30, 1976, 2:48913 (ORNL- 5250) 
Regional and Urban Studies Section (Activities for 9 months 
endi t. 30, 1976), 2:48876 (ORNL-5250) 
ORNL ‘(ONOUS CYCLOTRON/ION SOURCES 
Heavy ion source support gas mixing experiments, 2:49475 
(CONF- 7703 13- 12) 
ORNL ISOCHRONOUS CYCLOTRON/MAGNETIC PROBES 
Magnetic field err Pe system for eaneees the ORIC 
etic field, 2:49419 (CONF-7703 13-88) 
ORNL ISOCHRONOUS CYCLOTRON/RF SYSTEMS 
ORIC RF system: preparation for HHIRF (Holifield Heavy Ion 
ae (HHIRF)), 2:49459 (CONF-7703 13-83) 


See also TRANSISTOR OSCILLATORS 
OSCILLATORS/DESIGN 
Design principles and characteristics of frequency and time 
standards, 2:49611 
OSCILLATORS/PHYSICAL RADIATION EFFECTS 
Design ee and characteristics of frequency and time 
standards, 
OsMIUM/CATALYTIC EFFECTS 
decom: — of ammonia (On ae 8 metals), 2:47883 
osMit H CLEAR REACTIO 
Atomic and ty interactions of ra jan 1 photons and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974 
(Cross sections), 2:50233 (AD-A-034968 
OTAKE GEOTHERMAL FIELD/G 
Rock-water system in geothermal areas, 2:48265 
OTAKE GEOTHERMAL FIELD/ROCK-FLUID 
INTERACTIONS 
Rock-water system in geothermal areas, 2:48265 
OTAKE GEOTHERMAL FIELD/WELL DRILLING 
“S es drilling technology in Otake geothermal field, 
OVARIES/ELECTRON MICROSCOPY 
Chemosterilant (apholate)-induced ultrastructural changes during 
oogenesis in Aedes aegypti, 2:49907 
OXIRANS 
See EPOXIDES 
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OXYGEN/ACTIVATION ANALYSIS 
Oxygen in U.S. Bureau of Mines’s coal ash, U.S. Bureau of 
Standards's coal fly ash reference mineral and low temperature 
coal ash. A simplified approach to the analysis of ash and 
material matter in coal, 2:47199 (COO-2898-7) 
OXYGEN/BINDING ENERGY 
= of mutant hemoglobins with altered affinity for oxygen, 
OXYGEN/CHEMICAL REACTION KINETICS 
Kinetics of reaction of liquid lithium with oxygen and nitrogen 
(210 to 640°C; 130 to 1 mm Hg), 2:49275 (BNWL-tr-247) 
OXYGEN/CHEMICAL REACTIONS 
Reaction of oxygen atoms with nitrates. Final technical report, 30 
March 1975-8 November 1976, 2:49267 (AD-A-033835) 
OXYGEN/ELECTRON-MOLECULE COLLISIONS 
Dissociative electron attachment, 2:50181 
OXYGEN/ION-ATOM COLLISIONS 
O-H charge exchange in cold, dense, hydrogen plasmas, 2:50348 
(PPPL-1348) 
OXYGEN/MEASURING METHODS 
Automatic gas analysis system for continuous monitoring of 
oxygen and carbon dioxide exchange in terrestrial ecosystems 
(Measurement of CO: production and O2 consumption by small 
aia vertebrates in natural habitat), 2:49934 (ORNL/TM- 
5924 
OXYGEN/PHASE STUDIES 
Thermodynamic study of the U-O-C system by measurement of 
the yin monoxide pressures at equilibrium, 2:49153 (ORNL- 
tr-432 
OXYGEN/PRODUCTION 
Method to produce hydrogen by cracking water (Patent; metal 
oxide reaction), 2:47843 
Non-pollutant fuel generator and fuel burner with a non-pollutant 
exhaust and supplementary dc generator (Patent; for use in 
MHD generator, steam turbine, gas turbine, or fuel cell), 
2:47840 
Process for obtaining hydrogen and oxygen from water (Patent; 
iron/chlorine system), 2:47847 
Producing hydrogen and oxygen by decomposition of water via 
the thermochemical iron-chlorine system (Patent), 2:47848 
Prospects for hydrogen production by water electrolysis to be 
competitive with conventional methods, 2:47841 
Selection and evaluation of cell materials for advanced water 
electrolyzers, 2:47837 (BNL-22163) 
Thermochemical production of hydrogen and oxygen from water 
(Patent; reaction of transition metal or lanthanide compounds 
and a hydrogen halide), 2:47849 
Thermolysis or electrolysis: why we choose the latter 
(Comparison of thermolysis and electrolysis), 2:47842 
OXYGEN/REMOVAL 
Removal of oxygen from the water of power plants with redox 
agents, 2:49263 
OXYGEN/ROOT ABSORPTION 
Contents of oxygen in soil water and carbon dioxide in soil air in 
forest bogs of the central Ukrainian Polesie [forest area], 2:50047 
(ORNL-tr-4095) 
OXYGEN/SOLUBILITY 
Solubility and thermodynamic properties of vanadium-oxygen 
solid solutions, 2:49215 
OXYGEN 16 REACTIONS/FUSION REACTIONS 
Distribution of reaction strength observed in **O + * 
collisions (Excitation functions), 2:50245 (ANL-76-96) 
Oscillations in the excitation function for complete fusion of *O 
+ ™C (Angular distributions), 2:50234 (ANL-76-96) 
OXYGEN 16 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 


Mechanism of transfer reactions induced by '*O on **Ca (56 
MeV: (760, '*N), (760, !7O), angular distributions), 2:50244 
(ANL-76-96) 

OXYGEN 16 REACTIONS/STRIPPING 

Study of the reactions **O + * * “ “*Ca at 56 MeV: individual 
transfer (Angular distributions and spectra, finite-range DWBA 
analysis), 2:50242 (ANL-76-96) 

Two proton transfer reactions between pairing rotational states 
with 104 MeV **O on '**Nd, '“*Sm, ‘“*Sm and "Sm (reduced 
transition strengths), 2:50252 

OXYGEN 16 REACTIONS/TOTAL CROSS SECTIONS 

Distribution of reaction strength observed in *O + “Ca 
collisions (Excitation functions), 2:50245 (ANL-76-96) 

Study of the reactions **O + * * “ Ca at 56 MeV: total 
reaction cross sections (Relative a of compound and 
direct processes), 2:50243 (ANL-76-9 

OXYGEN 16 TARGET/PHOTONUCLEAR REACTIONS 

Atomic and nuclear interactions of high-energy photons and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974 
(Cross sections), 2:50233 (AD-A-034968) 


PARABOLIC REFLECTORS/DESIGN 


OXYGEN 18 REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
CTANL = in (78O, 1®O) reactions (53 to 63 MeV), 2:50250 
ANL- 
XYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ION-ATOM COLLISIONS 
Measurement of the differential elastic scattering of He atoms and 
the determination of the potentials of repulsion interaction, 
2:50194 (N-77-10925) 


See FORMALDEHYDE 
OXYSULFIDES/SPECTRA 
Laser spectroscopy, 2:50180 (LA-UR-75-1940) 
OZONE 
Effects of —e fertilizers and combustion on the stratospheric 
ozone layer, 2:47260 
OZONE/BIOLOGICAL EFFECTS 
Effect of air pollution on (Pinus strobus I.) and genetic resistance: 
a literature review. Final rt, 2:50048 (PB-265452) 
OZONE/CHEMICAL REACTIONS 
Experimental study of chemically reacting turbulent free shear 
a report, September-December 1976, 2:49322 
1 


(FE-2 
OZONE/DECOMPOSITION 


Ozone destruction by catalysis: credibility of the threat 


ysis 
(Stratospheric ozone), 2:49729 (UCRL-78627) 


Pp 


PACKAGING/ENERGY CONSUMPTION 
Energy use in industry, 2:49100 
PA BED/FLUID FLOW 
— modeling of coal eae reactors. Annual progress 
rt, June 1975-June 1976, 2:47126 (FE-1770-15) 
P. /DRYING 
Forming crosslinkable coatings by electron bombardment--2. 
analysis of patent literature on formulating radiation-curable 
binders, 2:49112 
PAKISTAN/COAL RESERVES 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural gas, uranium, and 
thorium resources of the area (Book), 2:4765 
PAKISTAN/NATURAL GAS INDUSTRY 
ae of low calorie dormant gas fields of Pakistan, 


PAKISTAN/NUCLEAR FUELS 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural gas, uranium, and 
thorium resources of the area (Book), 2:4765 
PAKISTAN/PETROLEUM 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural uranium, and 
thorium resources of the area (Book), 2:4765 
PALLADIUM/CATALYTIC EFFECTS 
Catalytic decomposition of ammonia (On oH metals), 2:47883 
PAPER INDUSTRY/ENERGY CONSUMPTIO) 
Energy use in industry, 2:49100 
PAPER INDUSTRY/POLLUTION CONTROL 
Environmental controls: the —_—— on industry (Book), 2:48892 
PARABOLIC COLLECTORS/D 
Optical and thermal design considerations for ideal light 
collectors, 2:48138 
Reduced drag, boloid type, solar energy collectors, 2:48133 
PARABOLIC COLLECTOR /MATHEMATICAL MODELS 
Mathematical modeling of solar concentrators, 2:48132 
PARABOLIC COLLECTORS/PERFORMANCE 
Collector with cusplike Compound Parabolic Concentrator and 
selective absorber, 2:48137 
Compound = concentrator array optimized for Northern 
climates, 2:48140 
Performance of homemade solar collectors at the Stockton State 
College ‘Energy House’, 2:48141 
Solar collector with no convection losses, 2:48128 
— a heat from concentrating flat-plate collectors, 
481 
PARABOLIC COLLECTORS/THERMAL CONDUCTION 
Optical and thermal design considerations for ideal light 
collectors, 2:48138 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
PARABOLIC REFLECTORS/DESIGN 
Parabolic reflector for concentration of solar radiation used for 
energy yield (Patent), 2:48146 





PARABOLIC REFLECTORS/PERFORMANCE 


Reduced loid t solar energy collectors, 2:48133 
PARABOLIC — /PERFORMANCE nae 
ee eg concentrator array optimized for Northern 
ulin Performa f cylindrical parabolic ith 
timate formance of cy concentrators wii 
flat absorbers, 2:48117 
PARAFFIN/SOLUBILITY 
mM. paraffin wax in kerosene, 2:47485 


See ALKANES 
— INSTABILITIES 
tal observation of parametric decay instability for ion 
acoustic waves, 2:50382 


See also HELMINTHS 


ES 
PARASITES/BIOLOGICAL EFFECTS 
Effects of a ite, Eubothrium salvelini 
salmon, Oncorh _ hy 2:50078 = mes 
us to zinc, 
P. OOGENESIS 


ARTHEN 
See REPRODUCTION 
PARTIAL OXIDATION PROCESSES/COMPARATIVE 
han Yap 
gas versus other raw materials for bulk hydrogen 


rank esas 2:47855 
PARTIC to of a eer ade accelerator.) — 


ew magnet for extraction from the Fermilab booster, 
2:4948 (CONF.770313-68 
PARTICLE — STERS/CO) 
ping 
booster synchrotron, 2:49469 (CONF-7703131 13) 
PARTICLES/SEDIMENTATION 
Seston dynamics and tripton sedimentation in the Pelagic zone of a 
shallow — lake, 2:49799 
PARTICLES ) 
See FUEL PARTICLES 
PARTURITION/BIOLOGICAL EFFECTS 
pening relationships in reindeer at birh of the new calf, 
PASSIVE SOLAR COOLING SYSTEMS/COST BENEFIT 
Kelbeugh bo (Trombe- lar hea’ 48020 
use (Trombe-type so ing and cooling), 2: 
We rs ad ie ~~ 


PASSIVE SOLAR COOLING SYSTEMS/DESIGN 
Kelbau, ory (Trombe-type solar heating and cooling), 2:48020 
Solar heated and cooled T yrrell residence, 2:48024 (LA-6637-C) 
PASSIVE SOLAR COOLING ! SYSTEMS/PERFORMANCE 
nn roy (Trombe-type solar heating and cooling), 2:48020 
Winters Saas ‘<n solar ponds with reflective lids), 2:48025 


PASSIVE SO! SOLAR HEATING SYSTEMS 
Atascadero vw emt and system evaluation), 
2:48017 (LA-6637 


and site: influence on passive solar building design, 
oneness fi hed greenhouse, 
for retrofitting an attached solar 
2:48027 (LA-6637-C) 
Thermal performance of old buildings in central Iran employing 
air towers, 2:48026 (LA-6637-C) 
PASSIVE SOLAR HEATING SYSTEMS/BUILDING 


New building materials tor gunn tentag et 
lew wor, ts for ive ing o' 
PASSIVE SOLAR HEATING. SYSTEMS/COMPARATIVE 
EVALUATIONS 
Computer simulated aoe er he aes) LASTS) 
active vs. ve so! 

PASSIVE SO HEATING SUSTEMS,CONTHOE SYSTEMS 
Freon actuated controls, 2:48039 (LA-6637 
PASSIVE SOLAR aioe cares saan all 
Computer simulated formance cost comparison of 

ive solar 2:48037 sae 

lar heating ystems 24805 


YSIS 

Daylight utilization in ive solar systems using life cycle cost- 
Senne analysis, 2: :47928 (LA-6637.C) — 

wore rey (Trombe-type solar heating and cooling), 2:48020 


-C) 
PASSIVE SOLAR HEATING wee 
Karen Terry house, 2:48022 (LA-663 
KT Aes house — solar - & and cooling), 2:48020 


Pistis Conny’ Terminal...or...where did all the natural 
gas go, 2: rw Abr -6637-C) 
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Solar heated and cooled Tyrrell residence, 2:48024 (LA-6637-C) 
Strategies and consequences of reverse juice in passive system 
design ts, 2:48013 (LA-6637-C) 
Sun house, 2:48019 (LA-6637-C) . 
To air is human: some humanistic principles in the design of 
iphon air heaters, 2:48012 (LA-6637-C) 
PASSIVE SOLAR HEATING SYSTEMS/ECONOMICS 
: one view (Solar skylight), 2:48035 ae 
First cost economic evaluation of the Atascadero Skytherm house, 
2:48036 (LA-6637-C) 
PASSIVE SOLAR HEATING SYSTEMS/EDUCATION 
Education workshop (Information source listing), 2:48007 (LA- 


6637-C) 
PASSIVE SOLAR HEATING SYSTEMS/HEAT PIPES 
Heat pipes Ly ive solar heating and cooling systems, 2:48162 
(LA-66 
PASSIVE SOLAR HEATING SYSTEMS/HEAT TRANSFER 
Heat transfer mechanisms: the 1967 Odeillo house inte, 
collection and storage systems, 2:48160 (LA-6637-C) 
PASSIVE SOLAR HEATING SYSTEMS/LIFE-CYCLE 
Daylight utilization in ive solar systems using life cycle cost- 
benefit analysis, 2:47928 (LA-6637-C) 
PASSIVE SOLAR HEATING SYSTEMS/MATHEMATICAL 
MODELS 
Modeling the Atascadero house, 2:48029 (LA-6637-C) 
PASSIVE SOLAR “nee pete SYSTEMS/MEETINGS 
Passive solar , 2:48011 (LA-6637-C) 
PASSIVE SOLAR SYSTEMS/PERFORMANCE 
Early tests of the Rocetp amen 2:48014 (LA-6637-C) 
Ketone | house (Trombe-type solar heating and cooling), 2:48020 
7 


M.LT. Solar House 2: south wall collection, storage, and heating, 
2:48028 (LA-6637-C) 

Modeling the Atascadero house, 2:48029 (LA-6637-C) 

Review of Monte Vista Elementary School Greenhouse, 2:48018 


(LA-6637-C) 

Some performance a for the Wright house, Sante Fe, New 
Mexico, 2:48030 (LA-66 

Some performance c! amano of the CNRS solar house 
collectors, 2:48032 eee 

Sundwellings presen yw - ive heating and cooling 
conference, 2:48038 (LA -C) 

Unit 1, First Village (Combined. passive and active heating 
system), 2:48023 (LA-6637-C) 

Wallasey School (Double-glazed solar walls), 2:48033 (LA-6637- 


C) 
Weston residence (Building errors), 2:48016 (LA-6637-C) 
WILA6637-C) (Roof solar ponds with reflective lids), 2:48025 
37-C) 
PASSIVE SOLAR HEATING SYSTEMS/PLANNING 
strategies for solar control, 2:48010 (LA-6637-C) 
0 eas systems (Research program planning), 2:48008 


IVE SOLAR HEATING SYSTEMS/SIMULATION 
“Gandeten asa tool, 2:48034 (LA-6637-C) 
PASSIVE SOLAR TING SYSTEMS/SOLAR 
COLLECTORS 
Thermic diode solar panels: passive and modular, 2:48112 (LA- 


6637. 
PASSIVE SOLAR HEATING SYSTEMS/SOLAR PONDS 
Winters ae (Roof solar ponds with reflective lids), 2:48025 


-6637-C) 
PASSIVE SOLAR HEATING SYSTEMS/SPECIFICATIONS 
Corrales residence (House with ten connected domes), 2:48031 


-6637-C) 
PASSIVE SOLAR HEATING SYSTEMS/STANDARDIZED 
TERMINOLOGY 
Definition of passive systems: the need for a supplemental 


, 2:48006 (LA-6637-C) 
HEATING SYSTEMS/TEMPERATURE 


ee gee 
rasa — HEATING SYSTEMS/THERMAL 


Beadwals » (Movable insulation for double glazings), 2:48111 (LA- 


PATENTS/DATA COMPILATION 
Teieee tet 2050546 Oh and forecast: seventh report (US Patent 

data base), 2:50546 (NP-21967) 

PAablic log Laney 

colloquium on mandatory 

ERDA-16; and six ), 2:48' SONTrvor 770106- 

Se IAGNOSTIC TECHRIOUES ? 
8th annual national conference on ~~ nd control. Radiation 
ee facts, issues, and options, 2:50010 (FDA-77- 


termino! 
PASSIVE SO) 
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PATIENTS/RADIATION DOSE DISTRIBUTIONS 
Why is a accuracy needed in dosimetry (Radiotherapy), 
2:50008 (CONF- "761230-1) 
PDP COMPUTERS/COMPUTER OUTPUT DEVICES 
Network node for peripheral sharing, 2:50536 
PEACE RIVER DEPOSIT/GEO IC STRUCTURES 
Regional hydrogeological study McMurray oil sands area, 
Alberta, 2:47631 -2203 1) 
PEACE RIVER DEPOSIT/HYDROLOGY 
Regional hydro, ape ical study McMurray oil sands area, 
Alberta, 2: 4763 -22031) 
PEACH BOTTOM.2 REACTOR/ENVIRONMENT 
Critical evaluation of the nonradiological ee technical 
specifications. a description, summary, an 
ova 1. 1,2 "48675 (ORNL/NUREG/TM. 
69(Vol. 
EACH BOTTOM-3 REACTOR/ENVIRONMENT 
Critical evaluation of the nonradiological environmental technical 
specifications. Program description, summary, and 
recommendations. Vol. 1, 2:48675 (ORNL/NUREG/TM- 
6X(Vol.1)) 
PEARL SPAR 
See DOLOMITE 
PEAT/STATISTICS 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical papers, 2:48943 
PELLETS (FUEL; 


) 
See FUEL PELLETS 
PENNING ION SOURCES 
Direct extraction H™ ion source, 2:49477 (LA-UR-77-535) 
PENNSYLVANIA/COAL INDUSTRY 
NACo case studies on energy impacts, No. 3. Preparing fo: 
—_ ted growth Greene County, Pennsylvania, 2: 48875 (NP- 
21 
PENNSYLVANIA/METEOROLOGY 
Weather statistics for Pittsburgh, 2:47906 (CONF-760522-) 
PENNSYLVANIA/SOLAR ENERGY CONVERSION 
Solar energy potential in Pennsylvania, 2:49009 (CONF-760522-) 
ENTANE/ CAL REACTIONS 
Ethylene-"'C formation in hydrogen-alkane and hydrogen- 
alkylhalide mixtures, 2:49299 
PENTANE/MONITORING 
Niosh analytical a for Set G, 2:49723 (PB-265026) 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/ALIGNMENT 
Precision surveying system for PEP, 2:49505 (LBL-5553) 
PEP pt RINGS/POWER SUPPLIES 
PEP t power supply systems, 2:49506 (LBL-5555) 
PEPTIDE IROLASES/GENETIC VARIABILITY 
Genetic variation of an intestinal leucine arylamino STon (Lap- 
1) in the mouse and its location on chromosome 249926 
PERMAFROST/THAWING 
Thermal calculation of wells in thawed and frozen rocks, 2:47448 
PERSONNEL 
See also ASTRONAUTS 
MINERS 
PERSONNEL/BIOLOGICAL RADIATION EFFECTS 
Comparison of the light flash phenomena observed in space and in 
laboratory experiments, 2: “50007 (BNL-22841) 
PERSONNEL/CALENDARS 
INDFORM: generating forms for indeterminate personnel, 
2:50521 (UCID-30155) 
PERSONNEL/EDUCATION 
8th annual national conference on radiation control. Radiation 
co and risks: facts, issues, and options, 2:50010 (FDA-77- 
1 
Operators’ training programme for nuclear power plant personnel 
es training with the nuclear power plant simulator, 
Survey report: study of information/educational discussions with 
private industries and public institutions on the direct-heat 
utilization of geothermal energy, 2:48254 (LBL-5988) 
—_——o operators for Spain's nuclear stations and maintenance/ 
tion management (PWR and BWR), 2:48404 
PERSONNEL/FINANCIAL DATA 
TCARD: a computer program for monitoring time cards, 2:50520 
(UCID-30153) 
PERSONNEL/NEUTRON DOSIMETRY 
Need for im; —_ roved standards in neutron personnel dosimetry, 
2:50009 (CONF-770321-4) 
PERSONNEL/RADIATION ACCIDENTS 
Selected safety-related occurrences reported in March and April 
1977, 2:48806 
PERSONNEL/RADIATION DOSES 
a radiation exposures at licensed facilities, 1975, 
2:48804 


PETROLEUM/ENVIRONMENTAL TRANSPORT 


PERSONNEL/RADIATION PROTECTION 
Controlling occupational radiation at operating nuclear 
power stations (BWR; PWR), 7:48803 
PERSONNEL/SAFETY 
Polycyclic aromatic hydrocarbons and the Oak 
Laboratory’s ex tal coal pro 
hazards, 2:4735 (CONF.7702165) 
CIDES 


See also HERBICIDES 
PESTICIDES/ECOLOGICAL CONCENTRATION 
Residues in water: analysis of various Iowa waters for selected 
pesticides: atrazine, DDE, and dieldrin, 1974, 2:49806 
PETROCHEMICALS/CONSUMPTION RATES 
a forecasts for major petrochemical intermediates, 
247491 
PETROCHEMICALS/DENSITY 
Experimental investigation of the density of isoamylproprionate 
within a wide — of temperatures and pressures, 2:47483 
PETROCHEMICALS/MARKET 
a forecasts for major petrochemical intermediates, 
2:47491 
PETROCHEMICALS/PRODUCTION 
Preliminary design services coal conversion demonstration plants. 
Research and development report No. 114. Annual report, 
January-December 1976, 2:47127 (FE-1775-9) 
PETROCHEMICALS/REVIEWS 
= — technologies, markets, and economics (Book), 
3474 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
SOUR CRUDES 
PETROLEUM/ALLOCATIONS 
Equitable sharing of North Slope crude oil. A study requested by 
Congress in Section 18 of the Alaska Natural Gas 
Transportation Act, 2:47499 (FEA/G-77-137) 
PETROLEUM/BIBLIOGRAPHIES 
Fate of oil in a water environment, phase I. Volume I. A review - 
and evaluation of the literature (Petroleum), 2:49805 (NP-21844)° 
PETROLEUM/BIOLOGICAL EFFECTS 
Fate of oil in a water environment, phase I. Volume I. A review 
and evaluation of the literature (Petroleum), 2:49805 (NP-21844) 
PETROLEUM/CHARGES 
President's April 15, 1977 ae 
Alaska North Slope (AN; rude oll B47 oil, 2: 47488 FEA /141) 
PETROLEUM/ (CAL ANALYSIS 
Applications of infrared spectroscopy in petroleum analysis and 
oil spill identification, 2:47510 
‘ae ee of specific volumes of fractions of 


gobek oil, 2:47511 
PETROLEUM/CHEMICAL COMPOSITION 
Comparative characterization and hy 
leum liquids, 2: 47231 
‘COKING 
a B electrodes, 2:47482 
CONSUMPTION RATES ; 
Resbential ex energy use model sensitive to demographic, economic, 
and technological factors, 2:49005 
PETROLE EHYDRATION 
Application of surfactants for dehydration and desalination of 
crude oil, 2:47471 
PETROLEUM/DEMAND FACTORS 
oar ap to forecast future world oil demand from 
rt and exer cones for various scenarios, 2:47490 (RL- 
ToZ /A) 
PETROLEUM/DESALINATION 
Application of surfactants for dehydration and desalination of 
crude oil, 2:47471 
PETROLEUM/DEWAXING 


Investigation an ne a TD ae 
fuel distillate from Stra — : 
PETROLEUM/DISTRIBUTI 


Equitable sharing of North Slope crude oil. A Ao requested by 
ese ae in Section 18 of the Alaska Natural Gas 
ee Act, 2:47499 (FEA/G-77-137) 
PETROLEUM/ECONOMIC ELASTICITY 
Fuel and energy price forecasts. Final report. Volume I. Report, 
2:48871 (EPRI-EA-411(Vol.1)) 
Fuel and energy price forecasts. Final . Volume II. 
Schedules, 2:48872 ha 1(Vol.2)) 
Characieiaton of vol of volatile an we in flowing sea 
tion of vo! 
of Number 2 fuel oil, 2:49802 (BNWL-SA.5868) 
PETR LEUM/ENVIRONMENTAL TRANSPORT 
Fate of oil in a water environment, 
and evaluation of the literature 


National 
whem oi on 


response of coal, 


I. Volume I. A review 
), 2:49805 (NP-21844) 





PETROLEUM/EVAPORATION 


PETROLEUM/EVAPORATION 
Modeling of oil evaporation in an aqueous environment. research 
on the effects of crude oil transfer and upstream refineries on 
delaware bay, 2:47509 (PB-264 968) 
PETROLE LORATION 
Geology of the West Sable structure, 2:47380 
—— pny of the age margin of north Europe and 
their oil an ts, 2:47385 
PETROLEUM/FLUID Ww 
Influence of fluid communication within a reservoir on the 
reduction of recovery, 2:47456 
PETROLEUM/GASIFICATION 
a in SNG production from petroleum products, 
PETROLEUM/MARKET 
Historical trends in coal utilization and supply. Open file report, 
2:47353 (PB-261278) 
PETROLEUM. 
=a margins and offshore petroleum exploration, 
PETROLEUM/ORIGIN 
Critical conditions for hydrocarbon generation and 
transformation, 2:47418 
PETROLEUM/PRODUCTION 
Arab countries in the post-oil era, 2:48973 
Northern a and technology assessment systems: a 
study of petroleum development programs in the Mackenzie 
— Sea region and the Arctic Islands (Book), 
PETROLEUM/PURIFICATION 
Investigation of the process of carbamide deparafinization of diesel 
fuel distillate from Stravropol crude, 2:47 
Method of calculation of a hydrocyclone plant for cleaning oil 
well products from sand, 2:47467 
PETROLEUM/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of water in oil emulsions by a microwave 
resonance procedure, 2:49255 
PETROLEUM/REFINING 
Investigation of the process of carbamide de 
fuel distillate from Stravropol crude, 2:47 
Problems in petroleum refining, 2:47464 (CONF-7510164-) 
PETROLEUM/RESEARCH PROGRAMS 
Research on oe, natural gas, and oil shale: the university's 
role, 2:47370 (CONF-7510164-) 
PETROLEUM/RESERVES 
Mineral and nuclear fuels of the Indian subcontinent and Burma. 
A guide to the study of the coal, oil, natural uranium, and 
thorium resources of the area (Book), 2:47658 
PETROLEUM/RESOURCE DEPLETION 
Net energy effects and resource depletion: an all-oil economy, 
2:47487 (COO-2865-6) 
PETROLEUM/STATISTICS 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical papers, 2:48943 
PETROLEUM/TRANSPORT 


Accounting for thermal flux variability when heating underground 
pipeline with hot fluid, 2:47504 
Combined method of recalculation of hydraulic characteristics of 
centrifugal pumps, 2:47506 
Determination of the heating temperature and concentration of the 
diluent in ‘hot’ oil pumping, 2:47500 
Efficacy of application of backfill-type insulation of underground 
pipelines, 2:47501 
Equitable sharing of North Slope crude oil. A study requested by 
Congress in Section 18 of the Alaska Natural Gas 
Transportation Act, 2:47499 (FEA/G-77-137) 
Huebner Vamag’s all-weld ball valves, 2:47508 
Investigation of the initial period of formation of protective films 
when alkylpolyethylenediaminedioleates are present in oil and 
gas field pipelines, 2:47502 
Northern railway option, 2:47507 
ay one nay na na — RAGE 
storage in geological formations in Canada, 2:47623 
PETRO EUM/UNSTEADY FEOW 
—— fluid filtration in a piecewise-homogeneous stratum, 
PETROLEUM/WATER POLLUTION 
Fate of oil in a water environment, phase I. Volume I. A review 
and evaluation of the literature (Petroleum), 2:49805 (NP-21844) 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
bas ont gs producing basins of the shelves of northeastern Asia, 
PETROLEUM DEPOSITS/AERIAL PROSPECTING 
ae reconnaissance of Davis Strait and adjacent areas, 
PETROLEUM DEPOSITS/AGE ESTIMATION 
Mississippi successes based on sketchy data, 2:47420 


finization of diesel 
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PETROLEUM DEPOSITS/EVALUATION . 

Genetic classification of carbonate reservoirs for evaluation of oil 
and reserves, 2:47413 

PETROLEUM DEPOSITS/EXPLORATION : 

Block structure of the Muradkhanly area and characteristics of 
distribution of petroleum and gas —_ in the volcanogenic 
upper Cretaceous deposits, 2:4740 

Cretaceous Petrel Limestone of the Grand Banks, Newfoundland, 
2:47382 

East Greenland continental margin, 2:47384 

Geological exploration work by the Ministry of Geology of the 
USSR for oil and gas in the tenth Five-Year Plan period, 

2:47 

Geological history of the Northwest Passage, 2:47389 

Geology, geophysics, 2:47419 

Geology of the Laurentian Fan and the Scotia Rise, 2:47381_ 

ee m source potential of sediments in the Sverdrup Basin, 
2:47392 

Hydrogeological evidence in favor of the exploration for oil and 

ls in the north of Timan-Pechova Province, 2:47412 

Investigation of the effects of diffracted waves on seismic 
observations by the common depth point method, 2:47401 

Late quaternary deep water sedimentation off Nova Scotia and 
western Grand Banks, 2:47383 

Mesozoic and Cenozoic eemeeaty of the Atlantic continental 
margin, eastern Canada, 2:47379 

Method of ———— the order of priority of structures available 
for explorational drilling, 2:47409 

Mississippi successes on sketchy data, 2:47420 

Northwest margin of the Sverdrup Basin, 2:47391 

Oil and gas potential of Permian and Triassic deposits in eastern 


of Pre-Caucasus, 2:47411 
Paleogeography and sedimentation in the upper Paleozoic, eastern 
Canada, 2:47377 


Paleogeography and sedimentation in the Mesozoic and Cenozoic, 
southeastern Canada, 2:47378 

Problem of petroleum and gas exploration in estuary deposits of 
paleorivers, 2:47406 

Problems of economic evaluation of geological exploration work 
for oil and gas, 2:47373 

Prospects of lithological-type petroleum deposit exploration 
within the limits of the Surgut Arch of West Siberia relying on 
detailed correlation of logs and seismic prospection by the 
common deep point method, 2:47397 

Sedimentary rocks dredged from the southwest Greenland 
continental margin, 2:47387 

Short review of the situation and some problems concerning the 
numerical geophysical data processing, 2:47417 

Structure of the Queen Charlotte Basin, 2:47394 

Study employing optical methods to evaluate organic 
metamorphism and oil-generating potential of sediments in the 
Mackenzie Delta area, District of Mackenzie, 2:47405 

PETROLEUM DEPOSITS/GEOLOGIC STRATA 

Role of clayey covers of low permeability in the formation of 
petroleum-and-gas and gas-condensate deposits of Azerbaijan, 
2:47402 

PETROLEUM DEPOSITS/GEOLOGIC STRUCTURES 

Prospects of —. petroleum and - deposits in Apsheronian 
peony tions of the eastern shelf of the south Caspian Sea, 
2:4 


Role of clayey covers of low permeability in the formation of 
: tetas, and gas-condensate deposits of Azerbaijan, 
4 
PETROLEUM DEPOSITS/GEOLOGY 
Mag een. 2:47419 
PETROLE DEPOSITS/GROUND WATER 
Some features of distribution of potassium and calcium in stratal 
waters and rock solutions of oil fields in the Chechon-Ingush, 
ASSR, 2:47414 
PETROLEUM DEPOSITS/HYDROLOGY 
Hydrogeological evidence in favor of the exploration for oil and 
_. ls in the north of Timan-Pechova Province, 2:47412 
. Prospect of finding a ge yay 
°! ing petroleum eposits in Apsheronian 
—— an tations of the eastern shelf of the south Caspian Sea, 
PETROLEUM DEPOSITS/MAPS 
Heys successes based on sketchy data, 2:47420 
PETROLEUM DEPOSITS/NEUTRON-GAMMA LOGGING 
Earth formation salinity by comparison of inelastic and capture 
(Patent; for location of hydrocarbon-bearing 


geological features and ible oil and rovinces of 
the Arctic Basin, 2:47390 nics — 
Geological outline of the Norwegian continental margin between 
60° and 68° north, 2:47386 
Introduction to geophysical prospecting (Book), 2:47374 
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Prospects of one petroleum and - deposits in Apsheronian 
Sows the eastern shelf of the south Caspian Sea, 

Role of clayey covers of low permeability in the formation of 
la and gas-condensate deposits of Azerbaijan, 


2:47402 
PETROLEUM DEPOSITS/SECURITY 
Protection of offshore energy assets, 2:47497 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Investigation of the effects of diffracted waves on seismic 
observations by the common depth = method, 2:47401 
Prospects of lithological-type petroleum deposit exploration 
within the limits of the Surgut Arch of West Siberia relying on 
detailed correlation of logs and seismic prospection by the 
common dee; int method, 2:47397 
PETROLEUM D TES/CHEMICAL COMPOSITION 
Comparative characterization and hydrotreating response of coal, 
shale, and petroleum liquids, 2:47231 
PETROLEUM INDUSTR 
Energy and the oil industry, 2:47371 
PETROLEUM INDUSTRY/ACCOUNTING 
Economic analyses of acceleration projects, 2:47455 
PETROLEUM INDUSTRY/BUDG 
Investment — for reliable future: description of return 
rogram, 2:47492 
PETROLEUM INDUSTRY/ECONOMIC POLICY 
Investment mt en for reliable future: description of return 
PETROLEU EUM INDUSTRY/ENVIRONMENTAL IMPACTS 
Oil and gas use characterization, impacts, and guidelines, 2:47495 
(PB-265267) 
PETROLEUM INDUSTRY/POLLUTION CONTROL 
Environmental controls: the impact on industry (Book), 2:48892 
PETROLEUM INDUSTRY/TECHNOLOGY ASSESSMENT 
Northern development and technology assessment systems: a 
study of petroleum development programs in the Mackenzie 
— Sea region and the Arctic Islands (Book), 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
KEROSENE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/AVAILABILITY 
ke al oil supply and demand, 1975-1985, 2:47476 (EPRI- 
PETROLEUM PRODUCTS/CHEMICAL ANALYSIS 
Applications of infrared spectroscopy in petroleum analysis and 
oil spill identification, 2:47510 
PETROLEUM PRODUCTS/CHEMICAL COMPOSITION 
Distillation criteria for automatic analyzers of fraction 
composition of petroleum products, 2:47480 
~ apo electrodes, 2:47482 
PETROLEUM PRODUCTS/DISTILLATION 
— criteria for automatic analyzers of fraction 
ition of petroleum products, 2:47480 
PETROI EUM PRODUCTS/ECONOMIC ELASTICITY 
Fuel and energy price forecasts. Final report. Volume I. Report, 
2:48871 (EPRI-EA-411(Vol.1)) 
Fuel and ener y rice forecasts. Final report. Volume II. 
Schedules, 2:48872 (EPRI-EA-411(Vol.2)) 
PETROLEUM PRODUCT: S/ELECTRICAL PROPERTIES 
—— uality electrodes, 2:47482 
PETROLEUM PRODUCTS/STATISTICS 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical papers, 2:48943 
PETROLEUM PRODUCT <*>“ 
Hi uality electrodes, 2:47482 
PETRO EUM PRODUCTS/TRANSPORT 
Efficacy of application of backfill-type insulation of underground 
_ lines, 2:47501 
P ILEUM REFINERIES/COOLING SYSTEMS 
Corrosion in water cooling systems and possible protective 
measures, 2:47472 
PETROLEUM REFINERIES/DISTILLATION EQUIPMENT 
Use of optimization techniques in distillation design, 2:47473 
PETROLEUM REFINERIES/ECONOMICS 
Economic efficiency of a complex utilization of raw materials for 
pyrolysis, 2:47470 
Evaluation of the effectiveness of the fixed production capital of 
troleum Fy a lants, 2:47465 
OLEUM REFINERIES/FOULING 
“"Organophosphorous antifoulants in hydrodesulfurization (Patent), 
:474 
PETROLEUM REFINERIES/POLLUTION CONTRO 
Environmental controls: the impact on industry (Book), 7 48892 
PETROLEUM RESIDUES 
See HEAVY OILS 


PHOSPHORUS COMPOUNDS/MAGNETIZATION 


PH VALUE/BIOLOGICAL EFFECTS 
Preliminary biochemical observations of fishes inhabiting an 
acidified lake in Ontario, Canada, 2:50077 
PH VALUE/SEASONAL VARIATIONS 
Seasonal patterns in acidity of precipitation and their implications 
for forest stream ecosystems, 2:49835 
PHAGES 
See BACTERIOPHAGES 
PHARMACEUTICALS 
See DRUGS 
PHENACETIN 
See ANALGESICS 
PHENANTHRENE/CHEMICAL PROPERTIES 
Structural aspects of sub-bituminous coal deduced from solvations 
studies. II. Hydrophenanthrene solvents (15 refs.), 2:47177 
PHENOLS/REMOVAL 
Biological removal of carbon and nitrogen compounds from coke 
plant wastes, 2:47239 (EPA-R-2-73-167) 
PHENOTYPE/DISTRIBUTION 
Mutation rates and mutational loads in man. Annual pro; 
report of scientific activity, 2:49925 (SU-326P33X5) 
PHILIPPINES/TIWI GEOTHERMAL FIELD 
New condensing system for geothermal steam turbine, 2:48211 
PHOSPHATASES 
See also ATP-ASE 


DNA-ASE 
PHOSPHATASES/BIOLOGICAL LOCALIZATION 
Fine structural localization of testicular phosphatases in man: the 
control testis, 2:49888 
PHOSPHATES/ENVIRONMENTAL EFFECTS 
Impact of point source emissions from phosphate processing on 
the element content of plants and soils, Soda Springs, Idaho, 
2:49762 
PHOSPHATES/NATURAL RADIOACTIVITY 
8th annual national conference on radiation control. Radiation 
benefits and risks: facts, issues, and options, 2:50010 (FDA-77- 


8021) 
PHOSPHATES/PROCESSING 
Impact of point source emissions from phosphate ae 
the ~~ aa content of plants and soils, Soda Springs, I ) 
2:49762 
PHOSPHIDES/FARADAY EFFECT 
Faraday rotator glasses, 2:49234 (COO-4028-5) 
PHOSPHORESCENCE/RESEARCH PROGRAMS 
Mechanisms of energy transfer and phosphorescence-microwave 
multiple resonance techniques. Annual report, September 15, 
1975-November 30, 1976, 3: 49298 (UCLA-34P91-83) 
PHOSPHORIC ACID/MONITORING 
Niosh analytical methods for set M, 2:49724 (PB-265029) 
PHOSPHORIC ACID/RADIOLYSIS 
Radiolytic chain decomposition of lr and 
peroxomonosulfuric acids (x ray), 2493 
PHOSPHORITES/EXPLORA 
Exploration for uranium in auatiidie, A new study on uranium 
in Israel phosphorites, 2:47692 
PHOSPHORUS LOGICAL CONCENTRATION 
Single human hair root analysis by nuclear particle accelerator 
technique, 2:49765 
PHOSPHORUS/ENVIRONMENTAL EFFECTS 
Atmospheric input of pollutants to the upper Great Lakes, 2:49823 
Nitrogen, phosphorus, iculate and colloidal carbon content of 
sedimenting seston of a hard-water lake, 2:49797 
PHOSPHORUS/HADRONIC ATOMS 
Measurement of x rays from antiprotonic atoms and the effects of 
the strong interaction (Level widths and shifts, optical model 
potential, s-wave scattering length), 2:50215 
PHOSPHORUS/QUANTITATIVE CHEMICAL ANALYSIS 
Effect of channelling on impurity analysis by charged particle 
induced x rays (Impurities in GaAs), 2:49251 
PHOSPHORUS 3 GY-LEVEL TRANSITIONS 
Atomic and nuclear interactions of high-energy photons and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974, 
2:50233 (AD-A-034968) 
PHOSPHORUS COMPOUNDS/CURIE POINT 
Electronic and magnetic p ies of mo Fe-P-B alloys 
(75 to 83 at.% Fe), 2:49176 (CALT-822-89) 
Magnetism and local environment model in (Ni/sub 1-c/Co/sub 
C/)o 78Po 14Bo os amorphous alloys, 2:49173 (CALT-822-84) 
PHOSPHORUS COMPOUNDS/ELECTRIC CONDUCTIVITY 
Electronic and magn ——— of amorphous Fe-P-B alloys 
(75 to 83 at. % Fe), Fe), 2: er} ata ) 
PHOSPHORUS mega Aan fre na 
ar’ FoP-B alloys 


Electronic and 
(75 to 83 at.% Fe), 2: 4917 (CALT-822 22-89) 

Magnetism and local environment model in CNi/sub 1-c/Co/sub 

C/)o 78Po 14Bo os amorphous alloys, 2:49173 (CALT-822-84) 





PHOTOCHEMISTRY/RESEARCH PROGRAMS 


= tal and ome ate ee Final 
perimen in ’ 
pa) 1 September 1972-31 August £576, 2:49300 (AD-A- 


34065) 
PHO: en of ero ~~ inks 2:49632 
a ta 
PHOTODISINTHGRATI aaa 
See PHOTON' UCLEAR | REACTIONS 
PHOTOELECTRIC mn nnn pt PULSES ™ 
Analytical predictions o} response comparisons wi 
computer calculations, 2:50276 
= response scaling under high fluence conditions, 


PHOTOELECTRIC EFFECT/SECONDARY EMISSION 
Effects of backscattered electrons on SGEMP 2:50278 


its on space-charge 
ty, 550281 
EMP code for space-charge 


emission, 2:50279 
‘ABILITY 


PHOTOGRAPHIC ous Bleaching processes for ain 
Evaluation of various bleaching 


PHOTOGRAPHIC F i BSAC, 


by Test fe performance of personnel dosimeters, 2:49567 (BNWL- 
OTOG: 


See IMAGES 
PHOTOMETERS 
See also DENSITOMETERS 
PHOTOMETERS/DESIGN 
Automated precision flame-emission photometric apparatus 
(Patent), 2:49252 
PHOTOMULTIPLIERS/DESIGN 
Wound-counting systems for the measurement and isolation of 
plutonium americium, 2:49509 phen 
PHOTOMULTIPLIERS/ELECTRONI C CIR! 
-rate phototube base, 2:49598 
PH MULTIPLIERS/READOUT 
Low cost photomultiplier high-vol readout system (Large 
ure solenoid spectrometer at SLAC), 2:49601 
PH IN COLLISIONS/ELECTROMAGNETIC 
~~~ pulse produced by obliquely incident x rays, 
PHOTON TRANSMISSION SCANNING/IMAGE PROCESSING 
Reconstruction of objects from their projections. The influence of 
measurement errors on the reconstruction, 2:49689 
X-ray reconstruction by finite field transforms, 2:49688 
PHOTON TRANSPORT 
(For diffusion or transmission of. fo fm in material media.) 
oe TRANSPORT/COMPTO 


P rey — profiles, 2:50269 


"eae of large sd-wave admixtures for 1~ resonances in the 
oS system (Photoneutron polarizations), 2:50256 (ANL- 


76-96 
ic probes of nuclei (Recent 


New generation of elect 
experiments reviewed), 2:50258 
PHOTONUCLEAR REACTIONS/BREAKUP REACTIONS 
Atomic and nuclear interactions of hi ry tons and 
electrons with matter. Final report, 1 Jan 1 Pt Dee Dec 1974 
(Cross sections), 2:50233 (AD-A-034968) 
PHOTORESISTORS/DESIGN 
Measurement of solar radiation (Patent; photoresistor), 2:47927 
OTOSYNTHESIS 


PH 
Photosynthesis and solar energy conversion, 2:49859 (BNL-50530) 
PH 'YYNTHESIS/BI ICAL REACTION KINETICS 
Chlorophyll radicals and = events 
sphaeroides, 


R. viridis), 2:4 eet 


meseele Seen cain its of the 
chloroplast membrane, 20873 (BNI (BNL-50580) 


Electron transfer in the sasineuliads reaction center, 2:49871 
(BNL-50530) 
PH tame feet tc me gem gr 
aa proteins, ion centers, and photosynthetic 
a = 49858 (GNL-50530 ee 
istribution in t ‘osynthetic apparatus o ts, 
2 eben (BNL-50530) , , 
Phycobilisomes in relation to the thylakoid membranes, 2:49875 
INL-50530) 
"Ect dead — ee ene 
ner ribution in t 0s apparatus of plants, 
2:4 874 (BNL-50530) . ™ " 


Or, of c’ hyll in the plant photosynthetic unit, 
Fagees (BNL 30530) ene 
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PHOTOSYNTHESIS/ENERGY SPECTRA 
Energy distribution in the photosynthetic apparatus of plants, 
2:49874 (BNL-50530) 
PHOTOS 
Li collection and harvesting processes in bacterial 
thesis investigated on a picosecond time scale, 2:49967 
PHOTOVOL ILTAIC CO) iON EARCH PROGRAMS 
National photovoltaic program of the United States, 2:47957 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL URRAYS. 
— a POWER PLANTS/ENVIRONMENTAL 


Solar a assessment: environmental factors. Photovoltaics, 
(ERDA-77-47/3) 


PHOTOVOLTAIC POWER PLANTS/RESEARCH PROGRAMS 
Mission analysis of photovoltaic solar energy systems. Quarterly 
spent, | June 1976-30 September 1976 (Central 


receiver pa , 2:47968 ppt tl 01-76/3) 


PHOTOVOLTAIC POWER 
California Ren! ate methods asessment project. Final 
PH VOLTAIC POWER PLANTS/TECHNOLOGY 
ASSESSMENT 


Status of —_ solar power devel ent, 2:47969 
PHTHALIC CID ESTERS/BI Y 


Didethyihexy! | phthalate: is dynamics and biological effects 
in rainbow trout and fathead minnows, 2:49832 
PHTHALIC ACID ESTERS/BIOLOGICAL EFFECTS 
—— xyl phthalate: residue dynamics and biological effects 
w trout and fathead minnows, 2:49832 
PHTHALIC ACID ESTERS/RESIDUES 
Di-2-ethylhexyl phthalate: residue dynamics and biological effects 
in rainbow trout and fathead minnows, 2:49832 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Transfer RNA species in human lym vmphoed stimulated by 
- a and in leukemic cells (°H, '*C, **P tracer techniques), 


a of chlorine and chloramine on uptake of inorganic 


By, lankton, 2:50054 
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0439) 
PICKERING-1 REACTOR/SECURITY 
Poo? safeguards: a preliminary analysis, 2:48473 (SAND-75- 
PICKERING-2 REACTOR/CONTAINMENT BUILDINGS 


a. of CANDU containments, 2:48778 
PIC. iG-2 CTOR/SAFEGUARDS 


Pickering safeguards: a preliminary analysis, 2:48473 (SAND-75- 
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PICKERING-7 REACTOR/SECURITY 
nee safeguards: a preliminary analysis, 2:48473 (SAND-75- 
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naae safeguards: a preliminary analysis, 2:48473 (SAND-75- 
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PICKET FENCE 
See CUSPED GEOMETRIES 

PIEZOELECTRICITY 

wcaagonal symmetry, 249236 (AND 169060) 

‘onal symmetry, 

PIG TON'SO SOURCES , 
See PENNING ION SOURCES 
MENTS 


PIG 
See also CAROTENOIDS 
CHLOROPHYLL 
HEMOGLOBIN 
PIGMENTS/CHEMICAL REACTIONS 
Primary char; ~ tion in bacterial photosynthesis: oxidized 
""chlrophyils an reduced pheophytin (Chromatium vinosum), 


PIGS 
See SWINE 
ILES 


See FOUNDATIONS 
PILGRIM-1 REACTOR/PRESSURE VESSELS 
Analysis of ultrasonic inspection data for Pilgrim 1 Reactor 
Nozzle N-2B, 2:48383 (ORNL/TM-5912) 
PINES/PLANT BREEDING 
Effect of air pollution on (Pinus strobus I.) and genetic resistance: 
a literature review. Final report, 2:50048 (PB-265452) 
PINES/PLANT GROWTH 
Contents of oxygen in soil water and carbon dioxide in soil air in 
forest bogs of the central Ukrainian Polesie [forest area], 2:50047 
(ORNL-tr-4095) 
IS (FUEL) 


See FUEL PINS 
PION BEAMS/BIOLOGICAL RADIATION EFFECTS 
Comparison of the light flash phenomena observed in space and in 
laboratory ex ents, 2: “50007 (BNL-22841) 
PIPE FITTINGS/JOINING 
Method = tus for making subsea pipe connections 
(Patent), 2:49408 
PIPE JOINTS/ACOUSTIC EMISSION TESTING 
Inspection of nuclear power component welds by in-process 
acoustic-emission monitoring, 2:48616 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 


See also ALASKA OIL PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 
PIPELINES/COMPARATIVE EVALUATIONS 
Northern railway option, 2:47507 
Bir Pay enone IBLE FLOW 
ic resistance to ad motion of a piston in a pipe, 2:47505 
PIPEL! /CONSTRUCTIO 
Design and construction of a large diameter gas 
PP say a 2:49341 
pong ad Aloe by the Holland-Italy pipeline, 2:47596 
PIPEL / SYSTEMS 
Modeling the algorithm of identification of the coefficient of 
hydraulic resistance during the operation of gas pipelines, 


2:47584 
PIPELINES/CORROSION 
Corrosion and other problems in the production and processing of 
wet sour natural 2:47543 
PIPELINES/CO ION PROTECTION 
Analysis of the state of corrosion of underground district heating 
networks, 2:49073 
Investigation of the initial period of formation of protective films 
— ps = ag cman are present in oil and 


—, 2:47502 
Pipelines Bes line design, 2:47597 
in pipeline design, 2: 
PIPELIN ECO ie 
Northern railwa By ae 2:47507 
PIPELINES, 
Ly miles of Fri; cer, 2:47615 
PIPELI ES/FAILURES 
Studies to determine the boundaries of males and protective 
zones of gas plant and gas pipelines, 2:4757 
PIPELINES/GAS FLOW 
Gas d resistance to the motion of a piston in a pipe, 2:47505 
Modeling the algorithm of identification of the of 
— resistance during the operation of gas candies 


PIPELINES/HEAT TRANSFER 
Cooling down of underground pipelines downstream of 
com stations, 2:47592 
oo sor . ite 
ccounting for thermal flux variability when heating underground 
pipeline with hot fluid, 2:47504 
Determination pe gS a aa 


diluent in ‘hot’ oil pum 
PIPELINES/HYDRA 
Combined method of recalculation of hydraulic characteristics of 
centrifugal pumps, 2:47506 
Modeling the algorithm of identification of the coefficient of 
— resistance during the operation of gas pipelines, 
PIPELINES/ICE 
~ — of hydroelectric station pipelines, 2:47890 (AD-A- 


PIPELINES/INSTALLATION 
Method and — for making subsea pipe connections 


(Patent), 2: 
PIPELINES/ON-LINE CONTROL SYSTEMS 
Compressor station mini-computer system for control, monitoring, 
and tel , 2:47598 
PIPELINES/P’ IRMANCE TESTING 
ay ete ta experience at the Raft River Geothermal 


:48 E-1114) 
PIPELI /P’ 
om with a piping distribution networks in 
estern Europe and future or this material, 2:47603 
Review of = rs usage for ante gas distribution in North 
America, 2: 
PIPELINES/ PRESSURE DROP 
gs interactions and their influence on the pressure losses 
internal flow systems, 2:49342 
PIPELINES/SERVICE LIFE 
Distribution networks: optimum economic policies for repair or 
replacement and optimum economic life, 2:47605 
PIPELINES/SP: CATIONS 
Pipeline materials: their performance and tion, 2:47599 
PIPELINES/THERMAL CONDU 
Accounting for thermal flux variability when heating underground 
ipeline with hot fluid, 2:47504 
PIPELINES/THERMAL INSULATION 
Efficacy of application of backfill-type insulation of underground 
ipelines, 2:47501 
PIP! pe imag ee FLOW 
ynamic resistance to the motion of a piston in a pipe, 2:47505 


PIPELINES/VALVES 
ee all-weld ball valves, 2:47508 


ayant Vv 
PIPES/D 
Cavitation jon desealing te hniques for geothermal applications, 
2:48243 (COO-2: 
PIPES/INSTALLATION. 
Riser for an offshore — (Patent), 2:49376 
PIPES/LIQUID FLO’ 
Fluctuating mechanical forces on a pipe-bend in a PWR system, 
2:48415 
PIPES/LOAD ps tee 
Loads acting on a string of pumping-and-compressor pipes during 
their forced lowering into a i well, 2:47538 
PIPES/MATERIALS 
Pressure vessel and pi fom (Coal conversion plants), 
2:47091 (CONF-7 
PIPES/MECHANICAL PROPERTIES 
Constructional assessment and strength test of pipings in nuclear 
wer stations. Pt. 1, 2:48617 
PIPES/RUPTURES 
Crack propagation testing for LMFBR piping. Phase II. Final 
report, 2:48753 (WARD-HT-3045-25) 
PIPES/STRESS ANALYSIS 
Loads acting on a string of pumping-and-compressor pipes during 
their forced — a gushing well, 2:47538 
PIPES/WELDED J 
Influence function method for fracture mechanics and residual 
fatigue life analysis of cracked com its under complex stress 
fields. bp nt pk 2, 2:49327 327 (EPRI RI-217-1) 
PITCHES/CARBO) 
Carbonization of pitch: scam of components in 
carbonization (14 refs.), 2:47218 
PITCHES/CHEMICAL PROPERTIES 
pgp aace ee of hy re —— of components in 
4 refs.), 2:47218 
PITCHES/CHROMA. RAPHY 
New variations of chromatographic techniques for 
heavy ends of —_—— petroleum and coal, 2: as 
PITCHES/HEA 
Formation of the ~ of pitch coke on calcination by the 
high-speed, high-temperature heating method (26 refs.). 2:47204 
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PITCHES/MICROSTRUCTURE 
Formation of the structure pan cae on hod 2 rel marks 7... 
“speed, temperature 4 method b 
PITCHES STRUCTURAL CHEMICAL ANALYSIS 
Formation of the structure of pitch coke on calcination by the 


—— _——s method (26 refs.), 2:47204 
PITC SOTTERMAL AN 
Formation of the structure sole itch coke on calcination by the 


high-s x -temperature heating method (26 refs.), 2:47204 
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Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 _ 5793) 


See slo PHYTOPLANKTON 
PLANKTON/CHEMICAL ANALYSIS 
— phosphorus, ulate and colloidal carbon content of 
seston of a hard-water lake, 2:49797 
PLANKTON LOGY 
Seston dynamics and tripton sedimentation in the Pelagic zone of a 
shallow eutrophic lake, 2:49799 
PLANKTON/PLANT GROWTH 
= transport in a Lake Tahoe tributary and its potential influence 
ae lankton —. zs 50051 
PLA} ON. 
Seston dynamics and trip’ a — a in the Pelagic zone of a 
shallow om hic lake, 2:49799 
PLANT BREEDING/AGRICULTURE 
Ro eiabilt ed mutation ~ ¥ H0924 (RE (RLO-2 221- 529) 
v ity t 4 2: - 
PLANT CELLS/CELL PROLIFERATIO 
DNA fiber ot teen of marae of pea root cells 
terminating S, 2:49912 
PLANT CELLS/CYTOLOGY 
DNA fiber replication of chromosomes of pea root cells 
terminating S, 2:49912 
PLANT CELLS/ELECTRON MICROSCOPY 
Cell organelles at uncoated cryofractured surfaces as viewed with 
the scanning electron microscope, 2:49918 
PLANT GRO REGULATORS/NITROGEN 
Long-term strategies for supplying nitrogen to crops, 2:49987 
(LA-6700-MS) 
PLANT STEMS/BIOCHEMISTRY 
Physiological and biochemical aspects of cadmium toxicity in 
soybean. Part II. Toxicity, bioaccumulation and subcellular 
fractionation of cadmium in soybean plants grown at subchronic 
to acute cadmium levels, 2:50053 
PLANTS 
See also ALGAE 
ALLIUM CEPA 
AQUATIC ORGANISMS 
|BIDOPSIS 
BIOMASS 
MOSSES 
NICOTIANA 
PLANTS/BIOCHEMISTRY 
Chlorophyll-proteins, reaction centers, and photosynthetic 
mem es, 2:49858 (BNL-50530) 
PLANTS/CHEMICAL ANALYSIS 
Fluoride distribution in a natural ecosystem and related effects on 
4 wild > soe — 
in in its and surface waters in malaysian ecosystems, 2:49819 
PLANTS/INJURIES 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

PLANTS/MUTAGENESIS 
Role of induced mutation in supplementing on ry 
-— (Plant breeding), 2:49924 (REO-2221 -29) 
NTS/NUTRIENTS 

Long-term strategies for supplying nitrogen to c 2:49987 

(LA-6700-MS) — ' _— 
PLANTS/PHOTOSYNTHESIS 


"membranes, 4988 reaction centers, and photosynthetic 
2:49858 (BNL-50530) 


distribution in the photosynthetic apparatus of plants, 
enatle (BNL-50530) 
PLANTS/POLLUTION 
Cadmium and its influence of plants, animals and man with regard 
to geological and industrial conditions, 2:49760 


Im of point source emissions from phosphate on 
the element content of plants and coils Soda Scrings Idabe, 
Tin in ts and surface waters in malaysian ecosystems, 2:49819 
PLA IONUCLIDE KINETICS 
Comparative distribution of plutonium in contaminated 
eres Se a ennessee and Los Alamos, New 
Mexico, 2:49788 (CONF-770429-2) 
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PLANTS/ROOT ABSORPTION 
Release of cadmium, chromium, copper, nickel and zinc by 
pny eco sludge and the subsequent uptake by members of a turtle 
nop bane ny ho 2: 49803 (CEER-2) 


+ sae separation of plant phenolics using 
ore a gel (Cranberries and sweet 
49262 


lants and the recycling of heavy metals in an English lake, 
2:49825 
LANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 


See POWER PLANTS 


See also BEAM-PLASMA SYSTEMS 

COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 

PLASMA/AMBIPOLAR DIFFUSION 

Effect of ion acoustic waves on diffusion in a magnetized plasma, 


2:50405 
PLASMA/BOLTZMANN-VLASOV EQUATION 
a solution of the Vlasov equation by transfer methods, 
PLASMA/ELECTRIC FIELDS 
Generation of density cavities and localized electric fields in a 
nonuniform plasma. Technical re em 2: an (AD-A-037524) 
PLAS OMAGNETIC 
Electromagnetic radiation arising from suaiae > 
between longitudinal excitations in plasmas, 2:5039 
a scattering from strongly-turbulent plasma, 
Theoretical investigation ~y oy fast wave modes at twice the 


ion cyclotron me a aa 
PLASMA/ION-ATO) LLISIONS 
Processes of electron capture by multiply charged ions in 
collisions with atoms and molecules of 2:50341 
PLASMA/ION-MOLECULE COLLISIONS 
Processes of electron capture by multiply charged ions in 
collisions with atoms and molecules of gases, 2:50341 
PLASMA/LASER RADIATION 
Interaction of nonthermally excited plasma particles with laser 
photons, 2:50399 
Reactions between radiation and matter through multiphoton 
processes in a closed cavity at equilibrium, 2:50398 
MA/MEETINGS 


PLAS: 
1976, 2:50333 


Physics of ionized 
Biya tne oe oa ait 
a in thermal plasmas, 2: 
in turbulent plasmas, 2:50351 
PLASMA om f os lasma, 2:50363 
mec! ofa centre p! : 
MA/THERMAL CONDUCTIVITY 


PLAS 
— ey in a Tokamak with a resonant helical field, 
PLASMA/TURBULENCE 
Chemical-ph model of plasma formation in the Texas 
Turbulent Torus, 2:50353 
BEAM INJECTION 
Se ee rnin Ras TES magnate iat, 
PLASMA BETATRONS/TURBULENT HEATING 
bya ryt ex) its in a plasma betatron, 2:50318 
/COMP’ CALCULATIONS 
" Compatation of eal MHD equi, 2:50354 
DENSITY/INTEGRAL EQUATIONS 
Ba ee pee ee ha equation of the first 


ponent of as ity profile, 2:50357 
PLASMA. NSITY/LANGMUIR 
Free-jet electrical conductivity profiles ~~ a seeded MHD 
combustion 


1 with potassium hydroxide 
seed), 2 2045 (CO -761015-) 


PLASMA DENSITY, GNETIC PROBES 
Free-jet electrical Se of a seeded MHD 
combustion 


(Ethanol fuel with potassium hydroxide 
seed), 2:49045 (CONF-761015-) 
DIAGNOSTICS 


in the MHD channel of the K-1 facility, 
2:49046 CONF-761015-) 
PLASMA D ee BEAMS 


Clean turbulent poy Nae 2:50302 (UCRL-13723) 
PLASMA DIAGN ay 
Bolometer for plasma diagnostics, 2:50322 
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PLASMA . A Sea SPECTRA 
Wig oe ostics, 2:50324 
PLASMA DIA NOSTIC /HOLOGRAPHY 
Four exposure holography system, 2:50321 (SAND-77-0209) 
PLASMA DIAGNOSTICS/INTERFEROMETRY 
Development of spectroscopic and laser studies of te working 
fluid parameters a cycle MHD generators with various 
alkaline seeds, 2:49047 (C NF-761015.) 
Importance of light refraction in plasma spectroscopy, 2:50326 
PLASMA DIAGNOSTICS/LASER RADIATION 
Clean turbulent heating. Final report, 2:50302 (UCRL-13723) 
Determination of the electron density in a theta pinch by 
collective scattering of carbon dioxide laser radiation, 2:50330 
Resonant scattering as a plasma diagnostic, 2:50325 
= le electron density measurement by laser light refraction 
effect, 2:50328 
Submillimeter laser phase indicator for plasma diagnostics, 2:50323 
PLASMA DIAGNOSTICS/MAGNETIC PROB 
Thomson scattering and diamagnetic loop studies of a relativistic 
electron beam-heated plasma, 2:50327 
PLASMA DIAGNOSTICS/MEASURING INSTRUMENTS 
Submillimeter laser phase indicator for plasma diagnostics, 2:50323 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Clean turbulent heating. Final report, 2:50302 (UCRL-13723) 
PLASMA DIAGNOSTICS/RAYLEIGH SCATTERING 
Aggie of resonance and near resonance Rayleigh scattering 
plasma diagnostics, 2:50329 
PLASMA DIAGNOSTICS/SCHLIEREN METHOD 
Schlieren measurements of a high densit inch, 2:50320 
PLASMA DIAGNOSTICS/SP OSCOPY 
Development of spectroscopic and laser studies of the working 
fluid parameters oo cycle MHD —_—= with various 
prove compen seeds, 2:49047 (CONF-761015-) 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Current density measurement in Tokamak-type devices by 
longitudinal Thompson scattering. A proposal, 2:50331 
Thomson scattering and diamagnetic loop studies of a relativistic 
electron beam-heated plasma, 2:50327 
PLASMA DRIFT 
a coefficient scaling in the Wisconsin Leviated Octupole, 
PLASMA EXPANSION 
Equilibrium and stability of a three-dimensional toroidal MHD 
configuration near its magnetic axis, 2:50359 
PLASMA FOCUS DEVICES/ELECTRIC CURRENTS 
Structure of the current sheet and beams of fast particles in the 
Focus experiment, 2:50344 (UCRL-Trans-11232) 
PLASMA FOCUS DEVICES/MICROWAVE RADIATION 
Microwave emission from the plasma —, 2:50337 
PLASMA FOCUS DEVICES/NEUTRON EMISSION 
Influence of argon additions on the neutron production of the 
plasma focus, 2:5033 
PLASMA FOCUS DEVICES/SOFT X RADIATION 
Anisotropic keV radiation from the plasma focus, 2:50336 
PLASMA FOCUS DEVICES/X-RAY SPECTRA 
Measurement of x-radiation spectra of a plasma focus with time 
resolution, 2:50335 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
SHOCK HEATING 
TURBULENT HEATING 
Plasma heating by magneto-electrostatic trapping of high-energy 
ions, 2:50316 
PLASMA HEATING/ALFVEN WAVES 
Helical launching structure for Alfven wave heating in the Proto- 
Cleo stellarator, 2:50319 
PLASMA HEATING/ELECTRON BEAMS 
Target heating by an intense relativistic electron beam, 2:50305 
LASMA INSTABILITY 


See also DECAY INSTABILITY 
PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
Sideband instability: a case-study, 2:50375 
PLASMA INSTABILITY/BANANA REGIME 
or model of the banana plateau regime in Tokamaks, 
PLASMA INSTABILITY/GUIDING-CENTER 
APPROXIMATION 
Density gradient instabilities in a neutron inhomogeneous guiding- 
centre plasma, 2:50391 
PLASMA INSTABILITY/MICROWAVE RADIATION 
Filamentation instability of intense microwaves in high density 
lasmas, 2:50380 
P MACROINSTABILITIES 
See also KINK INSTABILITY 


PLATES 


TRAPPED-PAR ve pin mip nd 
Internal disruptions in 50372 (ORNL/TM-5840) 
Magnetohydrodynamic stability a a sharp boundary toroidal 
plasma, 2:50385 
MHD stability of Tokamak equilibria containing an iron: 
transformator against axial symmetric displacements, 2: 350386 
Nonlinear magnetohydrodynamic instability and disruptive 
instability, 2:50381 
Resistive instabilities in tokamaks, 2:50376 
PLASMA MACROINSTABILITIES/COMPUTER CO! 
Preliminary —_ of the 3-D nonlinear ideal MHD egy 2:50371 
(ORNL/TM-4784) 
PLASMA MACROINSTABILITIES/THREE-DIMENSIONAL 
CALCULATIONS 


Preliminary results of the 3-D nonlinear ideal MHD code, 2:50371 
(ORNL/TM-4784) 
PLASMA MICROINSTABILITIES/BOLTZMANN-VLASOV 
EQUATION 
Microinstability theory of the two-energy component fusion 
plasma system, 2:50378 
PLASMA PRODUCTION/MATHEMATICAL MODELS 
Chemical-physical model of plasma formation in the Texas 
Turbulent Torus, 2:50353 
PLASMA SIMULATION/KINETIC EQUATIONS 
Magnetized plasma kinetic theory. I. Derivation of the kinetic 
equation for a uniform magnetized plasma, 2:50364 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/BERNSTEIN MODE 
Sufficient condition for instability of BGK type waves in both 
unmagnetized and magnetized plasmas, 2:50413 
PLASMA WAVES/CHARGED-PARTICLE TRANSPORT 
THEORY 
Dispersion relation mediated wave and particle acceleration into 
increasing plasma gradients, 2:50418 
PLASMA WAVES/COUPLING 
Electromagnetic radiation arising from nonlinear coupling 
between longitudinal excitations in plasmas, 2:5039: 
PLASMA WAVES/ELECTRON DRIFT 
Dray effects while resonant interaction between a and a 
Langmuir wave in an ae plasma, 
PLASMA WAVES/HARMONI 
sa harmonics generation in a strongly-turbulent cold plasma, 
:50409 


PLASMA WAVES/HYBRID RESONANCE 
Effect of density fluctuations of lower hybrid resonance cone 
propagation, 2:50393 (PPPL-1314) 
ae distortion of propagation cones of lower-hybrid wave, 
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PLASMA WAVES/LANDAU DAMPING 
Attenuation of a surface wave in an unmagnetized rf plasma 
column, 2:50415 
PLASMA WAVES/PARAMETRIC INSTABILITIES 
Parametric coupling of two uir waves in an inh us 
plasma. II. Stabilizing effects due to the en force 
created by an intense —~ 4 field, 2:5040. 
PLASMASPHERE/ELECTR IN DENSITY 
Simulation and measurement of the p! heric electron 
content. Final nS 1 October 1974-30 September 1976, 
2:50170 phe ee 
PLASTIC IN DETECTORS 
Scintillation counter ion comrioanea for determining dose rates in mixed 
beta- and -ray fields, 2:49556 
PLASTIC SCINTILLATION DETECTORS/DESIGN 
Fast-neutron detector for use as a criticality monitor, 2:49562 
PLASTIC ar 07g DETECTORS/PERFORMANCE 


Response of anthracene to low energy electrons, 2:49540 
PLASTIC SCINTILLATION DETECTORS/TIMING 
PROPERTIES 
Sub-nanosecond plastic scintillators, 2:49531 
Sub-nanosecond plastic scintillator time response studies using 
laser produced x-ray pulsed excitation, 2:49541 
LASTICS 


See also CONCRETE-PLASTIC COMPOSITES 
PLASTICS/BIBLIOGRAPHIES 
Reinforced plastics. Part 2. Boron, carbon, and other reinfo’ 
materials. Volume 1. 1964-1975 (a Ly Bel with abstrac 
Report for 1964-1975, 2:49219 (NTIS 
PLASTICS/WEATHERING 
Accelerated/abbreviated test methods, study 4 of an a 
(encapsulation) of the low-cost silicon solar arra 
Fourth quarterly progress report, January-Marc 1977, 2:47945 
ua PL/954458-77/4) 
(Thicker than SHEETS or FOILS.) 
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PLATES/THERMAL STRESSES 
_— II stress intensity factors in edge cracked plates subj to 
transient thermal stresses, 2:49164 (SA 76- 


ruaiee wave PROPAGATION 
Testing the HONDO, TOODY, and THREEDY wavecodes on a 
elastic wave propagation problem, 2:50293 (SAND- 


PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/ 


ieoeuniien: f (On 8 metals), 2:47883 
ition of ammonia group 8 m : 
CHEMICAL BONDS 


BL-6028) 
RING 
ores methods for set M, 2:49724 (PB-265029) 
PLA 'HYSICAL RADIATION EFFECTS 
Stage II recovery behavior of a series of ion-irradiated platinum 
(gold) alloys as studied by field-ion microscopy (0. 10" 0.62, and 
4.0 at. 5 A ee eae 3158-43) 
PLA BASE / PHYSICAL RADIATION EFFECTS 
Stage II recovery behavior of a series of ion-irradiated platinum 
(gold) alloys as studied by field-ion microscopy (0.10, 3) .62, and 


saenninten Au and pure Pt), 2:49204 ( 3158-43 
/COMPUTER CODES 
erm a guide for UCMD 41: Gerber assistance 
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“aden review ran wind tunnel modeling of atmospheric heat 


suasen aeeeen 49747 (BNWL-2221 
SPECTR PY 
"ecbedeeauane a lutonium and americium for high resolution 


PLUTONIUM/BODY BURDEN 


Wound-counting systems for the measurement and isolation of 
lutonium americium, 2:49509 (RFP-2570) 

PL INIUM/CALORIMETRY 

Calorimetric assay of plutonium, 2:49247 (NUREG-0228) 
PLUTONIUM/CHEMICAL ANALYSIS 

chemistry methods for mixed oxide fuel, 2:47738 
T-F-11-1T(5-77)) 

PLUTONIUM/CLADDING 

= ne of aluminum for encapsulation of nuclear fuel, 
PLUTONIUM/DIFFUSION 

Observed discrepancies of computer simulated tion of Pu 

and Am (In tuff rocks), 2:49782 (CONF. 760614 -1) 

PLUTONIUM/ELECTRODEPOSITION 

Electrodeposition of = and americium for high resolution 


FLUTE 2:49320 
ONMENTAL TRANSPORT 


“Geena pee of —- in contaminated 
ecosystems at Oak x ‘ennessee and Los Alamos, New 
ean 2:49788 (CONF-770429-2) 

Environmental pe at the Lawrence Liverm 


Laboratory 1976 ann rt, 2:49728 (UCRL- 5027-76) 
PLUTONIUM/HAZARDS _ 


Plutonium: facts and inferences. Overview, summary rt, 
2:47655 (EPRI-EA-43-SY) 7 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
Automated nondestructive assay system, 2:47821 
Verification of prior measurements by nondestructive assay, 
2:47811 (NUREO-0230) 
PLUTONIUM/SAMPLE PREPARATION 
Quantitative sample preparation of some heavy elements (For half- 
life measurements), 2:49314 (CONF- "770321-9) 
PLUTONIUM 238/RADIATION MONITORING 
Animal od Vici O Radic 1973 annual rt: Nevada Test 
Site and vicini apg & tissues of wild animals and 
cattle), 2: 49789 (EMSL-LV 39-3) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
Savannah River Laboratory monthly report: ***Pu fuel form 
rocesses, 2:47833 (DPst- 77-128-4) 
PL’ NIUM 238/RADIONUCLIDE ADMINISTRATION 
Five-year summary of an ———— herd 
maintained on the Nevada Test Site 1971-1975 (Tracer studies 
of **Pu and /sup 129m/T1 in cattle), 2:49986 (EMSL-LV-0539- 


9) 
PLUTONIUM 238/TISSUE ee 
Five-year summary rt of an ex ry Ao 
maintained on the Nevada Test Site 1971-1975 (Tracer studies 
of ***Pu and /sup 129m/T1 in cattle), 2:49986 (EMSLLLV-0539- 


9) 
PLUTONIUM epee 0 rn TRANSPORT 
Linear compartment model o — d in a deciduous 
forest rem aang 2:49787 (CONE 
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PLUTONIUM 239/EXCRETION 
Plutonium decorporation by mixed ligand chelates. Final 
og 2, 1976-April 15, 1977 (7*°Pu and **Th), 2:50021 ¢ 
2969-1 


) 

PLUTONIUM Keating 

Preli of 75° 24py, Sr, and '°7Cs in waste pond 

No. 2 (3 13), 247790 ORNL/TM-5802) 

LUTO IPE PRODUCTION 

teat > of fissile material, 2:47739 (UCRL-79187) 
PLUTONIUM 239/RADIATION MONITORING 

Animal Investigation Program ha annual rt: Nevada Test 


Site and vicinity in tissues of wild animals and 
cattle), 2:49789 (EMSL LV .0! 


Comparison of in situ gamma soil analysis and soil sampli 
for 241 Am and **°Pu soil concentrations at the 
Test Site, 2:49784 
big hea ang pees ABSORPTION 
Health Laboratory environmental quarterly, March 1, 
oT dens te 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 TRANSPORT 
PLUTONIUM 240/ENVIRONMENTAL 
Linear compartment model of plutonium d: 
forest ecosystem, 2:49787 (CONF-770429-1) 
abla 3“ 


Ny een 

Preli of 79° 40Py, Sr, and '°7Cs in waste pond 
No. 2 (3 13), 5147790 ORNL/TM-5802) 
LUTO 240/R ABSORPTION 


Health and se re An alk environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter 
fallout radionuclides i in Food chains), 2:49708 SL-321) 
PLUTONIUM 241/RADIATION MONITORIN , 
Measurement of environmental **‘ Am and the Pu/**' Am ratio by 
hoton metry, 2:49785 
PL’ 244/ALPHA DECAY 
Haloes from plutonium minerals and oy alphas, 2:47663 
Bh ne IOXIDE/FABRICATION 
Improvements in or relating to ceramic nuclear fuel pellets 
mo. 2:47737 
rovements in or relating to ceramic nuclear fuel pellets 
tent), 2:47742 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Post-irradiation examination results of WSA-1 and WSA-2 fuel 
= (interim discharge) (LMFBR), 2:48501 (WARD-OX-3045- 


) 
PLUTONIUM ISOTOPES/HEALTH HAZARDS 
Environmental radiation and the lung (Pu, Ra, Rn), 2:50019 
PLUTONIUM OXIDES/LEAKS 
Supporting information for the estimation of plutonium oxide leak 
rates through very small 2: 47808 (BNWL-2198) 
PLUTONIUM OXIDES UCTION 
Kinetic study of the reduction of neptunium(VI) and 
av I) by iodide ion in aqueous perchlorate media, 
:4 
PLUTONIUM RECYCLE/RESEARCH PROGRAMS 
Dresden 1 Plutonium Recycle Pro; _— report, January 1, 1976- 
June 30, 1976, 248380 G A-A-14302) 
PNEUMOCOCCUS/G cs 
Membrane location of a deoxyribonuclease implicated in the 
formation of Diplococcus pneumoniae, 2:49930 


PNEUMOCONIOSES 


“y epidemiological investigations of pneumoconiosis, 


in a deciduous 


tal small diameter borehole in Lublin Coal 


ae : ee et eg 
Construction and testing of a superconducting Helmholtz magnet 
cam target (Thesis), 2:49489 (LA-tr-77-23) 


Ore nonradioactive pollution eats see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
WATER POLLUTION 
"Macro and micreclements and a mag ieee 
micro-elements epidemio! oO 
ascular disease, 2:49817 ” 
POLLUTION/CHEMICAL ANALYSIS 
a tal sample banking-research and methodology, 
POLLUTION/ENVIRONMENTAL EFFECTS 
Information needs for decision making on trace substances in the 
environment, 2:48894 
Trace substances in environmental health. X, 2:49734 
POLLUTION/HEALTH HAZARDS 
Prediction of health effects of ee aerosols, 2:49735 
Trace substances in environmental health. X, 2:49734 
POLLUTION/INFORMATION 
Information needs for decision making on trace substances in the 
environment, 2:48894 
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POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/COST BENEFIT ANALYSIS 
me of environmental regulations on minin ng 2:47369 
ILLUTION CONTROL/RECOMMENDATIONS 
vinpect of environmental regulations on mining, 2:47369 
UTION CONTROL EQUIPMENT 
See also ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Reduction of ——- cores hydrocarbon combustion 
roducts (Patent), 
POLLUTION REG ATIONS/ECONOMIC IMPACT 
Environmental controls: the impact on industry (Book), 2:48892 
POLONIUM 209/ALPHA DECAY 
Alpha decay theoretical de Al for 125-neutron nuclei (shell 
model, J, 7), 2:50254 
POLYATOMIC MOLECULES/MOLECULAR MODELS 
——— th the molecular vibration-rotation Hamiltonian from 
uation for the molecular model, 2:50200 
POLYCYCLI AR MATIC HYDROCARBONS/BIOASSAY 
Bacteriophage system for screening and study of biolo; 
pct ae — aromatic hydrocarbons and — 


49966 
POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
Analysis of peaty deleterious constituents of coal and oil 
shale, 2:47232 
Characterization of mixtures of polycyclic aromatic hydrocarbons 
by ome chromatography and matrix isolation spectroscopy, 


2:4 
ep AROMATIC HYDROCARBONS/ 
FLUORESCENCE SPECTROSCOPY 
Sub-part-per-trillion detection of polycyclic aromatic 
hyd: ns by laser induced molecular fluorescence, 2:49256 
poLvcveLic AROMATIC HYDROCARBONS/HEALTH 


Polycyclic aromatic hydrocarbons and the Oak Ridge National 
Laboratory's experimental coal program: 
hazards, 24 47356 (CONF-770210-5) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

QUANTITATIVE 


minimizing the 


CHEMICAL ANALYSIS 
—— of dosimetry requirements and techniques for 


ae ; polye clic aromatic hydrocarbons, 2:47361 
POLYCYCLIC AROMATIC HYDROCARBONS/SEPARATION 
Approaches to chemical class analyses of fossil derived materials, 


LYETHERS 
See POLYETHYLENE GLYCOLS 
ILYETHYLENE GLYCOLS/SORPTIVE PROPERTIES 
Liquid chromatographic separation of plant phenolics using 
lyethylene = dimethacrylate gel, 2:49262 
YMERASES ABOLISM 


ir of damaged DNA in vivo. Annual progress report, May 9, 
975-May 10, 1976 (Ultraviolet radiation, Escherichia coli), 
2:50000 (SU-326P7-29) 
LYMERS 


See also ELASTOMERS 
PLASTICS 
POLYMERS/PERMEABILITY 
Noble ility of polymer films and coatings, 2:49282 
POLYP ES/BI Y 
RNAs of Brome Mosaic Virus and their translation in cell-free 
extracts derived from wheat embryo, 2:4992 
POLYPEPTIDES/MOLECULAR STRUCTURE 
8-disordered chain transition in oligo(Tyr-Ala-Glu), 2:49878 
Structure of a bacteriochlorophyll a-protein from 
Prosthecochloris aestuarii, 2:49868 (BNL-50530) 


LING) 
See COOLING PONDS 
POPAE 
(Protons on Protons and Electrons storage ring facility at Fermilab.) 
POPAE/ACCELERATOR FACILITIES 
Lattice insertions for POPAE, 2:49495 (ANL-HEP-CP-77-21) 
POPAE/PLANNING 
POPAE: a 1000 GeV on 1000 GeV proton-proton colliding beam 
facility, 2:49494 ya HEP-CP-77-20) 
POPAE/VACUUM SYSTEMS 
Cold-bore vacuum system design for POPAE, 2:49503 (CONF- 
770313-35) 
POPULATIONS 
See also HUMAN POPULATIONS 


POTASSIUM 39/ENERGY-LEVEL TRANSITIONS 


POPULATIONS/DISEASES 
Nonidentifiability in stochastic models of illness and death, 2:49985 
POPULATIONS/SURVIVAL TIME 
Nonidentifiability in stochastic models of illness and death, 2:49985 
POROUS MATERIALS/FLUID FLOW 
Application of thermal depletion model to reservoirs 
with fracture and pore ity, 2:48251 (UCRL-79108) 
Unsteady inflow of a — to linear and point run-offs in an 
anisotropic stratum, 2:47440 
POROUS MATERIALS/PRESSURE GRADIENTS 
a fluid filtration in a piecewise-homogeneous stratum, 
POROUS MATERIALS/TWO-PHASE FLOW 
= of unsteady flow of liquid and gas in porous media, 
POROUS MATERIALS/UNSTEADY FLOW 
a of unsteady flow of liquid and gas in porous media, 
PORPHYRINS 
See also CHLOROPHYLL 
HEMOGLOBIN 
PORPHYRINS/BIOCHEMICAL REACTION KINETICS 
Electron-transfer reactions and photoexcited porphyrins, 2:49862 
INL-50530) 
PORPHYRINS/BIOLOGICAL MODELS 
Electron-transfer reactions and photoexcited porphyrins, 2:49862 
BNL-50530 
HYRINS/GEOCHEMISTRY 
. and electron paramagnetic resonance spectrometric analyses 
of — components of cretaceous shales of marine 
POR’ GAL/ENERGY SUPPLIES 
E energy market in 1980. Volume II (Book), 2:48942 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS/HIGH-PURITY GE 
DETECTORS 
Position sensitive gamma ray detectors using resistive charge 
division readout, 2:49532 
Position-sensitive semiconductor detector for rays, 2:49542 
POSITION SENSITIVE DETECTORS, UT SYSTEMS 
Position readout by charge division in large two-dimensional 
detectors, 2:49533 
POSITRON CAMERAS/DESIGN 
Hi - — computed tomography of positron emitters, 
POSITRON CAMERAS/PERFORMANCE 
Hi 7 —— computed tomography of positron emitters, 
Performance and evaluation of yo circular ring transverse axial 
itron camera (CRT. 
POSITRON CAMERAS/PRO 
Gas-filled channel converter for fast 
POSITRON-ATOM GOLLISIONS/ PHASE SHIFT 
a methods in electron scattering theory (Review), 
1 
POSITRON-ATOM COLLISIONS/SCATTERING 
AMPLITUDES 
a methods in electron scattering theory (Review), 
POSITRON-ATOM COLLISIONS/SCATTERING LENGTHS 
ao methods in electron scattering theory (Review), 
POSITRONS/CHEMICAL REACTIONS 
Inhibition of i formation and reactions of positronium 
atoms in solutions, 2:50183 
POTASSIUM/ECOLOGICAL CONCENTRATION 
ar amar in human hair from India (Pilani, Rajasthan), 
4 
Single human hair root analysis by nuclear particle accelerator 
technique, 2:49765 
POTASSIUM/ELECTRON SPIN RESONANCE 
Electron spin resonance and optical electron spin resonance 
studies of alkali metals- drofuran solutions in the presence 


of dicyclohexyl 18-crown-6, 2:49296 
POTASS SSIUM/ELECTRON-ATOM COLLISIONS 
Electron-metal atom collision cross sections (Cross sections, 


autoionization review), 2:50193 
POTASSIUM/QU. ATIVE CHEMICAL ANALYSIS 
Effect of channelling on impuri peg by charged particle 
induced x rays (Impurities in GaAs) 249 51 
POTASSIUM/S ATIAL DISTRIB 
Some features of distribution Souter potassium and calcium in stratal 
waters and rock solutions of oil fields in the Chechon-Ingush, 
ASSR, 2:47414 
POTASSIUM 39/ENERGY-LEVEL ee 
Atomic and nuclear interactions of high-ener, ro a and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974, 
2:50233 (AD-A-034968) 





POTASSIUM 40/RADIATION MONITORING 


POTASSIUM 40/RADIATION MONITORING 
Animal Investigation Program 1973 annual rt: Nevada Test 
Site and vicinity (Radioactivity in tissues of wild animals and 
cattle), 2:49789 (EMSL-LV-0539-3) 
'ASSIUM CARBONATES/CATALYTIC EFFECTS 
Exxon soy oe coal pee y process: predevelopment 


progress report, July 1-September 
$0, 1976, 2:47135 e713 (FE 2369-5) 
‘ASSIUM CHLORID: 


IES/SOLUBILITY 
Use of geochemical-equilibrium computer calculations to estimate 


preci jitation ans thermal brines, 2:48255 (UCRL-52197) 
ASSIUM CO / MASS TRANSFER 
Determination ofthe mechanime and ate of ala tragpot in 


POWER CONDITIONING CaNcUITS ON? 


tus for Tevtenng rns Toe —— output (Patent), 2:48658 
POWER D iC ELASTICITY 


~ os, mo for elect ree oe econometric 
“a yo ta, 
POWER DEMA MAND, FORECASTING 
Electric load forecasting and suppressed demand, 2:48925 (EPRI- 
EL-377-SR) 
iy supply planning by the small utility, 2:48927 (EPRI-EL- 


oe for California electric energy forecasting report. 
Part I, 2: 3929 (NP-21889/1) 

NEPOOL load forecasting (New England Power Pool), 2:48926 
(EPRI-EL-377-SR) 

Reliability and adequacy of electric service. Reply to Federal 
31985) Commission Order 383-4, Docket R- 362, 2:48297 (NP- 

POWER DEMAND/MATHEMATICAL MODELS 
ee model of electrical energy demand in California, 


POWER ’DEMAND/RESIDENTIAL SECTOR 
Residential demand for electricity in Los Angeles: an econometric 


B' 
study fo data, 2:48984 (PB-265637) 
POWER D) ON 


Computerized axial power a monitoring system for 
ressurized water reactors, 2:48428 
POWER DISTRIBUTION/ECONOMETRICS 
Two issues in the municipal ownership of electric power 
distribution systems (Statistical/econometric scrutiny), 2:48996 
POWER GENERATION 
— of energy parks vs. dispersed electric power 
—_ facilities. Final report. Volume I, 2:48993 (NP- 
2028(Vol.1)) 
Assessment of energy parks vs. dispersed electric power 
— =» | facilities. Final report. Volume II, 2:48994 (NP- 
a 2)) 
Se | yea generation (Westinghouse Fluidized Bed 
Project), 2:48 
POWER GENERATION/CAPACITY 


POWER GENERATION/ DECISION MAKIN 2: — (NP-21973) 


Choosing an electrical ener; cneay future for the Panific Northwest: an 
alternate scenario. Final draft, 2:48985 (TID-27610) 
POWER GENERATION/DEMAND FACTORS 


California electricity y generation methods asessment project. Final 
POWER GENERA 2:48992 (NP-21975) 


NERATION/ECONOMICS 
t and generation planning, 2:48333 (EPRI-EL- 
Long-run production modeling with pseudo data: electric power 
tion, 2:48883 
POWER GENERATION/ENERGY CONSUMPTION 
Project Independence Evaluation fase (PIES) documentation. 
ae II. PIES econometric demand model, 2:48933 (PB- 
POWER Cape an guint age ape IMPACTS 
—— a (ens) methods asessment project. Final 
(NP-21975) 


POWER Wilt GENERATION FORECASTING 
Choosing an electrical energy future for the Pacific Northwest: an 
alternate scenario. Final 2:48985 (TID-27610) 
Electric utilities forecasts of loads and resources: summary of 
mm 2: wes nme ome ‘ 
or fornia tric energy forecasting report. 
Part I, 2: (NP-21889/1) 
Reliability and adequacy of electric service. Reply to Federal 
31985) wer Commission Order 383-4, Docket be 2:48297 (NP- 


Review and analysis of resource forecasts of California electric 
utilities, 2:48941 
es, beng RECOVERY 
8 48866 
WER GENERATION/NET ENERGY 


Energy balance of power plants and expansion programs, 2:48995 
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roe. beg metafile tty (EPRI-EL-377-SR) 
uropean planning practices, - - 
LomrsR) ement and generation planning, 2:48333 (EPRI-EL- 
Reliability criteria for generation in New England (New 
England Power Pool), 2:48293 EPRI: L-377-SR) 
POWER GENERATION/REGULATIONS . 
—— cost adjustment mechanism for electric utilities, 
POWER GENERATION/RELIABILITY 
Reliability and adequacy of electric service. Reply to Federal 
31985) Commission Order 383-4, Docket R-362, 2:48297 (NP- 
21 
POWER GENERATION/RESOURCES 
Review and analysis of resource forecasts of California electric 
utilities, 2:48941 
POWER eee 
oes le electrical power eins and storage, 2:48986 
POWER GENERATION/S TIO) 


Long-run production modeling with Sede data: electric power 
oo 2:48883 
POWER GENERATION/STATISTICS 
World energy supplies, 1970-1973: statistical papers, 2:48937 
World energy supplies, 1950-1974: statistical papers, 2:48943 
POWER P’ 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/COOLING TOWERS 
Environmental questions concerning the operation of a cooling 
tower: yield and aes dissolved and undissolved 
materials, 2:49748 (O tr-4366) 
— ST eae os - 
velopment of a stock-progeny m or assessing power plant 
effects on fish populations, 2:49795 (CONF-770501-1) 
Preoperational and © ional hydrothermal field data acquisition 


Experience gained in the operation and maintenance of the 3*340 
MW power station in karlshamn, sweden, 2:48301 
POWER PLANTS/OPERATION 
Experience gained in the operation and maintenance of the 3*340 
MW power station in karlshamn, sweden, 2:48301 
Experience gained in the operation of the 600 MW units of 
lectricite de France, 2:48302 
POWER REACTORS 
See also ARKANSAS-1 REACTOR 
BELOYARSK-1 REACTOR 
BELOYARSK-2 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
BROWNS FERRY-1I REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DESALINATION REACTORS 
DOEL-2 REACTOR 
DRESDEN-I REACTOR 
DUANE ARNOLD-1 REACTOR 
DUNGENESS-B REACTOR 
EBR-2 REACTOR 
ENRICO FERMI-2 REACTOR 
FESSENHEIM-1 REACTOR 
FUKUSHIMA-3 REACTOR 


HARTSVILLE-1 REACTOR 
HARTSVILLE-2 REACTOR 
HARTSVILLE-3 REACTOR 
HARTSVILLE-4 REACTOR 
HEYSHAM-A REACTOR 
HEYSHAM-B REACTOR 
HINKLEY POINT-B REACTOR 
HUNTERSTON-B REACTOR 
INDIAN POINT-2 REACTOR 
JAMESPORT-1 REACTOR 
JAMESPORT-2 REACTOR 
JATR REACTOR 

JOYO REACTOR 

LACBWR REACTOR 
MAGNOX TYPE REACTORS 
MAINE YANKEE REACTOR 
MARVIKEN REACTOR 
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MILLSTONE-2 REACTOR 

MONJU REACTOR 

NECKAR REACTOR 

PEACH BOTTOM-2 REACTOR 

PEACH BOTTOM-3 REACTOR 

PICKERING-I REACTOR 

PICKERING-2 REACTOR 

PICKERING-3 REACTOR 

PICKERING-4 REACTOR 

PILGRIM-1 REACTOR 

PRESSURE TUBE REACTORS 

PROCESS HEAT REACTORS 

ROBINSON-2 REACTOR 

SAN ONOFRE-I REACTOR 

SCHMEHAUSEN-2 REACTOR 

SEQUOYAH-1 REACTOR 

SEQUOYAH-2 REACTOR 
GHWR REACTOR 

SNR-1 REACTOR 

SURRY-] REACTOR 

SURRY-2 REACTOR 

THREE MILE ISLAND-1 REACTOR 

TIHANGE REACTOR 

TROJAN REACTOR 

VRAIN REACTOR 

WWER-1 REACTOR 

WWER-2 REACTOR 


ZION-2 REACTOR 
POWER REACTORS/CONTAINMENT BUILDINGS 
Design and analysis of penetrations in reinforced concrete nuclear 
structures, 2:48768 
Design of conventionally reinforced concrete containment 
structures for nuclear power —— an 48773 
POWER REACTORS/POWER 
Threshold self-powered gamma ote +" use as a nuclear 
reactor power monitor, 2:48621 
POWER CTORS/PRESSURE VESSELS 
Method of detecting construction faults in concrete pressure 
vessels, 2:48607 
POWER REACTORS/REACTIVITY METERS 
Reactivity meter for nuclear power stations, 2:48613 
POWER REACTORS/REACTOR KINETICS 
New developments in “reo perturbation methods in the 
nuclide field, 2:4858 
POWER REACTORS/REACTOR NOISE 
Exact statistical analysis of nonlinear dynamic nuclear-power 
reactor models by the Fokker-Planck method. I. Reactor with 
direct power feedback, 2:48583 
POWER natn tage OPERATION 
POWER ratin wer reactors, 2:48371 
REAC IRS/SECONDARY COOLANT CIRCUITS 
three-dimensional potential flow simulation of a five- 
7. air injection experiment, 2:48592 (UCID-17407) 
POWER REACTORS/STA’ CAL MODELS 
Exact statistical analysis of nonlinear dynamic nuclear-power 
reactor models by the Fokker-Planck method. I. Reactor with 
direct power feedback, 2:48583 
POWER CTORS/STEAM SYSTEMS 
Selfevaporated steam quaritity from pressure-reduced saturated 
water, 2:48612 
POWER SUBSTATIONS/ELECTRIC FIELDS 
Investi tion of electric fields of EHV substations, 2:48355 
(CO) 3-5) 
POWER SUPPLIES/CIRCUIT B 
dc circuit breaker for 73 kA, 24 nV 2 2: S044] (LA-tr-77-27) 
POWER SUPPLIES/CONTROL SYSTEMS 
Control means for power source unit for nuclear fusion reactor 


(Patent), 2:50446 
POWER SUPPLIES/SPECIFICATIONS 
Emergency power supply in nuclear Loney plants. Draft. I. 
Requirements on a Res level, 2: 
POWER SUPPLIES, iG CIRCUITS 
Acceleration power supply with fast interruption switching circuit 
for current ion source, 2:50448 
POWER SYSTEMS 
See also AC SYSTEMS 
POWER SYSTEMS/COMPUTER-AIDED DESIGN 
enn transmission planning, 2:48351 (EPRI-EL-377- 


System ae operations: “can the Twain meet”, 2:48359 
(EPRI-EL-377-SR) 
POWER SYSTEMS/CONTROL SYSTEMS 
Power system operating problems we face today, 2:48291 (EPRI- 
EL-377-SR) 
Research opportunities in the control of bulk power and ae 
transfers on interconnected systems, 2:48358 (EPRI-EL-377-SR) 


POWER SYSTEMS/SYSTEMS ANALYSIS 


POWER SYSTEMS/DESIGN 
Generating capacity reliability concepts, 2:48363 (NP-21973) 
POWER SYSTEMS/ECONOMICS 
European pl: practices, 2:48924 (EPRI-EL-377-SR) 
Where should we look for "ere improvements, 
2:48335 (EPRI-EL-377-S: 
POWER SYSTEMS/FREQ ICY CONTROL 


Research opportunities in myer control of bulk iy te a! 
transfers on interconnected systems, 2:48358 (EPRI-EL-377-SR) 
POWER SYSTEMS/LOAD MANAGEMENT 
A user-oriented power distribution system analysis program, 
2:48349 (AD-A-035292) 
ing load profiles and distribution system effects, 2:48290 
RI-EL-377-SR) 
Commercial feasibility of thermal 70108 14) in buildings for utility 
load leveling, 2: 48823 (CONF-77040 
Effect of electric heating load control on »d generation and 
transmission of electricity, 2:48303 
Generating capacity reliability concepts, 2:48363 (NP-21973) 
— = and generation planning, 2:48333 (EPRI-EL- 
Load management: impacts on electric utility planning and 
operations, 2:48334 (EPRI-EL-377-SR) 
= research for operations planning and efficient 
By eh ts. 48319 (E eae srr). 


PQ cliability criteria my macntints a England (New 
England Power Pool), a ieee 5 eee 
POWER SYSTEMS/MAN. 
= - ecm Soden poco state action conference 
power, 2:48987 
POWER SYS MS/MEETINGS 
Power system pl and SBREEL'S future problems and 
research needs, 2:48295 (EPRI-EL-377-SR) 
POWER SYSTEMS/OPERATI 
sR) between aaaien’ al operating, 2:48296 (EPRI-EL- 
Power system operating problems we face today, 2:48291 (EPRI- 
EL-377-SR) 
Productive research for operations planning and efficient 
oe. 2:48319 (EPRI-EL-377-SR) 
Reliability and adequacy of electric service. Reply to Federal 
31985) Commission Order 383-4, Docket R-362, 2:48297 (NP- 
System planning and operations: "can the Twain meet”, 2:48359 
(EPRI-EL-377-SR) 
Where should we look for operating-economic improvements, 
2:48335 (EPRI-EL-377-SR) 
POWER SYSTEMS/PLANNING 
— transmission planning, 2:48351 (EPRI-EL-377- 


) 
Coordination between planning and operating, 2:48296 (EPRI-EL- 
377-SR) 
mr supply planning by the small utility, 2:48927 (EPRI-EL- 


nionant planning es 2:48924 (EPRI-EL-377-SR) 


Power system pl: tions: future problems and 
research needs, 2:48 89 ray RI-EL-377-SR) 
= ay planning: two areas of concern, 2:48292 (EPRI-EL- 
System planning and operations: "can the Twain meet”, 2:48359 
EPR -EL-377-SR) 
POWER SYSTEMS/POWER TRANSMISSION 
Effect of electric heating load control on the generation and 
transmission of electricity, 2:48303 
POWER SYSTEM ILITY 
Generating capacity reliability concepts, 2:48363 (NP-21973) 
= 5 planning: two areas of concern, 2:48292 (EPRI-EL- 
Ranking of types of power system contin, arose in most probable 
order of occurrence, 2:48318 (EPRI-EL-377-SR) 
Reliability and adequacy of electric service. Reply to Federal 
Power Commission Order 383-4, Docket R-362, 2:48297 (NP- 


21985) 
Reliability criteria for ern ew England (New 
England Power Pool), 2:48293 de BU 37730) 
POWE bee et enn 
Power system —— nee aes problems and 
research needs, 2:48289 (EPRI-EL-377-SR) 
Where should we look for operating-economic improvements, 
2:48335 (EPRI-EL-377-SR) 
POWER SY MS/SOCIO-ECONOMIC FACTORS 
Power system operating problems we face today, 2:48291 (EPRI- 
EL-377-SR) 
ee ict oop oe nok 
range view of stability studies, 2:48360 (EPRI-EL-377-SR) 
POW! R SYSTEMS/SY: ANALYSIS 
Methodology for California electric energy forecas' ee | and 
analysis. Technical supplement, Part II, 2:48979 (NP-21889/2) 





int for California emg energy fo ing and 

oan Bectenical t, Part III, 2:48980 (NP-21889/3) 
POWER’SY SYSTEMS 

oa view of — studies, 2:48360 (EPRI-EL-377-SR) 


See also MICROWAVE POWER TRANSMISSION 
POWER TRANSMISSION/ECONOMICS 
Transmission system oer roblems to be solved in the next 
few years, 2:48350 (EPRI- P'377-SR) 
POWER tea enter te  * eematae 


DWER TRANSMISSION’ PL 
POWER ANSMISSION/PLANNING 
— planning practices, 2:48924 (EPRI-EL-377-SR) 
Transmission system roblems to be solved in the next 
few years, 2:48350 RI-EL-377-SR) 
WER TRANSMISSION/RELIABILITY 
Reliability and adequacy of electric service. Reply to Federal 
Power Commission Order 


21985) | 383-4, Docket R362, 2:48297 (NP- 
roblems to be solved in the next 


Transmission 
few years, 2. 748350 40550 (EPRI: P°377-SR) 
POWER Leet een ne ag 
Electric power transmission, 2:48 
POWER ON LINES/ ENVIRONMENTAL 
EFFECTS 


Ecological effects of electrical transmission lines, poles and their 
accessories, on birds, 2:50103 ye aman 
POWER TRANSMISSION pnctecngee 
— of types of Lage k oy system in most probable 
of occurrence, 2:48318 a EPRLEL TT 377 ri) 
POWER’ TRANSMISSION LINES/MECHANI 
Modeling technology for bundled power Goes lines. Final 
2:48352 -TD-232) 
TRANSMISSION LINES/MECHANICAL 
VIBRATIONS 
Modeling technology for bundled power transmission lines. Final 


— 2:48352 (EPRI-TD-232) 
IDYMIUM/CHARGED-PARTICLE TRANSPORT 
Optimization of mer 


ep pee Ge ition, 2:50273 
PRASEODYMIUM FLUORID) 7FORMA ON HEAT 
Chemical i ing Division thermochemical studies annual 
July 1975-June 1976, 2:49268 (ANL-76-102) 
/PERFORMANCE 


Fast low-noise —- preamplifier (For Si surface barrier 
detectors), 2:4954 
PREAMPLIFIERS/TIME RESOLUTION 


aay oan characterization of the Saco fame aay roperties of a 
— sy —— for charged particle detectors 
PRECIPETATIO (ATMOSP 


'HERIC) 
See ATMOSPHERIC PRECIPITATIONS 
SUPPRESSION 


sane Evers containment for nuclear reactor (Patent), 
Pressure ee ig enclosure for nuclear reactor (Patent), 
System for red 

plant (Patent), 2: 

: Mark I 1S ocnle tel SION/P ~ 
Mark 1 1/S-saie oabtel mn 2: er (UCID-174463). 


5-sale boiling water reactor 


ee oe pow; oe ee 2:48781 (UCI (ip aes) 
we tube ws for pressure tube taco aioe (Patent), 
PRESSURE TUBES 
et tube assembly for pressure tube type reactor (Patent), 
VESSELS/CONSTRUCTION 
Method aor construction faults in concrete pressure 


cee of a failure in a nuclear power 


Preliminary design services oh eotmenten Gemensention plants. 
Research and dev No. 114. Annual report, 


PRESSURE VESSELS/CRA 1976, 2471 47127 (FE-1775-9) 
between ie oo and allowable crack 


PRESSURE VESSELS/DESIGN 
Multicavity PCPVs for HTR and GCFR s 2:48455 
PCRV design and development for the 2:48514 
plants. 


N , gc 
0. 
6 2 247127 sa ete 


vessels in the United Kingdom, 
vessel for helium high temperature 
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Reference design of a prestressed concrete pressure vessel for 
pressurized water censteey 2:48414 
PRESSURE VESSELS/ECONOMI 
Cost study, shop assembly vs. field assembly of pong eng 
ler reactor vessels. Final Je o¥ 2:47129 (FE- 
P URE VESSELS/FABRICA 
General atomic strand win machine, 2:48454 
Grouting aid for controlling the separation of water for cement 
paw ag | uting vertical tendons in nuclear concrete pressure 
vesse! 
PRESSURE VESSELS/FOUNDATIONS 
tic device in a nuclear reactor (Patent), 2:48602 
PRESSURE VESSELS/MA’ 
Pressure vessel Tee (Coal conversion plants), 
2:47091 (CONF- 
RESSURE VESSELS/NONDESTRUCTIVE TESTING 
— project for recurrent tests in nuclear facilities, 
PRESSURE VESSELS/NOZZLES 
Influence function method for fracture mechanics and residual 
fatigue life analysis of cracked components under complex stress 
fields. Technical rt 2, 2:49327 (EPRI-217-1) 
PRESSURE VESSE EERFORMANCE TESTIN 
Prestressed concrete reactor vessel thermal cylinder model study, 
2:48437 (ORNL/TM-5613) 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Power reactor ~— ure vessel benchmarks: an overview, 2:48379 
(EPRI-NP-380-SR) 
PRESSURE VESSELS/REMOTE HANDLING EQUIPMENT 
Device for recovering a cable at the lower part of a pressure 
vessel in a reactor (Patent), 2:48603 
PRESSURE VESSELS/STRESS ANALYSIS 
Stress criteria for nuclear vessel concrete, 2:48764 
PRESSURE VESSELS/THERMAL INSULATION 
Development of criteria for the design of insulation for nuclear 
reactors, 2:48442 
PRESSURE VESSELS/THERMAL TESTING 
Prestressed concrete reactor vessel thermal cylinder model study, 
2:48437 (ORNL/TM-5613) 
PRESSURE VESSELS/WELDED JOINTS 
Relationship between radiation embrittlement and allowable crack 
size of nuclear pressure vessel, 2:48790 
WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE/MECHANICAL TESTS 
Materials and their application in the nuclear industry, 2:49166 
re CONCRETE/SPECIFICATIONS 
ternational approval policies for nuclear tendons, 2:48606 
PRESTRESSED CONC ANALYSIS 
Stress criteria for nuclear vessel concrete, 2:48764 
PRESTRESSED CONCRETE/TESTING 
——— integrity test of prestressed concrete containments, 
PRIMARY COSMIC RADIATION/LET 
Dosimetric classification of mixed beams of cosmic ray heavy 
nuclei in space. Interim clon) 2 90265 No. 1, January 


tember 1° 1976 
(0 to 760 thn gees Xe, 50265 “(AD-A-034205 
RINTED CIRCUITS/CO! ED DESIGN 
Schematic definition memmesil (SDL) (For defining ss 
circuits as input to interactive graphics program, for CDC-6600 
computer), 2:50508 (SAND-75-0620A) 
PRI CIRCUITS/FABRICATION 
Experiment in wire routing. Technical note No. 98, 2:49388 (SU- 
26-P.39-14) 
PROBES/DESIGN 
Design and testing of electrical conductivity probes for 
a in the Hydraulic Core Mockup (LMFER) 
48490 (HEDL-TME-75-135) 
PROBES/PERFORMAN CE TESTING 
Design and testing of electrical conductivity probes for 
measurements in the Hydraulic Core Mockup (LMFER). 
2:48490 (HEDL-TME-75-135) 
PROCESS HEAT 
a — heat from concentrating flat-plate collectors, 
PROCESS HEAT/SOLAR ENERGY 
= a -_ thermal energy program for industrial process heat, 
Solar program assessment: environmental factors. Solar 
ultural and industrial process heat, 2:48094 (ERDA-77-47/ 


PROCESS HEAT REACTORS 
See also MIDLAND-1 REACTOR 
MIDLAND-2 REACTOR 


Coal gasification OL peep ftps Tinea 
Ne a aye size L plant study for pF mp 

Volume 1. Executive summary, 2:48563 (ORNL Seb 30/1 ub-4380/1) 
Process heat applications of high temperature reactors, 2:48567 


hae 
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PROCESS HEAT REACTORS/COAL GASIFICATION 
a and concepts of coal gasification by nuclear heat, 
PROCESS HEAT REACTORS/DESIGN 
First conceptual design of the experimental multi-purpose high 
temperature reactor, 2:48565 
PROCESS HEAT REACTORS/DISTRICT HEATING 
Heat transportation by hot water pipe-line at 90°C, 2:48816 (AD- 


A-038301 
T REACTORS/MEETINGS 
Nuclear energy applications other than electricity production, 
2:48723 ¢ nf-23) 
PROCESS HEAT REACTORS/OPTIMIZATION 
Some thoughts on —— izing ow heat transport systems 
and their sto: acilities, 2:48796 (AD-A-038253) 
PROCESS HEAT CTORS/USES 
Study on methane-steam reformer heated by high temperature 
ium, 2:48566 
PROCESSING/SOLID WASTES 
. ro storage, and disposition of solid low level wastes, 


PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/ALGORITHMS 
Approach to the analysis of integrated production-distribution 
systems, 2:50488 (BNWL-SA-6005) 
PRODUCTION/COST 
PRP: a discounted cash flow pro; for calculating the 
production cost (product price) of the product from a process 
lant, 2:48877 (ORNL-5251) 
PRODUCTION/SIMULATION 
Long-run production modeling with pseudo data: electric power 
generation, 2:48883 
PROGESTERONE/BIOLOGICAL EFFECTS 
Further studies on the regulation of cultured rabbit endometrial 
cells by — and progesterone, 2:50061 
PROGRAMMIN 


Interpretive interface: resources and oe representation in 
“356-P. 


computer organization, 2:50516 (S 39-21) 
Mathematicl software: why the fuss, 2:50497 (CONF-7606140-1) 
Mathematical software production, 2:50494 (CONF-770340-1) 
Verification of micropro 2:50525 (UCLA-34P214-45) 

PROGRAMMING. ATION 
Software documentation guidelines and procedures, 2:50509 
(SAND-77-0188) 
PROGRAMMING/RECOMMENDATIONS 
To vectorize or to “vectorize’’: that is the jepatee (CDC 7600 
and STAR-100), 2:50500 (LA-UR-77-234) 
PROGRAMMING LANGUAGES 

See also COBOL 
AVMAC: an assembly language for the Aydin model 5214A 

Refresh Display Generator, 2:50517 (UCID-17377) 
CAMAC software, 2:50540 
Universal an for continuous network simulation, 2:50499 

(COO-2383-0039) 

Verification of microprograms (STRUM), 2:50525 (UCLA- 
34P214-45) 
PROGRAMMING LANGUAGES/MANUALS 
Schematic definition language (SDL) (For defining printed 
circuits as input to interactive graphics program, for CDC-6600 
computer), 2:50508 (SAND-75-0620A) 
PR INDEPENDENCE 


Project a Evaluation System (PIES) documentation. 
365822) II. PIES econometric demand model, 2:48933 (PB- 
PROJECT (VELA) 
See VELA PROJECT 
PROMETHAZINE 
See AMINES 
PROPANE/EQUATIONS OF STATE 
Application of the Benedict-Webb-Rubin equation to methane and 
proy at low temperatures, 2:47868 
-— - a or the Redlich-K wong equation of state, 
PROPANE/HYDROGENATION 
Kinetics of the hydrogenolysis reactions of ethane and propane in 
the purification of natural gas, 2:47550 
PROPA ONITORING 
Niosh analytical for Set G, 2:49723 (PB-265026) 
1,2,3-PROPANETRIOL 
See GLYCEROL 
ag tn ter | mn ee wy = 
perimental investigation of molec thermal properties o' 
some solutions of hydrocarbons in normal aicobols, 2:47478 


PSI-3695 RESONANCES/PARTICLE PRODUCTION 


PROPENE 
See PROPYLENE 
PROPHASE 
See MITOSIS 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS . 
Electronic discrimination of the effective thickness of proportional 
counters (Gamma cameras), 2:49546 
PROPORTIONAL COUNTERS/DESIGN 
HEAO: a ing modulation collimator instrument, 2:49563 
PROPYLENE/PRODUCTION 
Economic ro of a complex utilization of raw materials for 
pyrolysis, 2:474 
PROSP’ iG/REVIEWS 
isting and new ae in uranium exploration, 2:47684 
PRO ON (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/INSPECTION 
Inspection techniques for wear and process resistant coatings, 
2:47082 (CONF-7609102-) 
OTEINS 


See also GLOBULINS 
LIPOPROTEINS 
PROTEINS/AMINO ACIDS 
Amino acid sequence of human platelet factor 4, 2:49899 
PROTEINS/BI 
Peridinin-chlorophyll a-proteins of dinoflagellate algae, 2:49867 
(BNL-50530) 
RNAs of Brome Mosaic Virus and their translation in cell-free 
extracts derived from wheat embryo, 2:49928 
PROTEINS/BI 
Reactions of 5S RNA in 770S ribosomes with kethoxal, 2:49882 
Regulation of protein synthesis in rat thymic lymphocytes, 2:49877 
-13490/LCP-1 
PROTEINS/CHEMICAL BONDS 
Mechanism to activate branch migration between homologous 
DNA molecules in genetic recombination (synapis/unwinding 
eer eic acid symmetry/gene conversion), 
249929 


PROTEINS/CHEMICAL COMPOSITION 
Peridinin-chlorophyll a-proteins of dinoflagellate algae, 2:49867 
(BNL-50530) 
PROTEO 


LIPIDS 
See LIPOPROTEINS 
PROTO-CLEO STELLARATORS/PLASMA HEATING 
Helical launching structure for Alfven wave heating in the Proto- 
Cleo stellarator, 2:50319 
PROTON BEAMS/BIOLOGICAL RADIATION EFFECTS 
Comparison of the light flash phenomena observed in space and in 
laboratory experiments, 2: (BNL-22841) 
PROTON D (ON/SECONDARY EMISSION DETECTORS 
Minimum ionizi ‘pee detection by secondary electron 
emission, 2:495 
PROTON REACTIONS/ELASTIC SCATTERING 
= a phenomenological optical-model parameters, 1954- 
1975, 2: 
PROTON REACTIONS/SPALLATION 
Production rate of Cl-36 from thin iron target irradiated by ee 
energy protons (0.6 to 29 GeV: excitation functions for 
3®Ar, “Ar), 2:50246 
PROTON-NEUTRON INTERACTIONS/DISSOCIATION 
Study of the dissociation reaction n + p yields pw™ + p for 
neutron momenta between 50 GeV/c and GeV/c (50 to 300 
GeV/c, cross sections, angular distributions, Deck effect), 
2:50214 (UR-614) 
PROTONS/ENERGY LOSSES 
Interaction of relativistic protons with matter, 2:50266 (AD-A- 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

PSI RESONANCES/MASS 
SLAC IIS)" new particles (Lectures, systematics), 2:50225 
AC- 
PSI RESONA pay Yorn ag MOVSLAC IDS 
i spect tures), 2: - 
P3108 RESONANCES, Et BCTROPRODU ON 
New particle production ures), owt waged 
+o ich Nea nec 250217 (SLAC196 
ew cle uction : 
PSI-3 108 RESONANCES/ PHOTO! D' ION 
New icle production (Lectures), 2:50217 (SLAC-198) 
PSI RESONANCES, PROD ON 
New icle production , 2:50217 aad 
PSI-3695 RESONANCES/PARTI PROD ON 
New particle production (Lectures), 2:50217 (SLAC-198) 





a oe = Sete Bannan gw oe = BA 
| pes: (Lectures), 2:50217 (SLAC-198) 
PSYCH 


See BEE VIOR 
P- = > pa ea a ene 

ethod o ucing homogeneously doped p-conductive 
vue uctor materials (Patent; uses 1a reactions), 2:49226 


UTILITIES 
— of solar home heating on electric utilities (Alternative rates 
reimburse for lower load factor), 2:48047 
PUBLIC UTILITIES/ECONOMIC POLICY 
rate question: E revisited. A 
theories, electric rate making practices, utility operation in 
France, hae aay and West Germany (Economics of European 
electric disproved), 2:48989 
PUBLIC UTILIT! ‘GY CONSERVATION 
UCAN technical implementation manual. Final report, 2:48982 
(PB-261094) 
PUBLIC UTILITIES/ENERGY POLICY 
Cooperation ke the pee pens ew in electric — economy 
with its muni and ers, 2:48306 
PUBLIC UTIL JURCES 
Review and analysis of coe forecasts of California electric 
utilities, 2:48941 
PUBLIC UTILITIES/MANAGEMENT 
Structural reform in the electric power industry. Final report, 
2:48977 (FEA/G-76/323) 
PUBLIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Use of off- electricity for solar heated homes, 2:48048 
PUBLIC LITIES/OP. TION 
Electric power and district heat supply in Hannover, 2:48305 
Utility distribution systems in Sweden, Finland, Norway and 


puna ilt tis ee yn 2: a 18 (AD-A-035088) 


Use of off- electricity for ies heated homes, 2:48048 
PUBLIC LITIES/PO WER G GENERATION 
Electric utilities forecasts of loads and resources: summary of 
1976, 2:48978 (NP-21850) 
PUBLIC UTILITIES/REGULATIONS 
— — cost adjustment mechanism for electric utilities, 
Structural reform in the electric power industry. Final report, 
2:48977 (FEA/G-76/323) 
PUBLIC UTILITIES/RESOURCES 
Review and analysis of resource forecasts of California electric 
utilities, 2:48941 
PUBLIC UTILITIES/STATISTICS 
Statistics of the Florida Electric Utility Industry, 1960-1975, 
2:48294 (NP-22007) 
PUBLIC UTILITIES/URBAN AREAS 
Utility service area urban development forecasting assessment, 
2: 48874 (NP-21851) 
PUGET SOUND NAVAL SHIPYARD/RADIATION 
MONITORING 
— survey of Puget Sound Naval Shipyard Bremerton, 
Washington, and environs, 2:49837 = 520/5-77-001) 
PULSATOR TOR/FUEL P 


Influence of a deuterium pellet on the Tokamak plasma of 
PULSATOR, 2:50459 
MHD GENERATORS/FEASIBILITY ae 
Feasibility of a MHD generator as a transmitter 
ae sounding of the earth, 2: 48187 { (RLO-2426-T1- 


) 
PULSED MHD GENERATORS/PERFORMANCE TESTING 
MIT disk generator with swirl, 2:49030 (CONF-761015-) 
PCo =F eneration experiments with a large disk channel, 2:49031 
-761015-) 


PULSED MHD GENERATORS/USES 
Feasibility of a MHD generator as a transmitter for 
ernment sounding of the earth, 2:48187 (RLO-2426-T1- 


) 

PULSED REACTORS 

Present status of pulsed reactors, 2:48695 
PULSED REACTORS/OPERATION 

—— national standard operation of fast pulse reactors, 
PULSED REACTORS/REACTOR SIMULATORS 

Analog =semi-digital hybrid ee specifically for analysis of 

Ised reactor formance, 2 

P ED STORAGE POWER PLANTS/OPERATION 

Rodund II pumped-storage scheme commissioned, 2:48821 
PUMPED STORAGE POWER PLANTS/REVIEWS 

California electricity terre methods asessment project. Final 

rt, 2:48992 (NP-21975 

PUMPED STORAGE POWER PLANTS/START-UP 
- Rodund II pumped-storage scheme commissioned, 2:48821 


See also VACUUM PUMPS 


rt on pricin, 
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Wind powered fluid compressor (Patent), 2:48281 
PUMPS/CONTROL 
Wattmetrographic method of control of operation of deep-well 
jumping = 2:47451 
PUMPS/DESIGN 
Centrifugal pump body, 2:48593 
Geothermal hot water pump. Technical report, Sep 1974-Apr 
1976, 2:48225 (PB-261741 
UMPS/HYDRAULICS 


Combined method of recalculation of hydraulic characteristics of 
centrifu, jumps, 2:47506 
PUMPS/JO AL BEARINGS 
Liquid metal bearing technology for large, high-temperature, 
sodium rotating machinery. Third topical report design data 
handbook for externally S cenagee journal bearings including 
turbulence and inertia effects, 2:48494 (NYO-3930-9) 
PUMPS /OPERATION 
Wattinetrographic method of control of operation of deep-well 
pumping installations, 2:47451 
PUMPS/PERFORMANCE TESTING 
Methods of experimental investigations of ejector hydraulic 
reciprocating pump units, 2:47442 
bre pump performance program preliminary test plan. Key 
rt (PWR and —- y= 48378 (EPRI-NP-128) 
puMPs/ O-PHASE 
ws pump ell program preliminary test plan. Key 
rt (PWR and BWR), 2:48378 (EPRI-NP-128 
PUREX eX PROCESS 


Savannah River Laboratory Light Water Reactor Fuel Recycle. 
rid report, January-March 1977, 2:47747 (DPST-LWR- 
-1-1 
PWR TYPE REACTORS 
See also ARKANSAS-1 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
DOEL-2 REACTOR 
FESSENHEIM-1 REACTOR 
INDIAN POINT-2 REACTOR 
JAMESPORT-1 REACTOR 
JAMESPORT-2 REACTOR 
MAINE YANKEE REACTOR 
MIDLAND-1 REACTOR 
MIDLAND-2 REACTOR 
MILLSTONE-2 REACTOR 
MUTSU REACTOR 
NECKAR REACTOR 
ROBINSON-2 REACTOR 
SAN ONOFRE-1 REACTOR 
SEQUOYAH-I REACTOR 
SEQUOYAH-2 REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
TIHANGE REACTOR 
TROJAN REACTOR 
WWER-1 REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WYHL-1 REACTOR 
ZION-2 REACTOR 
Development of domestic LWR technology, 2:48390 
Fission reactors, 2:48393 
PWR TYPE REACTORS/BLOWDOWN 
Development of RELAP/SLIP for the semiscale blowdown heat 
Nea S-02-6 (NRC Standard Problem 6), 2:48716 (EPRI- 
Evaluation of ——_ — across area changes during 


blowdown. Quarter ces 0047-1), 1, 1976- 
December 31, igre. 3.487 6 (NU 


PWR TYPE REACTORS/CO) NTAINMENT BUILDINGS 
Design and analysis of reinforced concrete containment structures 
fort the base shear force, 2:48775 
Review of French containment vessels, 2:48769 
PWR TYPE REACTORS/CONTAINMENT 
Application of high strength steel to containment vessels of PWR 
wer stations, 2:4878 


Fabrication of liners for concrete containment, 2:48391 
PWR TYPE REACTORS/CONTROL ELEMENTS 
Fault tolerant, multiplexed control rod position detection and 


indication system for nuclear power plants, 2:48670 
PWR TYPE REACTORS/D INT. ATION 
Occupational radiation exposure in LWRs increasing, 2:48809 
PWR TYPE REACTORS/DESIGN 
“= mar me sanscon 4 me System (CNSS). 1200 
‘concept st ecutive summary, 2:48407 
(ORNL/Sub-4390/3) ” ‘ 
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PWR TYPE REACTORS/ECCS 
Full Length Emergency os Heat Transfer tests (FLECHT) 
conceptual design report, 2:48754 (WCAP-7200) 
Perturbation a for calculating ECCS cooling 
rformance, 2:48755 (WCAP-8986) 
P TYPE REACTORS/FAULT TREE ANALYS. 


Probabilistic safety anal Final report, 2:48717 (EPRI- NP-424 
— beg! REACTORS/FLO _— ‘ 
et’ of meas’ uid flowing through a pipe by means of 
NMR (Patent:PWR), 2:48419 Se. mere 
PWR TYPE REACTORS/FLUID POISON CONTROL 


Method and a device for continuous measuring the boric acid 
Ss in the coolant of pressurized water reactors, 


PWR TYPE REACTORS/FUEL CYCLE 
KWIKPLAN: a computer Py oe for projecting the annual 
TH S80) of nuclear fuel cycle oak 2 ay 2:48382 (ORNL/ 
PWR TYPE REACTORS/FUEL ELEMENTS 
Performance of light water reactor fuel and reactor safety, 2: — 
PWR TYPE REACTORS/FUEL-COOLANT INTERA INTERACTION 
Zirconium metal-water oxidation kinetics program peta by 
the nay ee of Reactor a esearch. ly 
ice) “ly oon” -March 1977, 2:48729 (ORNL/ 
PWR TYPE REACTORS/ICE CONDENSERS 
= of hybrid containment vessel with ice condenser, 
PWR TYPE REACTORS/LABORATORY EQUIPMENT 
Chemical laboratories in nuclear ~~ lants, 2:48401 
Wp ead tee meng Fo S/LOSS F COOLANT . 
ysis of post A ray effects in representative light 
water reactors. Volume I: final report, 2: 48718 (EPRENE. © 
425(Vol.1)) 

Computer simulation of the hydroelastic response of a pee og 
water reactor to a sudden — (SOLA-FLX code), 
2:48724 (LA-NUREG-6772 

ee aB al data ee for Seonlale Mod-1 tests S-05-2A and S- 

oD (alternate ECC injection tests), 2:48748 (TREE-NUREG- 


Multirod burst test pe. Quarterly progress report, January- 
March 1977, 2:48728 (ORNL/NUREG. 108) 
PWR FLECHT cosine low flooding rate test series evaluation 
report, 2:48408 (WCAP-8838) 
Rod bundle test facility description for PWR blowdown heat 
transfer project. Technical report 2, 2:48405 (EPRI-289-2A) 
Studies on loss-of-coolant accident. ROSA project, 2:48783 
Two-phase pump ee ——- preliminary test plan. Key 
= report, 2:48378 (EPRI —- 
PWR TYPE REACTORS/MELTDO 
Failure modes of alternate containment a following 
tulated core meltdown, 2:48737 (PB-261890) 
PWR TYPE REACTORS/NEUTRON MONITO 
Design and = of an improved flux monitoring safety 
system, 2:48432 
PWR TYPE REACT! pane dpe 
Technical Division quarterly rt, October 1- 
December 31, 1976, 2367766 OCP Palit 
PWR TYPE REACTOR 
Controlling eet et exposure at operating nuclear 
power stations, 2:48803 
Training operators for Spain's nuclear stations and maintenance/ 
inspection management, 2:48404 
PWR TYPE REACTORS/PIPES 
Fluctuating mechanical forces on a pipe-bend in a PWR system, 


PWR TYPE REACTORS/PLANNING 
British nuclear power on German reactor knowhow. If Britain 
should choose light water reactors a German firm can build 
them to a high standard, 2:48427 
PWR TYPE REACTORS/POWER DENSITY 
Transform and filtration methods in fluctuation analysis, 2:48413 
PWR TYPE REACTORS/POWER DISTRIBUTION 
Computerized axial power distribution monitoring system for 
ressurized water reactors, 2:48428 
= TYPE REACTORS/PRESSURE VESSELS 
bee utational procedure for the stress and deformation analysis 
f high-pressure vessel — 2:48402 
Power reactor —— vessel benchmarks: an overview, 2:48379 
(EPRI-NP-380-SR) 
Reference design of a prestressed concrete pressure vessel for 
pressurized water reactors, 2:48414 
Relationship between radiation ~~ and allowable crack 
size of nuclear pressure vessel, 2:48790 
—— project for recurrent tests in nuclear facilities, 


PWR TYPE REACT stan or 


Two-phase pum P ——- a preliminary test plan. Key 
phase report, 378 (EPRI- NP 128) 


QUANTUM FIELD THEORY 


PWR TYPE REACTORS/RADIOACTIVE WASTE 
Radioactive ox roveniog 
ioactive gaseous waste p: ing pac! 
wi tes Catalytic hydrogen recombiner, 2: 
TYPE REACTORS/1 oo ACCIDENTS 
Probabilistic safety anal ae ee 2:48717 a 

PWR TYPE REACTOR YREACTO 

= effect of human error on the availability oF period 
ted redundant systems, 2:48735 31k) 

PWRT PE REACTORS/REACTOR CONTROL SYSTEMS 
Bottom actuated reactor control system (Patent), 2:48667 
Westinghouse 7300 series Process Control System noise tests, 

2:48650 (WCAP-8892-A) 

PWR TYPE REACTORS/REACTOR KINETICS 
Dynamic analysis of a pressurised water reactor, 2:48412 

PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Reactor on ae system desi: micro-computers, 2:48815 

PWR CTORS/REA R SAFETY 
List of key words with classification for a standard safety report 

for nuclear power plants with PWR or BWR, 2:48789 
Nuclear safety — . ae! Marviken power station, 2:48802 
Probabilistic safety anal rt, 2:48717 (EPRI-NP-424) 

PWR TYPE REACTOR *SPECIFI TIONS 

British nuclear power on German reactor knowhow. If Britain 
should choose light water reactors a German firm can build 
them to a high standard, 2:48427 

PWR TYPE REACTORS/STRESS ANALYSIS 

Computational procedure for the stress and deformation analysis 
of -pressure vessel 2:48402 

PWR TYPE REACTORS FACILITIES 
Rod bundle test facility description for PWR blowdown heat 

transfer project. Technical report 2, 2:48405 (EPRI-289-2A) 

PWR-41 E REACTORS 

See WESTINGHOUSE STANDARD REACTOR 

PYRANOMETERS/RECORDING SYSTEMS 
— data: automation improves accuracy, reduces cost, 

PYRENE/FLUORESCENCE SPECTROSCOPY 
Sub-part-per-trillion detection of polycyclic aromatic 

hy: ms by laser induced molecular fluorescence, 2:49256 

PYRIDINE/PYROLYSIS 

Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report, 11 June-10 September 1976 (4 refs), 

2:47338 2018-5) 

PYRITE/OXIDATION 
Oxidative chemical removal of pyritic sulfur from coal by 

manganese, vanadium, and cerium oxidants (Patent), 2:47066 

PYRITE/REMOVAL 

Chemical studies on SYNTHOIL po. Sixth quarterly report, 
December 1, 1976-March 1, 1977 (Catalyst improvement; 
mineral matter effects; preheated studies; 8 refs; Co molybdate), 
2:47170 (SAND-77-0720) 

PYROCATECHIN 

See PYROCATECHOL 

PYROCATECHOL/OXIDATION 
Use of catechol oxygenase for determination of catechol, 2:49254 

PYROCATECHOL/SPECTROPHOTOMETRY 
Use of catechol oxy, for determination of catechol, 2:49254 

PYROLYSIS/MA TICAL MODELS 
Mathematical model a of a solid particle--effects of the 

heat of reaction, 2:47 
Pyrolysis (7 refs), 2:47183 (CONF-761104-) 
OLYTIC CARBON/DEPOSITION 
Improved gas distributor for coating HTGR fuel particles, 2:47736 
CONF-77061 1-2) 

PYROTECHNIC DEVICES/MOLDING 

Preparation of structural pyrotechnic materials, 2:49693 (MLM- 
2421) 


in nuclear power 
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Q DEVICES/PLASMA DRIFT 
Drift motion of a plasma in a curved magnetic field, 2:50343 
QUADRATURES/ERRORS 
Conjecture in multidimensional quadrature (Asymptotic ex; ion 
for error functional for sii integrand function), 2:50534 
QUANTUM ELECTRODYN. (CS/GAUGE INVARIANCE 
Canonical formulation of QED consistent with operator 
Schwinger terms, 2:50228 (N-77-10840) 
QUA ELECTRODYNAMICS/SCHWINGER TERMS 
Canonical formulation of QED consistent with operator 
Schwinger terms, 2:50228 (N-77-10840) 
ANTUM FIELD THEO) 


QU RY 
See also QUANTUM ELECTRODYNAMICS 
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by hm FIELD THEORY/CLASSICAL MECHANICS 


M200 GLACIIO) nn 
=. (SLAC-198) 


“a tensor trace over space coordinates), 78027 (COO- 
QUANTUM ae * aaa 
yam ap 


cou constant methods for studying cutoff field theories, 
acer 


bag ee f the fundamental problem of quantum mechanics, 
2:50299 (AD-A-034237) 
QUARK MODEL/VECTOR MESONS 
SU3, quark model and vector dominance model solutions for the 
radiative transitions — 2:50221 (N-77-10894) 
QUARTZ/DISSOLUTION 
= a quartz dissolution and precipitation, 2:48263 (COO- 
QUARTZ/PRECIPITATION 
Near) quartz dissolution and precipitation, 2:48263 (COO- 
a pl pea INTERACTIONS 
Kinetics of silica 2:48232 (COO-2607-4) 
QUARTZ/SOLUB) 
Solubility 5 a CO ma temperatures and high 


2:48259 Coat 
oulise'Gtochense sun 


Uranium with: 222Rn in frozen terrain, 2:47716 
QUEB DEPOSITS 
Uranium prospecting with ***Rn in frozen terrain, 2:47716 


RADAR 
Derivation of simple poles in a transfer function from real 
frequency information. Part 3. Obje ag and 
identification (Indentification of like targets by use of pole 
ma from frequency-domain data), 2:50298 (UCRL- 
RADIATION ACCIDENTS 


x ~ n occurrences reported in March and April 
bee ner = ro ete for the estimation of plutonium oxide leak 


a RADIA 2:47808 (BNWL-2198) 
RADIATION At ACCIDENTS, IATION MONITORING 
Fast-neutron detector for use as a monitor, 2:49562 
RADIATION BELTS/BACKGROUND [ATION 
nen OS ceeeaien Ceigreuns cates is an OR commer yet, 
RADIATION BELTS/TRAPPED ELECTRONS 
Relation — bounce-a 


collisional transport 
coefficients electrons. Interim 
350168 AD Me 034120) 
RADIATION CHEMISTRY/BIBLIOGRAPHIES 
Biweekly list of papers on radiation chemistry. Annual cumulation 
with keyword and author indexes. Volume 9, 2:49304 (TID- 


602) 
RADIATION CHEMISTRY/STANDARDIZED 
TERMINOLOGY 


Thesaurus for radiation chemistry, 2:49306 (UND-RCDC-1 

RADIATION DAMAGE BIOLOGICAL) . 
See RADIATION INJURIES 

RADIATION DAMAGE ~-\ rccraaes 
See RADIATION EFFECTS 

RADIATION DECONTAMINATION 
See DECONTAMINATION ‘ 

a IN DOSEMETERS 


EMETERS 
RADIATION DOSES/COMPUTER CALCULATIONS 
Computer code for yy’ doses due to tritium 
exposures, 2:50018 — ne 
User a" for compu cdg ee pene (Internal radiation doses 
trom sadionsclides pete 2:50017 (BNWL- 


2209) 
WOLGA 1, pees 2 at die 
juent air released 


sy ct sures, 4374 (ORNL 24258)" 


8th annual national conference on radiation control. Radiation 
benefits and ss: acts, issues, and options, 20010 (FDIA-T7 


to 
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RADIATION DOSES/INTERNAL IRRADIATION 
Computer code for calc’ 1 doses due to tritium 
2:50018 (UCRL- 130Rev.1 
OLOGY 


RADIATION DOSES/STANDARDIZED 
Sth anneal nations! conference on radiation cos trol. Radiation 
benefits and risks: facts, issues, and options, 2:50010 (FDA-77- 
RADIATION EFFECTS/MEETINGS 
IEEE annual conference on nuclear and space radiation effects, 
i California, July 27-30, 1976, 2:50285 
EXPOSURE (DOSES) 


IN HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES/ENERGY DEPENDENCE 5 
—_ dependence of electron radiation damage in I-valine, 


2:4 
RADIATION MONITORING/MICROPROCESSORS 
-based radiation monitoring systems, 2:48623 
RADIATION MONITORS 
See also LIQUID CONTAMINATION MONITORS 
NEUTRON MONITORS 
Online high sensitivity measurement system for transuranic 
aerosols, 2:48619 
RADIATION MONITORS/CALIBRATION 
rocessor-assisted calibration for a remote working level 
monitor, 2:49559 
a mone ne 
Second-generation 1024-channel portable gamma-ray 
spectrometer (Nal scintillation detector), 2:49587 
erate By survey me = Re numerical display, 2:49558 
RADIATIO 
Fire-effluen to none ee ll and containment experiments, 
2:47809 (UCRL-52000-77-3) 
RADIATION PROTECTION/MEETINGS 
8th annual national conference on radiation control. Radiation 
benefits and risks: facts, issues, and options, 2:50010 (FDA-77- 


8021) 
RADIATION PROTECTION/STANDARDS 
8th annual national conference on radiation control. Radiation 
benefits and risks: facts, issues, and options, 2:50010 (FDA-77- 


8021) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SCATTERING ANALYSIS 
Hybrid pulse pile-up rejection system as applied to Rutherford 


bec cnoys Tt 
RADIATION SO 


(For cosmic sources of radiation see also COSMIC GAMMA 
IC RADIO SOURCES, and COSMIC X- 


Y SOUR 
RADIATION ‘SOURCES/DESIGN 
—— of ionizing radiation (Patent; oomte of ionizing 
for caibestiont of multichannel 
RADIATION SOURCES/D 


gu byt 
:47826 (PB-261330 
TOR CO wren een ae tl 
“ae detectors for neutron field investigation 
radiators made of *Li, NSPIN RESONANCE 
RADICALS/ELECTRON SPIN RESO) 
nn pene pa ge 
See epeaemns ant electron nuclear doub! 
studies, 2:49297 
photosensitized production of free radicals in organic 


Mercury 
- 2:49303 
jon radicals of ba — 

Anion radicals Penmaes ylia eae me ee a. 
electron spin resonance and electron nuclear = 
studies, 2:49297 

RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE 


EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFL' 
TRANSPORT 


penaieine. 


INMENTAL 


Air pathwa: epemese ent Seapiee anty hn Mente 
uclear Generating Pan (Nuc ed plant gaseous 
effluents), 2:49742 (EPA-520/5-76-015) 
Groundwater 


monitoring program Hanford Si 
va Whew oe effluents), 2:49781 eNweeae 


environmental quarterly, March 1, 
“ior June I (Air lution in environs of Cu smelter and 
cadinuatiens in food chains), 2:49708 (HASL-321) 
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i it studies in the oceans. Progress rt, Jan 1, 
1976-December 31, 1976 (Fallout and ea omer = sli 
distributions in seawater, ocean sediments, and plankton), 
2:50144 moet oe 

Research reports of the Environmental ey 
Laboratory, Las Vegas, January-December, 1976 (Moni 
environmental transport of radioactive and chemical ~ men | 
2:49745 (NP-22035) 

User guide for computer pro food (Internal radiation doses to 
man from radionuclides in food products), 2:50017 (BNWL- 


WOLGA 1, a FORTRAN IV program for calculation of the y- 
dose rate from radioactive effluent air released by one or several 
continuous! —_ sources, 2:49746 (ORNL t.4258) 

we NTS/ON-LINE MEAS 


and Support 


Sieeean monitori for nuclear reactors, 2:48807 
RADIOACTIVE E PLUENTS/RADIA LATION MONITORING 
Effluent monitoring for nuclear safe 2:47819 
Liquid effluent beta monitor, 2:4955 
Some problems of ion on anaiees of ionizing 
radiation around er reactor site, 2:48679 
RADIOACTIVE MA / CARCINOGENESIS 
Distribution of radioactive materials in aquatic environments with 
— tion of their carcinogenic potential in aquatic animals, 
RADIOACTIVE MATERIALS/DISTRIBUTION 
Distribution of radioactive materials in aquatic environments with 
— — tion of their carcinogenic potential in aquatic animals, 
RADIOACTIVE MATERIALS/HEALTH HAZARDS 
Environmental radiation and the lung (Pu, Ra, Rn), 2:50019 
RADIOACTIVE MATERIALS/LI SING 
8th annual national conference on radiation control. Radiation 
benefits and risks: facts, issues, and options, 2:50010 (FDA-77- 


8021) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also STACK DISPOSAL 
a toxic wastes. 2. Poisonous and radioactive wastes, 
Transportation and di of radioactive wastes, 2:47800 
RADIOACTIVE WA: DISPOSAL/COST BENEFIT 
ANALYSIS 


Critical evaluation of the limit of transuranic contamination of low 
level waste, 2:47798 
RADIOACTIVE WASTE DISPOSAL/GASEOUS WASTES 
Method Naar a gas cylinder with radioactive dilute gas 
(Patent), 
RADIOACTIVE” WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Ri” waste isolation: a national problem, 2:47794 (Y/OWI/ 
RADIOACTIVE WASTE DISPOSAL/HAZARDS 
of radioactive wastes from fission reactors, 2:47806 
= oo in the absence of complete data, 2:48733 (PB- 
RADIOACTIVE WASTE DISPOSAL/LAND USE 
Land requirement for a radioactive poe yard, 2:47801 
RADIOA E WASTE DISPOSA DISPOSAL 
Can nuclear wastes be buried at sea, 2:47805 
Non-USA di of radioactive waste in the oceans: past and 


ing, 2:47786 (COO-3563-53) 
RADIOACTIVE WASTE DISPOSAL/PONDS 
inventory of *° 2°Pu, Sr, and '*7Cs in waste pond 
No. 2 pat” 2:47790 ORNL/TM-5802 
— VE WA pte hegee pt nee J serene ba 
conceptual design tion of a bedded salt t plant in 
southeast New Mexico, 2: er (ORNL/TM-591 i” 
Disposal of radioactive waste from the aolnaiee nuclear 
power station, 2:47803 
Radioactive waste isolation: a national problem, 2:47794 (Y/OWI/ 


-10) 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Land requirement for a radioactive waste di yard, 2:47801 
RADIOA WASTE DISPOSAL/SO) WASTES 
ing, storage, and disposition of solid low level wastes, 


2:4 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
of radionuclide chains through an adsorbing medium, 
2:47783 (BNWL-SA-5787) 
ERDA proposes of radioactive wastes from fission reactors, 2:47806 


Study of geologic formations for data on 
ma ment pe sites for nuclear waste , 2:47761 


ee nes eer low ‘level wastes, 


Hydro! of radionuclides from low-level waste burial 
ae 2:477 7784 (CONF-7705 12-7) 


RADIOACTIVE WASTE PROCESSING/ 


Nuclear W Oo ecient October- 
December 1 ey ckal 2:47756 ONWL 
“eae = shale fracturing at Bh 2:47785 (CONF- 
RADIOA WASTE DISPOSAL/WATER CHEMISTRY 
Evaluation of isotope — land burial. Water chemistry at 
—— operated low-level radioactive waste 


Pras: ENLNUKEG. 50870 70) pale £6 


RADIOACTIVE WASTE FA / RELIABILITY 
—— and safety program plan outline for the 
hase of a waste isolation facility, 2:47793 (Y/O 


6528/1 
“oo sit. Been mone tn whesnipe dye tm od : 
eliability ety pro; ou ‘or 7 
— D a waste isolation fn facility, 2:47793 (Y/O }UB-77/ 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
High-level waste management, 2:47757 (NP-21978) 
International waste-management symposium, 2:47760 
RADIOACTIVE WASTE MANAG NNT/LEGAL ASPECTS 


y question, 2:47788 -UR-77-216 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Nuclear Waste M: woos report, October- 
December 1976, 2: 9156 
Research and develo — Laat for TLIO D 
waste within the U.S. Energy Research and Development 
Administration, 2 pots 


Technical Division qi ee rt, October 1- 
December 31, 1976, 2:47766 (ICP-1 iD 
we et IVE WASTE MANAGEMENT/SAFETY 


8th annual national conference on radiation control. Radiation 
= and risks: facts, issues, and options, 2:50010 (FDA-77- 


8021) 
RADIOACTIVE WASTE PROCESSING 
Device for removing radioactive iodine discharged from a nuclear 
reactor (Patent), 2:48387 
Radioactive gaseous waste processing pac' 
lants. Catalytic hydrogen recombiner (PWR), 2:48417 
IOACTIVE WASTE PROCESSING/ADSORBENTS 
Granulation of powdered natural sorbents and their application for 
deactivation of radioactive waste waters, 2:47773 
RADIOACTIVE WASTE PROCESSING/COMBUSTION 
Mound Laboratory Cyclone Incinerator for radioactive waste, 
2:47767 (MLM-2422(OP)) 
RADIOACTIVE WASTE PROCESSING/EVAPORATION 
Venturi washers to increase the efficiency of decontamination 
ee prem d pm 2:47779 
RADIOA WASTE PROCESSING/FILTRATION 
Vacuum cleaner for radioactively contaminated particles, 2:47762 
(AD-D-003545) 
RADIOACTIVE WASTE PROCESSING/FLOCCULATION 
Treatment of radioactive waste water by flocculation method. I. 
Relation of phase boundary potential of ferric hydroxide 
a and itation rate of ®°Sr, 2:4777 
IOACTIVE PROCESSING/GASEOUS WASTES 


Method for tac condensive gases from gases containing 
radioactive rare gases (Patent), 2:47771 


tent), 2:47770 
RADIOACTIVE WA WASTE PROCESSING/HOT PRESSING 
Is waste problem solved (Hot isostatic , 2:47780 
RADIOA WASTE PROCESSING/LIQUID WASTES 
Concentration and storage of level liquid waste at Allied- 
General ner en Services, 2: 
Disposal of radioactive waste ee the Gundremmingen nuclear 
— station, 2:47803 
acquired and technology developed by the Nuclear 
tT radioacti 


1UB-77/ 


in nuclear power 


<0) in managing ve wastes, 2:47781 
-tr- 
sales of a wi 
waste slurries, 2:47751 
Radioactive wastes from the nuclear fuel cycle, 2:47769 
RADIOACTIVE W. WASTE PROCESSING 
PROGRAMS 


Research and deve it program for transuranic-contaminated 
waste within the U.S. Energy Research and Development 
Administration, 2:47759 
RADIOACTIVE WASTE PROCESSING/SOLID WASTES 
Radioactive wastes from the nuclear fuel cycle, 2:47769 
RADIOACTIVE W: WASTE PROCESSING/SOLIDIFICATION 
— with bituminization in Belgium, 2:47774 (BNWL-tr- 


-film evaporator with simulated high level 


50) 
Fixation of low and medium-active radioactive wastes in bitumen, 
2:47775 (BNWL-tr-252) 
New methods for <iteifyog high-level radioactive wastes, 2:47778 





RADIOACTIVE WASTE PROCESSING/ZEOLITES 


Nuclear Waste uarterly progress report, October- 
December 1976, 2:47756 1156 (BNWL.22 5) 

Properties of np wastes and waste containers. Quarterly 
progress repo: -December 1976 (Urea-formaldehyde; 
polymer; Oeetinad cement), 2:47764 (BNL-NUREG- 

Radioactive wastes from the nuclear fuel cycle, 2:47769 

Technical Division quarterly Ay — , October 1- 
December 31, 1976, 2:47766 (ICP-1111 

Vitrification of strontium-90 fluoride, 2:47763 (ARH-SA-261) 

RADIOACTIVE WASTE PROCESSING/ZEOLITES 
of radioactive waste solution with zeolites. I. Thermal 

transformation of Na, Cs and Sr type zeolites, 2:47777 
RADIOACTIVE WASTE STORAGE 

Transportation and dis of radioactive wastes, 2:47800 
RADIOACTIVE WA STORAGE/CAPSULES 

Electrochemical decontamination of strontium fluoride storage 
les, 2:49313 (BNWL-2125) 

RADIOACTIVE WASTE STORAGE/CONTAINERS 

Closure process and system for a radioactive waste receptacle 
(Patent), 2:47795 

Closure system for a nuclear storage vessel (Patent), 2:48599 

RADIOA E WASTE STORAGE/GEOLOGIC DEPOSITS 

Radioactive waste isolation: a national problem, 2:47794 (Y/OWI/ 


TM-10) 
RADIOACTIVE WASTE STORAGE/GLASS 
Chemical durability of suitable for the storage of hi ay 
radioactive _——, II. On the continuous leach metuod fo 
low tem; e glasses of boro-silicate system, 2:47802 
RADIOA EV WASTE STORAG: 
= a in the absence of complete data, 2:48733 (PB- 
RADIOACTIVE WASTE STORAGE/LIQUID WASTES 
Concentration and storage of Le +. level liquid waste at Allied- 
General Nuclear Save, 3 47772 
Radioactive wastes from the eae fuel a: 2:47769 
a WASTE STORAGE/PUBLIC RELATIONS 
pan hasis in the nuclear debate, 2:48904 
RADIGA T A WASTE STORAGE/RADIATION 
MONITORIN 
— monring of radioactive waste trenches, 2:47787 (DP- 
RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 
Berio” waste isolation: a national problem, 2:47794 (Y/OWI/ 
RADIOACTIVE WASTE STORAGE/SITE SELECTION 
Review and analysis of hydrogeologic conditions near the site of a 
tential nuclear-waste repository, Eddy and Lea Counties, 
ew Mexico, 2:50109 (USGS-OFR-77-123) 
RADIOACTIVE WASTE STORAGE/SOLID WASTES 
— storage, and disposition of solid low level wastes, 
oY IVE WASTE STORAGE/UNDERGROUND 
—— storage, and disposition of solid low level wastes, 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 


— drum retrieval. Interim report, July 1974-September 1976, 
2:47792 (TREE-1079) 
RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/CLASSIFICATION 
Critical evaluation of the limit of transuranic contamination of low 
level waste, 2:47798 
Interim rt to the Nuclear Regulatory Commission on 
radioactive waste classification, 2: "47738 Siete tseee 
RADIOACTIVE WASTES/ENVIRO! AL EFFECTS 
Distribution of radioactive materials in Cooma environments with 
= of their carcinogenic potential in aquatic animals, 
RADIOACTIVE WASTES/RADIOECOLOGICAL 
CONCENTRATION 


Distribution of radioactive materials in aquatic environments with 
— — tion of their carcinogenic potential in aquatic animals, 
Transporation and disposal of radio ctive wastes, 247800, 
rtation oO! jioactive wastes, 
RADIOAPPLICATO) 
See RADIA TION St SOURCES 
RADIOCHEMISTRY/CALIBRATION STANDARDS 
Natural matrix standards (Reference standards for radionuclides in 
environmental samples), 2:49754 (COO-3563-51) 
RADIODIAGNOSIS IONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
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RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
Quarterly ae cans on the Strontium Heat Source a 
and the Beneficial Isotopes Utilization 
vision of Nuclear Research and Applications or anuary- 
March 1977, 2:47832 (BNWL-1845- rv} 
Savannah River Sempace monthly report: 7°*Pu fuel form 
rocesses, 2:47833 PSt.77-128-4) 
PROCESSING 


RADIOISOTOPE SC. 
in nuclear a - 49602 


Use of com 
RADIOL PE SCANNERS/TOMOGRAPHY 


= ofa ring Pés pseudorandom aperture for transverse 


a 2:49555 
RADIOISOTOPES DIE SION ‘ 
Hydrol rt of radionuclides from low-level waste burial 


2aTT a ale a 
IOISOTOPES EFFECTS 
Report of the Health Effects Committee ERDA workshop on the 


health effects of trace contaminants from coal combustion (50 
re), 2:47358 (UR-2490-1106) 
RADIOISOTOPES/HEALTH 
Report of the Health Effects Committee ERDA workshop on the 
health effects of trace contaminants from coal combustion (50 
refs), 2:47358 (UR-2490-1 106) 
IMETERS/DESIGN 
Measurement of solar radiation (Patent; photoresistor), 2:47927 
RADIOMETERS/PERFORMANCE 
Newly devised infrared radiometer (ERI type IR ground scanner) 
= = surface temperature of the Mihara crater, O-shima, 
RADIONUCLIDES 
See RADIOISOTOPES 
OSTERILIZATION/TEMPERATURE DEPENDENCE 
— and textural changes in radappertized chicken as affected 
irradiation temperature, NaCl, and phosphate additions 
amma radiation), 2:50005 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/BEAM MONITORING 
3-dimensional beam scanning system for particle radiation therapy, 
2:49472 (LBL-5546) 
RADIOTHERAPY/HEAVY ION ACCELERATO 
Heavy ion facility for radiation therapy, 2:49424 (LBL-5545) 
RADIOTHERAPY/SIDE EFFECTS 
Localization of *’Ga citrate in salivary glands following radiation 
therapy, 2:50012 
RADIOWAVE RADIATION 
See also SOLAR RADIOWAVE RADIATION 
RADIOWAVE RADIATION/WAVE PROPAGATION 
A study of the effects of temperature variations on radio wave 
absorption. Research and development technical report (5 
MHz), 2:50164 (AD-A-037645) 
RADIUM 213/ALPHA DECAY 
Alpha decay theoretical calculations for 125-neutron nuclei (shell 
model, J, 77), 2:50254 
and alpha decay from the 2.1-msec isomer 7"*Ra, 2:50255 
RADIUM 226/RADIATION MONITORING 
Reconnaissance water sampling for radium-226 in central and 
— Florida, December 1974-March 1976. Water-resources 
-* = ag (PB-262376) 
RADON/D! 


Noble Noble gas permeability of polym of er films and coatings, 2:49282 


ee radiation and Saas (Pu, Ra, Rn), 2:50019 
RADON/RADIATION MONITO 
Microprocessor-assisted calibration for a remote working level 
monitor, 2:49559 _ 
Radon survey tec 


ues. Report of working group 3, 2:47680 
— 209, Y LEVELS 


from the 2.1-msec isomer ?"*Ra, 2:50255 
RADON CDON 211, ADELA Dt Y 


Alpha decay theoretical calculations for 125-neutron nuclei (shell 
model, J, 77), 2:50254 
RADON 222/RADIATION MONITORING 
Radon in uranium exploration, 2:47704 
RAFT RIVER VALLEY/G EXPLORATION 
Raft River Geothermal Exploratory Hole No. 2, RRGE-2. 
Completion report, 2:48197 (IDO-10066) 
RAFT R VALLEY/GEOTHERMAL 
— = interference tests from two geothermal reservoirs, 
RAFT RIVER VALLEY/WELL DRILLING 
Raft —- rah opener Exploratory Hole No. 2, RRGE-2. 
oe Se 2:48197 (IDO-10066) 
RAILWA TIVE EVALUATIONS 
Northern railwa' Kn 2:47507 
RAILWAY MICS 
Northern railway 2:47507 
RAILWAY ILITY STUDIES 
Northern railway option, 2:47507 
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RANGE FINDERS 
Experiments with short laser pulses related to wavelength 
conversion of laser radiation (Eye-safe range finder), 2:49367 
(N-77-10521) 
RAPID TRANSIT SYSTEMS 
The impact of the U.S. energy situation on high speed ground 
transportation. Technical report, 2: cog — 
RAPID NSIT SYSTEMS, 
Evaluation of rail rapid transit and ex mde sr a in the urban 
commuter market. Final report, 2 a oe 
RAPID TRANSIT SYSTEMS/FUEL CONSUMPTION 
Evaluation of rail rapid transit and ex tnt bus service in the urban 
commuter market. Final report, 2:49097 — 
RARE EARTH ALLOYS/MAGNETOSTRI 
Highly etostrictive rare earth-iron alloys. Technical report, 
49171 (AD-A-038251) 
EARTHS 


See also CERIUM 

EUROPIUM 

LANTHANUM 

NEODYMIUM 

PRASEODYMIUM 

SAMARIUM 

YTTERBIUM 

RARE EARTHS/ABSORPTION SPECTROSCOPY 
Spectrophotometric microdetermination of alkaline earth and 

lanthanide elements with hydroxy na _— blue and 
aw acid, 2:49257 


RARE GASES/ADSORPTION 
Method for separating condensive gases from gases containing 
radioactive rare (Patent), 2:47771 
TEMETERS ) 


See DOSE RATEMETERS 
RATS/BIOLOGICAL RADIATION EFFECTS 
Annotated bibliography of reports. Supplement number 8, 1 July 
1975-30 September 1976. Annual report, 2:50093 (AD-A- 
_ 


See REFUSE DERIVED FUELS 
CTIVITY/MEASURING METHODS 
About the remarks of G. Kosaly and J. Valko in connection with 
the pulses neutron reactivity measurement, 2:48573 
CTIVITY METERS 


Reactivity meter for nuclear power stations, 2:48613 
REACTOR ACCIDENTS 
See also DESIGN BASIS ACCIDENTS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Density and shape factor of sodium aerosol. Final r kage October 
1, 1975-January 31, 1977 (LMFBR), 2:48482 (COO-2803-4) 
Recent occurrences at nuclear reactors and their causes, 2:48805 
REACTOR ACCIDENTS/EMERGENCY PLAN 
Reactor Safety Study (WASH-1400) and its implications for 
sees emergency response planning, 2:48747 (SAND-76- 


5987) 
REACTOR ACCIDENTS/NEUTRON LEAKAGE 
Monte Carlo treatment of fundamental-mode neutron leakage in 
the presence of voids (LMFBR), 2:48585 
REA R ACCIDENTS/PROBABILITY 
Probabilistic —_—a Final report (PWR and BWR), 
2:48717 (EPRI-NP-424) 
STADIC: a computer code for combining probability distributions 
(HTGR), 2:48435 (GA-A-14055) 
REACTOR ACCIDENTS/RADIATION STREAMING 
Monte Carlo treatment of fundamental-mode neutron leakage in 
the presence of voids (LMFBR), 2:48585 
REA R ACCIDENTS/SIMULATION 
Nuclear safety experiments in the Marviken power station, 2:48802 
REACTOR CHANNELS 
(Passage through the reactor.) 
REACTOR CHANNELS/FLUID FLOW 
Structure-fluid interaction between a vibrating wall and flow in a 
channel, 2:48589 
REACTOR CHANNELS/MECHANICAL VIBRATIONS 
Structure-fluid interaction between a vibrating wall and flow in a 
channel, 2:48589 
REACTOR CHARGING MACHINES 
Apparatus for fuel ent (Patent), 2:48596 
REA R COMPO 
See also BREEDING BLANKETS 


REACTOR COOLING SYSTEMS/FLOW REGULATORS 


CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/AGING 
Proposed research on class I components to test a general 
approach to accelerated Som ete combined stress 
environments, 2:48746 (SA 76-0715) 
om OR COMPONENTS/DESIGN Scie 
eactor development pro ro report, Novem 
(LMFBR), 2:48709 (ANL-RDP-35 
REACTOR COMPONENTS/FABRICATION 
Unique large scale NSSS manufacturing plant built in three years 
(Spain), 2:48373 
REACTOR COMPONENTS/FAILURES 
The effect of human error on the availability of periodically 
inspected redundant systems (PWR), 2:48735 (PB-261840) 
REACTOR COMPONENTS/LAND TRANSPORT 
Adequacy of road bridges for the movement of the 300-tonne 
transporter of the Department of Atomic Energy, 2:48611 
REACTOR COMPONENTS/MECHANICAL RATIONS 
Experiments on fluidelastic vibrations of tube arrays, 2:48480 
(ANL-CT-77-16) 
REACTOR COMPONENTS/PERFORMANCE TESTING 
Proposed research on class I components to test a general 
approach to accelerated aging under combined stress 
environments, 2:48746 (SAND-76-0715) 
REACTOR COMPONENTS/RELIABILITY 
Fast reactor safety technical pro report, April-June 1976 
(LMFBR), 2:48721 (HEDL- 76-56) 
Probability intervals for the top event unavailability of fault trees, 
2:48736 (PB-261841) 
REACTOR COMPONENTS/STRESS ANALYSIS 
Inelastic analysis of high temperature structure, 2:48463 
REACTOR COMPONENTS/ULTRASONIC TESTING 
Development of high-sensitivity ultrasonic techniques for in- 
service inspection of nuclear reactors. Annual report, July 1, 
1975-June 30, 1976, 2:48591 (NUREG-0208) 
REACTOR COMPONENTS/WELDED JOINTS 
Nickel-molybdenum-chromium alloy bare welding rods and 
electrodes, 2:48539 (RDT-M-1-15T(4-77)) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor. 7: 
Apparatus for controlling reactor output (Patent), 2:48658 
eae _— withdrawal sequence (BWR), 2:48649 (NEDO- 
1 
Device for controlling distribution of flow rate of coolant in a 
nuclear reactor (Patent), 2:48653 
Nuclear reactor (Patent), 2:48654 
Optimal control of a boiling water nuclear reactor, 2:48663 
Output control device in a nuclear reactor, 2:48661 
Reactor and station control, 2:48668 
Surveillance apparatus in an atomic wc (Patent), 2:48662 
Synthesis of digital control systems ~ye nuclear reactors, (2). 
Synthesis of closed-loop control system, 2:48664 
REACTOR CONTROL SYSTEMS/DESIGN 
Bottom actuated reactor control system (Patent), 2:48667 
REACTOR CONTROL SYSTEMS/MICROPROCESSO! 
Impact of microprocessors on the power industry (a philosophical 
overview), 2:48671 
REACTOR CONTROL SYSTEMS/NEUTRON DETECTORS 
Neutron detectors for reactor control, 2:48669 
REACTOR CONTROL SYSTEMS/TESTING 
Westinghouse 7300 series Process Control System noise tests, 
2:48650 (WCAP-8892-A) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also INTEGRATED COOLING SYSTEMS 
SECONDARY COOLANT CIRCUITS 
Method of secu: — and tool used therefor (Patent; 
LMFBR), 2:48 
REACTOR COOLING SYSTEMS/COLD TRAPS 
Purification test of sodium by cold trap system, 2:48520 
REACTOR COOLING SYSTEMS/CORROSION INHIBITORS 
Corrosion inhibition by injection of oxygen gas into feedwater 
system in BWR pliant, 2:48397 
REACTOR COOLING SYSTEMS/FLOW REGULATORS 
— _ controlling water supply to nuclear reactor (Patent), 





REACTOR COOLING SYSTEMS/FLUID FLOW 


MACTRA saree SYSTEMS/FLUID FLOW 


Rae eeuitin NL-RDP-37) RDP.31) gpecedngh 


LING SYSTEMS/GAMMA SPECTROSCOPY 
-ray = for on-line measurements 
Oo SYSTE 
REACTOR COOL! G SYSTEM LEAK I DETECTORS 
Circuit for 


water leak in a sodium cooling system 
(Patent), 2:48512 


— R COOLING a pot ap pr GRADIENTS | 
a computer program for analysis of pressure transients in 
hydraulic networks, including the effect of pipe plasticity, 

2: 48705 (ANL-76-64) 
—S COOLING SYSTEMS/PUMPS 


REACTOR CORED x19 UPTION/AFTER- HEAT REMOVAL 


Reactor developmen report, October 1976 
LMFBR) yet 2:48708 1A NL-RDP-34) 


REACTOR CORE DIS: UPTION/ MATHEMATICAL MODELS 


“LMFBR), 248107 ANCRDP) 


Reactor development pro 0; report, October 1976 
(LMFBR), 2:48708 ANL-RDP-S) 


ropes rt, March 1977 
we MED) 22 2:48712 — vag 

/ DESIGN 

p- 


“eee po hee report, November 1976 
(LMFBR), 2:48709 248709 (ANL-RBP 5) ce 
REACTOR CORE 


R de amare ber 1976 

ea eee 

. (EMFBR), 248711 (AR (ANL-RDP 58) ei » 1977 
eacti lopment 5) Marc 
(LMFBR) 248 2:48712 (ANL-RDP- 9) = sani 


Sumner er finite-element code calculations to hydrostatically 
loaded subassembly-duct am 2:48706 (ANL-77-1) 
Fast breeder reactor pha 
REACTOR CORES, 


COROPT (Core Optimization a computer pro; 
a LMFBR mixed-oxide fuel cores, 2: he al TOES 
Design e core and core structures for the experimental multi- 


payee ea my Lt 2:48464 
T ul ote ied beet linder 

emperature in a multic’ coo! -generating cy’ 

with flow bloc in one of the eccentric channels, 348798 
"eS peerage don tal 

ressu: Ww _— tests. report 

nested 23 4849 1 Sonat te 2) 

RES/PRESSURE D 


ROP 
M pressre-dop an flow-distribution tests. Final report 
A LMFER) 2:48491 ees 2) 
REACTOR CORES/S 
CRUNCH ID: a computer program for seismic analysis of the 
HTGR core, 2:484 aie a 
REACTOR CORES/TEMPERA MEASUREMENT 
— temperature measurement by means of a noise thermometer 
and ultrasound, 2:48609 (ORNL-tr-4311) 
REACTOR DECOMMISSIONING 
Status _——_ 
REACTOR 
See FUEL EL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Apparatus for measuring neutron flux in a nuclear reactor, 2:48601 
“a . nuclear wg od plants taking into account seismic 
Seismic instrumentation, 2:48795 
Development of of high-sensitivity ultrasonic techniques for in- 
ey ion of nuclear reactors. Annual report, July 1, 
1975. Ju 1976, 2:48591 (NUREG-0208) 
Device for moving a detector (Patent), 2:48604 
Practical implementation of ee gee! Guide 1.75 in nuclear 
plant instrumentation systems, 2:48546 
a S —_ 7 transmitters, 2:48622 ‘ 
Qualification of Class 1E equipment: an approach, 2:48624 
Reactor and station control, 2:48668 
REACTOR INSTRUMENTATION/STANDARDS 


IEE/PES Nuclear Power a ee (NPEC) 
— development: status jectives wa 1976, 


of nuclear power facilities, 2:48543 


ERA Vol. 2, No. 20 


orithm for optimal nuclear reactor 
248579 


report f 
1977 (LMFBR; SPHINK Code), 


XS-3045-16 
nates CALCULATIONS 
Accuracy of the improved quasistatic space-time method checked 
with experiment (Heavy water modeated reactors), 2:48477 
REACTOR KINETICS/D UATIONS 
Canonical ling and control of multiple-core nuclear 
reactors, 2:48581 
REACTOR KINETICS/NEUTRON TRANSPORT = 
a propagation across a temperature discontinuity, 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Sere ee en ee See 


in three-dimensional neu ee 2:48584 
— R KINETICS/PERTURBATION THEORY ie 
lew developments in perturbation methods in 
nuclide field, 2:4858: 
REACTOR LATTICES/NEUTRON TRANSPORT 
vom multigroup diffusion equation code EWA-2-30, 


REACTOR LICENSING 
Power Reactor Docket Information, 2:48537 (NUREG/PRDI-77/ 


5) 
— Reactor Docket Information, 2:48538 (NUREG/PRDI-77/ 


) 
REACTOR LICENSING/LEGAL ASPECTS 
a for approval of nuclear power plants in 


lic of Germany, 2:48544 
Se 


Anis 
22 nimocr 37 nuclear reactor structural steel, 2:48615 
REACTOR MATERIALS/CORROSION 
Corrosion of stainless steel (a biblio; 
for 1964-Mar 77, 2:49197 (NTIS 
REACTOR MATERIALS CAL TESTS 
Materials and their application in the nuclear roy 2:49166 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
“QUEST” quantitative stereoscopy computer —~ (For use with 
electron to study void s 
ions, in FORTRA: TRAN), 249211 (WARD-4 
REACTOR MATERIALS/RESEARCH P* 


and self- 
October 
ane ano Kase 


to boili ae ceomtes, ( 2:48399 
yf (1), 


noise anal: 
REA R NOISE/NO: 
Exact statistical analysis of coer ae nuclear-power 
reactor models by the Fokker-Planck method. I. Reactor with 
direct power feedback, 2:48583 
REACTOR NOISE/NUMERICAL SOLUTION 


Exact statistical analysis of nonlinear dynamic nuclear-power 
reactor models by ‘the Fokker-Planck method. I. Reactor with 
direct power feedback, 2:48583 

Duane Arnold Seat Center, Unit 1. Annual 

ter, Unit operat 
- - a = 2:48534 (DOCKET-50331- 


oe 2 4p 


Genesis OP 
et pnt 2: 48368 (JUL-Conf-21) 


2 th - lr 


REACTOR PROTECTION SYSTEMS/LOGIC CIRCUITS 
a ae elements for use with reactor safety systems, 
REACTOR cet gt SYSTEMS/MICROPROCESSO! 


IRS 
REACTOR PRO OTECTION SYSTEM /REACTO) CTOR sens 


Seemeerent requirements for Class 1E 
Lat ay equipment: a practical approach, 2:48814 


“ud and experimental investigations of the behavior of reactor 
and designs under various real or hypothetical accidents.) 
aaa ian Stating on Sat cennter catty and evlated 


_ Diy 2488 Final report (PWR and B 
WR 
2:48717 iat any yn “ 
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Temperature in a multichannel cooled heat-generating cylinder 
with flow blockage in one of the —— channels, 2 48798 
REACTOR SAFETY/DOCUMENTATI 
List of key words with classification =e a siti safety report 
for nuclear power plants with PWR or BWR, 2:48789 
REACTOR S. ‘TY/PLANNING 
Russian approach to nuclear reactor safety, 2:48800 
REACTOR eadibeas PROGRAMS 
Fast reactor safety technical report, April-June 1976 
(LMFBR), 2:48721 (HEDL-T. E-76-56) 
Monthly ts for Office of Nuclear Regulatory Research 
pe Ridge National Laboratory, March 1977, 
30 (ORNL/NUREG/TM 111 


11) 
Monthly — for Office of of Nuclear Regulatory Research 
at _ aa National Labora 2s 48731 (ORN (ORNL/ 
REACTOR SAPETY/ TEST FACILITIES 
Nuclear safety experiments in the Marviken power station, 2:48802 
REACTOR SHUTDOWN 
Heuristic tree search algorithm for optimal nuclear reactor 
shutdown problems, 2:48579 
REACTOR SHUTDOWN/SAFETY ENGINEERING 
Advanced safety analysis. Ninth quarterly 
November 1976 (LMFBR), 2:48720 (CEFR 14038) 
REACTOR SIMULATORS 
Analog =semi-digital hybrid simulator specifically for analysis of 
pulsed reactor performance, 2:48694 
Apparatus for simulating a reactor core (Patent), 2:48659 
Training operators for Spain’s nuclear stations and maintenance/ 
tion ent (PWR and BWR), 2:48404 
REA\ IR SITES/COMPARATIVE EVALUATIONS 
na comparison = the nuclear power plant sites in the 


Uni dom, 2:48678 
REACTOR OR SITING 


See SITE SELECTION 
REACTOR STABILITY 
Stability of apower reactor with multiple transport lags and 
nonlinear characteristics of controller, 2:48665 
REACTOR TECHNOLOGY/INTERNATIONAL COOPERATION 
Transfer of technology in the nuclear field, 2:48571 
REACTOR VESSELS/CLOSURES 
Closure system for a nuclear wane (Patent), 2:48599 
REACTOR VESSELS/RELIAB: 
ae reliability assurance of an LMFBR reactor vessel, 
RECOMBINERS 
Device for recombining degassed gases in nuclear reactor 
(Patent), 2:48690 


See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
RED SEA/ISOTOPE RATIO 
Mantle helium in the Red Sea brines, 2:50143 
REFERENCE THETA PINCH REACTOR/ELECTRIC 
GENERATORS 
Conceptual engin design of a one-GJ fast discharging 
homopolar machine for the reference theta-pinch fusion reactor. 
Semiannual rt, 2:50444 (EPRI-ER-246) 
REFERENCE ‘TA PINCH REACTOR/POWER SUPPLIES 
Conceptual engineerin; * design of a one-GJ fast discharging 
homopolar machine for the reference theta-pinch fusion reactor. 
Semiannual report, 2:50444 (EPRI-ER-246) 
REFRACTORIES 
Refractory applications and design of refractories for coal 
n, 2:47104 (CONF-7609102-) 
CTORIES/CHEMICAL PREPARATIO: 
Sialon refractories from clay and coal, 2:47110 (CONF: 7609 102-) 
REFRACTORIES/EROSION 
Ceramic durability and reliability in coal gasification 
environments, 2:47107 (CONP- 7609 102-) 
REFRACTORIES/EVALUATION 
evasion) refractories for slagging gasifiers, 2:47103 (CONF- 
102- 
REFRACTORIES/FRACTURE PROPERTIES 
Ceramic durability and reliability in coal gasification 
environments, 2:47107 (CONF-7609102-) 
gn a ye ne pe TESTIN' 
ere of MHD channel materials under coal-fired conditions, 
2:4903 pe ) 
REFRACTORIES/STABILITY 
Chemical on physical stability of refractories for use in coal 
ification, 2:47109 (CONF-7609102-) 
RE. CTORIES/THERMAL DEGRADATION 
Improvement of the mechanical reliability of monolithic 
(CONT 3608 io coal gasification process vessels, 2:47100 


REFRACTORIES/THERMODYNAMIC PROPERTIES 
Study of heat transfer refractory lined gasifier vessel 


aiden 247101 Le AN ae : 
a 1973-June i575, 2: 49334 (AD-A-037413) 


See SOLID WASTES 
DERIVED 


FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 


-— solid waste management alternatives, 2:49119 (CONF- 
—_— DERIVED ple op | 


RECOVERY 
ma proten beoe refuse, 2:47886 
DERIVED FUELS/ beeen recess 
“lee for treating munici: 


. — —— to produce a fuel (Patent; 
sade vee 
en ee ee ae oe 
ey ghee: 
REGION. 
Regional and Urbae Se Studies Section (Activities for 9 months 
Sept. 30, 1976), 2:48876 (ORNL-5250) 


See DEER 
REINFORCED CONCRETE/MECHANICAL PROPERTIES 
roe with steel-fiber-reinforced shotcrete, 2:49237 (BNWL- 
tr- 
REINFORCED PLASTICS/YIELD STRENGTH 
Behavior of Kevlar 49 Sp laminates subjected to pin 
oe eee 2:49223 (SA -0347) 
'C PLASMA/ELECTROMAGNETIC RADIATION 
Non-linear ep waves in a relativistic plasma, 2:50417 
REMOTE HANDLING EQUIPMENT 


Device for reco a cable at the lower part of a pressure 
vessel in a reactor (Patent), 2:48603 

Fuel cut-off device (Patent), 2:48508 

Solution for remote handling in accelerator installations, 2:49471 


-UR-77-582) 
REMOTE HANDLING EQUIPMENT/DESIGN 
: oe system for studies of tritium-containing materials, 

REMOTE HANDLING EQUIPMENT/OPERATION 

ae system for studies of tritium-containing materials, 
REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/PUBLIC RELATIONS 


aan ae in the nuclear debate, 2:48904 
ON/TEMPERATURE DEPENDENCE 


Role of temperature in the reproductive function of females of the 
ao marmoratus (Fabricius), 2:49979 (ORNL-tr- 
RESEARCH AND TEST REACTORS 
See also RESEARCH REACTORS 
YAYOI REACTOR 
RESEARCH AND TEST REACTORS/RECOMBINERS 
Device for recombining degassed gases in nuclear reactor 


Divi rt, 1976 (Research programs 
in Earth th scienoe 3 50105 (UCID-17476-76) 


See also APRF REACTOR 


IRT-SOFIA REACTOR 

LPTR REACTOR 

NRX REACTOR 

TAIWAN RESEARCH REACTOR 
UTR- ienurae a 


ZPPR 
RESEARCH REACTORS/GAMMA DOSIMETRY 
Dosimetric in‘ of research reactors, 2:48699 
RESEARCH REACT RS/NEUTRON DOSIMETRY 


Dosimetric in’ ison of research reactors, 2:48699 
RESEARCH REACTORS/REACTOR ACCIDENTS 


Recent occurrences at nuclear reactors and their causes, 2:48805 
RESERVOIR ROCK/CLASSIFICATION 
= classification of carbonate reservoirs for evaluation of oil 
reserves, 2:47413 
RESER OIR ROCK/COMPACTING 
ane ee aaa 
2:48249 (LBL-4462) 
RESERVOIR Rt K/DEFORMATION 
Maximum yields of imperfect wells in deformable strata, 2:47431 





RESERVOIR ROCK/EVALUATION 


RESF#. VOIR ROCK/EVALUATION 
Joint effect of temperature and pressure on sorption processes in 
stratum conditions, 2:47535 
RESERVOIR ROCK/FLUID FLOW 
Investigation of the process of pressure restoration with filtration 
of fluids in fissures, 2:47432 
RESERVOIR ROCK/GEOTHERMAL GRADIENTS 
Behavior of rocks under conditions of extreme pressure and 
temperature, 2:47537 
RESERVOIR ROCK/GRAIN SIZE 
— of rocks under conditions of extreme pressure and 
ure, 2:47537 
RESER OIR ROCK/MATHEMATICAL MODELS 
Algorithm for os trend surfaces for oil and gas-saturated 
Strata, 2:475 
RESERVOIR ROCK/MINERALOGY 
— of rocks under conditions of extreme pressure and 
rature, 2:47537 
RESER’ OIR ROCK/PERMEABILITY 
Reservoirs-treatment-profitability, 2:47459 
RESERVOIR ROCK/PHYSICAL PROPERTIES 
Influence of fluid communication within a reservoir on the 
reduction of recovery, 2:47456 
RESERVOIR ROCK/POROSITY 
Behavior of rocks under conditions of extreme pressure and 
temperature, 2:47537 
Reservoirs-treatment-profitability, 2:47459 
State of a gas-and-condensate system in a porous medium, 2:47536 
RESERVOIR ROCK/TEMPERATURE EFFECTS 
Reservoirs-treatment-profitability, 2:47459 
RESIDENTIAL S R/ENERGY CONSERVATION 
Consumer energy conservation wont cee i Final report (Survey of 
1043 consumers), 2:48910 (NP-21891) 
Domestic energy use and energy conservation in buildings, 
: 1 


Ener; 3003) Annual report, fiscal year 1976, 2:49064 
Home energy savers’ workbook, 2:49087 (PB-265659) 
Investigation of the market potential and optimal positi for 

household a> vestments, 2: 48912 -22008 
Project Conserve in New Mexico: a report to the states, 2:48919 
Residential energy conservation strategies ¥ the East South 

Central region, 2:48908 (CONF-77! 

RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
—— energy use and energy conservation in buildings, 


Household energy consum aes attitudes, 2:48997 (NP-21734) 


Project Independence Evaluation System (PIES) documentation. 
265822) Il. PIES econometric demand model, 2:48933 (PB- 
Residential energy use model sensitive to demographic, economic, 
and technological factors, 2:49005 
RESIDENTIAL SECTOR/HEAT PUMPS 
Energy Conservation Section (Activities for 9 months ending 
Sept. 30, 1976), 2:48914 (ORNL-5250) 
RESIDENTIAL SECTOR/POWER D: 
Residential demand for electricity in Los 
study of disa ted data, 2:48984 (PB-265637) 
RESIDENTIAL OR/SOLAR AIR CONDITIONING 
A te tpt plan for the residential solar heating and cooling 
demonstration pro . Volume II. Procedures and appendices 
(Conducted by HUD), 2:49010 (PB-262646) 
Project-scale analysis for the residential solar heatin pact 
a program (Conducted by HUD), 2:49011 ae 
RESIDENTIAL SECTOR/SOLAR HEATING 
A location-matrix plan for the residential solar heating and cooling 
demonstration i na Volume II. Procedures and a 
(Conducted by 2:49010 (PB-262646) 
Project-scale analysis fee the residential solar —— and cooli 
a program (Conducted by HUD), 2:49011 (PB- 
RESIDUAL FUELS/CHROMATOGRAPHY 
HPLC techniques for analysis of residual fractions, 2:47517 
New variations of chromatographic techniques for seaming 
suai at of products from petroleum and coal, 2:47515 


an * also ASHES 
RESIDUES/BIOCHEMICAL REACTION KINETICS 
Reactions of 5S _— in 770S ribosomes with kethoxal, 2:49882 
Coal faction C es 1 July-Sep 976, 2:47160 
uefaction. erly rt, July-September 1 2:471 
COERDAL 16-95/3) - 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/FRACTIONATION 
a of pert nny 2:47486 


Angeles: an econometric 


yo seam welding, 2:49143 


RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE PARTICLES 
See also MESON RESONANCES 
PSI-3105 RESONANCES 
RESONANCE PARTICLES/DECAY 
Study of the dissociation reaction n + p yields rl + p for 
neutron momenta between 50 GeV/c and GeV/c, 2:50214 
-614) 
IURCE CONSERVATION 
Municipal solid waste management alternatives, 2:49119 (CONF- 


RESOURCE DEPLETION/ECONOMIC ELASTICITY 
Attitudes towards risk and the optimal exploitation of an 
exhaustible resource, 2:48888 
RESOURCE DEPLETION/ECONOMICS 
Modeli letion in a mineral industry: the case of coal, 2:48969 
RESOURCE DEPLETION/NET ENERGY 
Net az effects and resource depletion: an all-oil economy, 
2:47487 (COO-2865-6) 
RESPIRATION/BIOLOGICAL RADIATION EFFECTS 
Delayed ultraviolet light-induced cessation of res —_— by 
uate aeration of Escherichia coli, 2:5000. 
RESPIRA TION/MEASURING METHODS 
Automatic gas analysis system for continuous monitoring of 
oxygen and carbon dioxide exchange in terrestrial ecosystems 
easurement of CO2 production and O2 consumption by small 
terrestrial vertebrates in natural habitat), 2:49934 ORNL/TM- 


5924) 
RESPIRATORY SYSTEM DISEASES 
See also PREUMOCONIOSES 
RESPIRATORY SYSTEM DISEASES/EPIDEMIOLOGY 
Evaluation of CHESS: New York asthma data 1970-71. Final 
rt. Volume I. Findings and supporting tables (Negative 
caiation of air pollution levels to incidence of asthma attacks in 
residents of New York City), 2:49707 (EPRI-EA-450(Vol.1)) 
RESPIRATORY SYSTEM DISEASES/STATISTICAL MODELS 
Use of doubly stochastic po’ ay) aap ers in estimating health 
effects due to air oaiielion (Effects of air pollution on incidence 
of acute respiratory diseases in New York City area), 2:50079 
(COO-2874-8) 
/POPULATION DYNAMICS 
Reticulocyte motility and form: studies on maturation and 


Calculation of the filtration characteristics of anomalously viscous 
oils from Carbonaceous fields in Tataria, 2:47416 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
yo EFFECTS 
a 4 ammonia (On group 8 metals), 2:47883 
RHODIUM/MON 


Niosh analytical ren . set M, 2:49724 (PB-265029) 
RHODIUM COMPLEXES/CATALYTIC EFFECTS 

“= a uefaction with soluble transition-metal complexes (8 refs.), 

4 
ioe us Catalysis of the water gas shift reaction using 
ium carbonyl Lary: (<95°C), 2:47852 

RHODOPSEUDOMO AS/BIOCHEMICAL REACTION 

KINETICS 


Chlorophyll radicals and primary events (Rhodopseudomonas 
sphaeroides, R. viridis), 2:49863 (BNL-50530) 
RON. 50530)" from Rhodopseudomonas spaeroides, 2:49869 
RHODOPSEUDOMONAS/CHEMICAL COMPOSITION 
ROONL 90530 centers from Rhodopseudomonas spaeroides, 2:49869 
30) 
RHODOPSEUDOMONAS/PHOTOCHEMISTRY 
Reaction centers from Rhodopseudomonas spaeroides, 2:49869 
(BNL-50530) 


RIBOSOMES/BIOCHEMICAL REACTION KINETICS 
Reactions of SS RNA in 770S ribosomes with kethoxal, 2:49882 
(CHLAND FFTF REACTOR 


Q fever and Alaskan caribou, 2:49972 
RIEMANN WAVES 
See SHOCK WAVES 





OCT. 31, 1977 


RINGS (STORAGE) 
See STORAGE RINGS 
CRACKIN 


G 
LIQUEFACTION 


(Radiation induced thermally acitvated current.) 
RITAC DOSEMETERS/RESEARCH PROGRAMS 
— summary for the years 1973-1976, 2:49570 (COO-1105- 


) 
RITAC DOSEMETERS/SENSITIVITY 
Response of sapphire thermocurrent dosimeters to fast neutrons, 
2:49568 (COU. 105-236) 


See also STREAMS 
RIVERS/FLOOD CONTROL 


mt Fi the cca pipeline route, 2:47503 
- IVERS/ — the tras Alas are route, 2:47503 


lumes in the Kansas River. Project completion report, 
Toe 49840 (PB-261351) 
RIVERS/WATER POLLUTION 
Fluvial transport of selected heavy metals in the Grand Calumet 
River system (Cd, Pb, Zn, Fe), 2:49824 
Presence of umaric and ferulic acids in natural waters and 
their significance in ae to environmental health, 2:49828 
RMPR /SIMULATIO: 
Dynamic simulation of iota conversion plants (DSS/2), 2:47076 
(CONF. 761104-) 


RNA 
(Ribonucleic acid.) 
Cloned ribosomal RNA genes —_ “ee ame: of Euglena 
ilis (Escherichia coli), 2:499 
Transfer RNA species in human vo hocytes stimulated by 
mitogens and in leukemic cells CH 
2:49885 
RNA/BIOCHEMICAL REACTION KINETICS 
Reactions of 5S RNA in 770S ribosomes with kethoxal, 2:49882 
RNA/BIOCHEMISTRY 
RNAs of Brome Mosaic Virus and their translation in cell-free 
extracts derived from wheat embryo, 2:49928 
RNA/BIOSYNTHESIS 
Hybridization in situ of }**I-cRNA transcribed from sorted 
metaphase chromosomes (Chinese hamster cells cultures), 
2:49905 (UCRL-79480) 
RNA/CLEAVAGE 
RNase III cleavage of single-stranded RNA. Effect of ionic 
——_ on = fidelity of cleavage (Escherichia coli), 2:49893 


N 
RNase III cleavage of single-stranded RNA. Effect of ionic 
——— on the fidelity of cleavage (Escherichia coli), 2:49893 
RNA-ASE/CHEMICAL ANALYSIS 
RNase III cleavage of single-stranded RNA. Effect of ionic 
strength on the fidelity of cleavage (Escherichia coli), 2:49893 
ROADS/BUILDING MATERIALS 
Identification of chemical types in asphalts strongly adsorbed at 
the asphalt-aggregate interface and their relative displacement 
7 water (Moisture damage to roads), 2:47475 (CONF-770216- 


ROBINSON-2 REACTOR/PRIMARY COOLANT CIRCUITS 
Fluctuating mechanical forces on a pipe-bend in a PWR system, 
2:48415 


ROCK BURSTS 
Relationship between gas outbursts and volcanic activity, 2:47280 
ROCK D G 
Emplacement hole drilling Nevada Test Site. Fiscal year 1976- 
T6T, 2:49699 (NVO-410-43) 
ROCK DRILLING/DRILLING EQUIPMENT 
Drilling of experimental small diameter borehole in Lublin Coal 
Basin area, 2:47278 
ROCK DRILLING/SAFETY 
Drilling of experimental smal! diameter borehole in Lublin Coal 
Basin area, 2:47278 
ROCK MECHANICS 
Description of the ar sacred 7 computer program 
po > Memorandum report RSI-0040, 2:47789 (ORNL/Sub- 
4269/1 
ROCK MECHANICS/BENCH-SCALE EXPERIMENTS 
Contribution of rock mechanics experiments to the structural 
eology of sedimentary basins, 2:50141 
ROCK MECHANICS/REVIEWS 
Contribution of rock mechanics experiments to the structural 
geology of sedimentary basins, 2:50141 


See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 


4C, **P tracer techniques), 


RUTHENIUM/CATALYTIC EFFECTS 


ROCKS/CLASSIFICATION 
Bayes strategy of rock recognition, 2:47453 
ROCKS/DISSOLUTION 
Determination of traces of arsenic in siliceous materials (Vapor 
phase sample solution by HF-HNOs at approximately 70°C), 
2:49249 
ROCKS/FRAGMENTATION 
Evaluation of the squeeze pressure during the breaking-up of rock, 
2:47447 
ROCKS/HEAT TRANSFER 
Thermal calculation of wells in thawed and frozen rocks, 2:47448 
ROCKS/IMPACT STRENGTH 
Response of rocks to large stresses (Model for predicting response 
of ductile and brittle rocks to impact loading), 2:50139 (UCRL- 
78587) 
ROCKS/NATURAL RADIOACTIVITY 
Haloes from plutonium minerals and fission alphas, 2:47663 
ROCKS/PERMEABILITY 
Fluid transport properties of rock fractures at high pressure and 
temperature. Progress report, July 1, 1976-June 30, 1977, 
2:48257 (COO-4054-1) 
ROCKS/PHYSICAL PROPERTIES 
Bayes strategy of rock recognition, 2:47453 
ROCKS/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of traces of arsenic in siliceous materials (Vapor 
phase sample solution by HF-HNOs at approximately 70°C), 
2:49249 
ROCKS/RADIONUCLIDE MIGRATION 
Observed discrepancies of computer simulated migration 
and Am (In tuff rocks), 2:49782 (CONF-7606142-1) 
RODENTS 
See also RATS 
RODENTS/BIOMASS 
Characterization of small mammal populations inhabiting the B-C 
cribs environs, 2:49786 (BNWL-2181) 
RODENTS/FOOD CHAINS 
Characterization of small mammal populations inhabiting the B-C 
cribs environs, 2:49786 (BNWL-2181) 
ROLLER BEARINGS/DESIGN 
Pump effects in roller bit bearings, 2:47430 
ROMANIA/GEOLOGY 
A conceptual pattern to the complex investigation of underground 
waters thermalization in the Western Plain of Romania, 2:48182 
ROMANIA/THERMAL WATERS 
A conceptual pattern to the complex investigation of underground 
waters thermalization in the Western Plain of Romania, 2:48182 
ROOFS/SUPPORTS 
Advanced technology mining and Phase V Gullick Dobson 
control systems, 2:47309 
ROOTS/BIOCHEMISTRY 
Physiological and biochemical aspects of cadmium toxicity in 
soybean. Part II. Toxicity, bioaccumulation and subcellular 
fractionation of cadmium in soybean plants grown at subchronic 
to acute cadmium levels, 2:50053 
ROOTS/GROWTH 
Ultrasonic heating of Vicia faba roots, 2:49937 
RUBIDIUM/ELECTRON SPIN RESONANCE 
Electron spin resonance and optical electron spin resonance 
studies of alkali metals-tetrahydrofuran solutions in the presence 
of dicyclohexy! 18-crown-6, 2:49296 
RUBIDIUM/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
RUMANIA 
See ROMANIA 
RUMEN 
See STOMACH 
RURAL AREAS/ENERGY SOURCES 
Energy and the rural sector in a New Guinea, 2:49007 
RURAL AREAS/SOLAR ENERGY 
Technical and socio-economic aspects of solar energy and rural 
development in developing countries, 2:49015 
RURAL ENERGY CENTERS 
Technical and socio-economic aspects of solar energy and rural 
development in developing countries, 2:49015 
RURAL ENERGY CENTERS/DESIGN 
Rural energy centre for Africa using solar, wind, and biogas 
energies, 2:48092 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUTHENIUM/CATALYTIC EFFECTS 
Catalytic decomposition of ammonia (On group 8 metals), 2:47883 





S WAVES (SEISMIC) 
See SEISMIC S WA VES 
pay <n yer tn 8 $5 CEREVISIAE/CHROMATIN 
Chromatin subunits = baker’s yeast: isolation and partial 


characterization, 2: 
SACCHAROMYCES CEREVISIAE/RADIOSENSITIVITY 
Isolation and characterization of MMS-sensitive mutants of 
Salen cerevisiae, 2:50004 
S —~ the decom: f safeguards ibili 
sane or position Oo! responsibilities, 
2 “> 12 ron phe 
ya a gn ter METHODS 
Sana and radiation resistant instrumentation for safeguarding 
nuclear materials, 2:47820 


(NUCLEAR) 
See RADIATION PROTECTION 
IERS/REPRODUCTION 
Acid precipitation a reproductive success of Ambystoma 


2: 6 
SALINITY/BIOLOGICAL EFFECTS 
of the thermal tolerance of the ny mussel Trichomya 
irsuta L.: a multivariable approach, 2: 

Temperature and salinity tolerances srances of larval Californian grunion, 
——— tenuis ye a comparison with Gulf grunion, L. 
sardina (J , 2:49983 

Reindeer with LOGICAL hageal orf bear studies: a study of 

wi in range 2a yo 
methods, 2:49982 
SALIVARY GLANDS/BIOLOGICAL RADIATION EFFECTS 
Localization of *"Ga citrate in salivary glands following radiation 


“ee , 2:50012 


ite, Eubothrium salvelini 
hyllidea), on the resistance of juvenile sockeye 


FIELD/G 
thermal areas, 2:48265 
L FIELD/G 


Use of mg eg a ee computer 


thermal brines, 2: 48255 (U (UCR 32197) 
SALTON SEA GEO! G L FIELD/GEOTHERMAL 


Sealing in both high- and low-salinity brines, 2:48235 (COO-2607- 
SALTON SEA GEOTHERMAL FIELD/ROCK-FLUID 
Rock nll thermal 2:48265 
ock-water § in areas, 2: 
CHROMATOG TOGRAPHY 
Use of radiation-resistant resins for separating radioacti 


by means of displacement yee pe Il. Ss 
Pages cat = -1 


Spee ne oy acid, 2:49261 
sanianiO ET/OXYGEN 16 REA 


transfer reactions between een pairing ro he 
104 MeV **O on '**Nd, '“*Sm, ‘*Sm and '**Sm (reduced 
omniien :50252 
SAMARIUM 1 “LEVEL TRANSITIONS 

Nuclear structure of '“*Sm, “°Sm, and '**Sm, 2:50253 (ANL-76- 


ee 148 TARGET/OXYGEN 16 REACTIONS 


bape ag er reactions between fonts rotational states 
with 104 MeV 60 on 12Nd, Sm, ‘*Sm and '*Sm (reduced 
transition ), 2:50252 


Rock-water pn in 
SALTON SEA G 
FLUIDS 


1 -LEVEL TRANSITIONS 
- structure of '“*Sm, “Sm, and '**Sm, 2:50253 (ANL-76- 
SAMARIUM 152/ENERGY-LEVEL TRANSITIONS 
a structure of '“*Sm, °Sm, and *Sm, 2:50253 (ANL-76- 
SAMARIUM 152 TARGET/OXYGEN 16 REACTIONS 


Two transfer reactions between a rotational states 
104 MeV *O . 1Nd, Sm, '*Sm and **Sm (reduced 


TA PROCESSING 
data processing, 2:50548 (SAND-77-0774C) 
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a LABORATORIES/RESEARCH PROGRAMS 
a Se Se ee 


san ean 763 ACOUSTIC MONITORING 


INES, PERTIES 
Acoustic velocities and electrical properties of frozen sandstones 
and shales, 2:50124 
SANDSTONES/FLUID FLOW 
and tortuosity in sandstones, 2:50122 
‘ARY LANDFILLS/WELL DRILLIN' 
Method for . —_ — monitoring for producing landfill gas 
t 
SARCOMAS 


Sequential quantitation of circulating immune complexes 
syngeneic and allogeneic ae eam bearing moloney sarcomas 38] 

SASKATCHEWAN/GROUND WATER 

bap water uranium reconnaissance, southwestern Saskatchewan, 
SASK ATCHEWAN/URANIUM DEPOSITS 

“— aoe uranium reconnaissance, southwestern Saskatchewan, 

4 

SATURN PLANET/RADIATION BELTS 

—- pres low energy charged particle experiment, 


2:50 
SAUDI ARABIA/ECONOMIC DEVELOPMENT 


Sulfide oxidation front in the Tuscaloosa aquifer at the Savannah 
River Plant, South Carolina, 2:49804 -MS-76-72) 
SAVANNAH RIVER PLANT/RADIATION MONITORING 
—- — itoring of radioactive waste trenches, 2:47787 (DP- 
SCALING/COMPUTER CODES 
Geoscale computer model for geothermal 
corrosion ee 2:48241 ©00-2607-8) 
SCA Nbitiog des f siliceous scale, 2:48236 (COO-2607-4) 
deposition o te) us scale, 2: 
erence on ent in geo’ energy 
development, 2: 46230 (0026015) 
SCALING/RESEARCH PR' 
Molecular mechanisms of ade deposition, 2:48262 (COO-2607-4) 
Primary variables which cause some common scales in saline 
water systems, 2:48245 pte aed 
needs for scale 


Research, dev: ent, and ae 

brines in lications, 

(COO-2607-4) wis _ 
SCAND! 


IUM/SUPERCONDUCTIVITY 
-_ ~ of normal zones in composite superconductors, 
SCANDIUM 45/PHOTONUCLEAR ee 
Atomic and nuclear interactions of high-ener; pe and 
electrons with matter. Final report, 1 Jan 1 31 Dec 1974 
Somes sections X= 50233 aaa seg I 


Seaboun metal bonding i in eae scandium halides. S = 
characterization of heptascandium decachloride (; Cha) y 
novel metal-chain structure, 2:49280 
SCANDIUM CHLORIDES/CHEMICAL Se 
Metal-metal es in reduced scandium halides. S: ram 
characterization of ium decachloride (Sc7Cho). ~ 


a 


|G SYSTEMS 

BoA oGS oro) Vista Elementary School Greenhouse, 2:48018 

a School (Double-glazed solar walls), 2:48033 (LA-6637- 
SCHOOL BUILDINGS/SOLAR AIR CONDITI 


SCHOOL sae solar heating/cooling. 24983 (CONF. 70522) 


Review of Monte Vista Elementary School Greenhouse, 2:48018 


(LA-6637-C) 
SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 
Commneny stgeet on Ge Weteley Siam Seance over 


demonstration 2:47995 (CONF-760633- 
SCHOO E BUILDINGS/SOLAR SPA SPACE EATING , 
Large scale solar heating/cooling, 2:47983 (CONF-760522-) 
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Summary report on the Northview Junior High School solar 
energy demonstration project, 2:47995 (CONF-760633-) 
SCHOTTKY BARRIER DIODES/PHYSICAL RADIATION 


— —_ tion effects in gold and aluminum GaAs Schottky 
SCHROEDINGER EQUATION/ANALYTICAL SOLUTION 
Nonlinear evolution equations associated with energy dependent 
meee of potentials, 2:50291 (N-77-10895) 
SCINTIGRAP 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also GAS SCINTILLATION DETECTORS 
LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/DESIGN 
Design of Nal(T1) scintillation detectors for use in gamma-ray 
surveys of geological sources, 2:49603 
New instruments for uranium a prospecting, 2:47712 
SCINTILLATION COUNTERS/READOUT SYSTEMS 


Large-scale — system: analog converters, 2:49593 
SCINTISCANNIN' 


Aberrant gallbladder: angiographic and radioisotopic 
considerations, 2:49958 

Computed tomography and radionuclide studies in the diagnosis 
of intracranial disease (*°/super m/ Tc), 2:49957 

Computed tomography and brain scintigraphy in ischemic stroke 
(**/super m/ Tc), 2:49959 

Gallium-67 for tumor diagnosis, 2:49956 

Left heart i ‘ollowing **CO; inhalation, 2:49962 

Pseudodefect on ~ 99m/Tc sulfur colloid liver scan caused by 
hepatodiaphragmatic interposition, 2:49955 

Splenic pseudocyst: a late complication of trauma, 2:49954 

SCRUBBERS/CHEMICAL REACTIONS 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Vol. I. Final report, 2:47243 
(PB-264953) 

imental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Volume II. Appendices. 
Final report, 2:47244 (PB-264954) 
SCRUBBERS/COMPARATIVE EVALUATIONS 

Status of stack gas control technology. Final report. Part I 

(Comparative evaluation of 19 facilities), 2:47240 (EPRI- 


209(Pt. 1)) 
SCRUBBERS/DESIGN 
—— for removing sulfur dioxide from stack gases (Patent), 


2:48 
SCRUBBERS/EVALUATION 
Energy resources and environmental quality: Illinois as a test case, 
2:47336 (CONF-7609 132-) 
SCRUBBERS/INFORMATION CENTERS 
Status of stack gas control technology. Final report. Part I 
(Comparative evaluation of 19 facilities), 2:47240 (EPRI- 


209(Pt.1)) 
SCRUBBERS/OPERATION 
—- for removing sulfur dioxide from stack gases (Patent), 
SCYLLAC DEVICES/EQUILIBRIUM PLASMA 
Application of the 3D Iced-Ale method to equilibrium and 
stability problems of a magnetically confined plasma, 2:50347 
(LA-UR-77-105) 
SCYLLAC DEVICES/PLASMA INSTABILITY 
Application of the 3D Iced-Ale method to equilibrium and 
stability problems of a magnetically confined plasma, 2:50347 
(LA-UR-77-105) 
SEA BED/DATA ACQUISITION SYSTEMS 
Installation of the Shell Esso Brent B Condeep production 
platform, 2:47426 
SEA’ BED/RADIONUCLIDE MIGRATION 
Diffusion of radionuclide chains through an adsorbing medium, 
2:47783 (BNWL-SA-5787) 
SEA BED/SOIL cs 
Installation of the Shell Esso Brent B Condeep production 


ana 2:47426 
ID/STERILIZATION 


Effect of different factors on residual chlorine (Effectiveness as 
— in seafood processing plants), 2:49989 (ORNL-tr- 
4367) 

SEALS/PROTECTIVE COATINGS 

Coal Feeder Concept Study to phase II. Monthly progress 

report No. 22, "2:47128 (FE- 1792-29) 


See also ATLANTIC OCEAN 
CASPIAN SEA 
MEDITERRANEAN SEA 
RED SEA 


SEISMIC DETECTION/RESEARCH PROGRAMS 


SEAS/CONTAMINATION 
Distribution of radioactive materials in aquatic environments with 
— of their carcinogenic potential in aquatic animals, 
SEAWATER/CHEMICAL COMPOSITION 
Sequim Marine Research Laboratory routine environmental 
measurements d CY-1976, 2:49780 (BNWL-2267) 
Characterization of latil ecieestiniis flowing sea 
tion of volatile 
ions of Number 2 fuel oil, 2:49802 CBNWESA SH 
SEAW. TER/RADIOMETRIC ANALYSIS 
a —s standards (Reference standards for radionuclides in 
les), 2:49754 (COO-3563-51) 
SEBACEOUS US GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS 


Method for controlling a coolant nine at nae 
instruments in an atomic t las (ata 28 24308 
cooling system of a 


Method of controlling the coches eel 
nuclear power plant (Paten' ent), 2:48506 
SECONDARY COOLANT C CUITS/FLOW REGULATORS 
ae for determining overflow rate in a secondary 
tem in a fast neutron reactor it), 2:48510 
SE ONDARY COOLANT CIR: 
ltr fs ar jection expeciment 248592 (UCID-T407) 
liter fl: 2 2:48592 AT lady 
SECONDARY 0 ha vay 
Structure of the oui 
SECONDARY EMISS. ON/ELECTROMAGN 


Effects of backscattered electrons on SG 
Large-area electron-beam ts on EM pone 2507 
neutralization in a cavity, 2:50281 
ee two-dimensional EMP code for space-charge 
and secondary emission, 2:50279 
SECOND Y EMISSION DETECTO) 
Minimum i 


SEDIMENTARY ROCKS/STRAINS 
Contribution of rock mechanics experiments to the structural 
eology of sedimentary basins, 2:50141 
SEDIMENTARY ROCKS/STRESSES 
Contribution of rock mechanics experiments to 
eology of sedimentary basins, 2:50141 
SED ‘ATION 
Some remarks on re; ee ee 
sediments, 2:5014: 
SEDIMENTS/ACTIVATION ANALYSIS 
Neutron activation analysis for uranium and associated elements, 
2:47669 (DP-MS-77-13) 
SEDIMENTS/CONTAMINATION 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
SEDIMENTS/ENVIRONMENTAL EFFECTS 
— hemical maps for the east end of the Niagara 
ula, 2 2:49821 
SEDIMENTS/MONITORING 
Re; = peo maps for the east end of the Niagara 
SEDIMENTS/RADIATION MONITORING 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
arene Poe ANALYSIS 
Natural matrix standards (Reference standards for 
environmental sam: zs yaaarae (CO0-3563-51) 
SEDIMENTS/SEISMIC $ 
a velocity waite bap at in marine sediments: a review, 
SEDIMENTS/TRANSPORT 
Seston dynamics and tripton sedimentation in the Pelagic zone of a 
shallow eutrophic lake, 2:49799 
SEDIMENTS/WATER POLLUTION 
Heavy metal additions to the 
selected aquatic life in the Mi 


the structural 


radionuclides in 


surface waters, i 
leramec Park Reservoir Drainage 
Basin, Missouri (Hg, Cu, Pb, Zn, Cd), 2:49820 
Investigation of Clearwater Lake as a potential sink for heavy 
's from lead in southeast Missouri, 2:49822 
SEEDS/BIOLOGICAL LATION EFFECTS 
Experiments aboard biosatellites kosmos-690 and kosmos-782, 
:50001 (N-77-10782) 
SEEDS/SOLAR DRYING 
——— agricultural solar thermal energy program, 


Solar heat for a ane 2:48096 
SEISMIC D iON on 


VELA network evaluation and au aoaete peeing ones 
een report No. 1, 1 October-31 Decem| 6, 29701 
(AD-A-038290) 
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SEISMIC S WAVES 
See also EARTHQUAKES 
SEISMIC DETECTION 
SEISMIC SURVEYS 
UNDERGROUND EXPLOSIONS 
SEISMIC S WAVES/VELOCITY 
— velocity versus depth in marine sediments: a review, 


SEISMIC SURVEYS/DATA ANALYSIS 
Investigation of the effects of diffracted waves on seismic 
SS by the common depth point method, 2:47401 


—s for the study of selenium action and toxicity 
and vitamin 2:50046 


SELENIUM/ECOLOGICAL CONCENTRATIO 
Selenium levels in liver and kidney, 2:49759 
SELENIUM/ION EXCHANGE 
In situ reduction of ion exchange resins as a method for 
preconcentration of selenium and other heavy metals from 
ueous solutions (Te, As, Sb, Bi), 2:49831 
SELENIUM/METABOLISM 
= * balance studies during total parenteral nutrition, 
SELENIUM/TOXICITY 
Tissue culture ng! for the aaety of selenium action and toxicity 
and vitamin 
Toxicity of 35 trace ce at in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 ying as hh te 
IELENIUM 75/INTESTINAL ABSORPTION 
Influence of age and sex on mineral absorption from the 
Za), 250025 tract (Rats, **Co, *'Cr, Fe, **Mn, Se, *Sr, “*V, 


Threshold self-powered detector for use as a nuclear 
reactor power monitor, 2:48621 
SELF-POWERED GAMMA DETECTORS/SEN: 


SITIVITY 
Characterization of platinum pot tt detectors, 2:48478 


SELF-POWERED ‘ON D 
Self-powered neutron detector (Patent), 2:48614 
SELF-POWERED NEUTRON DETECTORS/SENSITIVITY 
Characterization of Panne ca, detectors, 2:48478 
SEMICONDUCTOR DETECTO 
See also HGI2 SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 
Semiconductor detectors for neutron field investigation (With 
radiators made of ®Li, '°B, and ***U), 2:49537 
SEMICONDUCTOR DETECTORS/ELECTRIC FILTERS 
Transversal filters with charge transfer devices, 2:49582 
SEMICONDUCTOR D RS/ENERGY RESOLUTION 
Resolution power of semiconductor detectors using impact 
ionization, 2:49580 
SEMICONDUCTOR DETECTORS/FABRICATION 
PbI; as nuclear i 
SEMICONDU S 
Pblz as nuclear particle detector, 2:49521 
Study of the effects of radiation on the electrical and 
gabe of HgCdTe. Final nes agp 26 Jun te ee un 197 
r predicting radiation response of HgCdTe detectors 
2:49240 (AD-A-035055) 


SEMICONDUCTOR DETECTORS/SEMICONDUCTOR 
nl from high 
can be expec 
Assessment of 


IR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR STORAGE DEVICES 


TRANSISTORS 
SEMICONDUCTOR DEVICES/ELECTRICAL PROPERTIES 
” protection devices fo TEMP enol lications G07 PEM 53) 
for ), 2:4 = 
SEMICONDUCTOR DEVICES, ICAL RADIA 


Effects of ionizing radiation on a 244 line by 188 element charge 
injection device i , 2:49614 
pecans uced permanent displacement 
Se tga — — wave convolvers, 2:49615 


ccs of gefect material on radiation 
of cMos/se devices, 2:4 
Field oxide inversion effects in irradiated CMOS devices, 2:49662 
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Irradiate-anneal screening of total dose effects in semiconductor 
devices, 2:49644 
Prompt radiation damage and short term annealing in CMOS/ 
SOS devices, 2:49610 
Transient radiation effects in CCDs, 2:49612 
SEMICONDUCTOR DEVICES/QUALITY CONTROL 
Irradiate-anneal screening of total dose effects in semiconducto 
devices, 2:49644 
SEMICONDUCTOR DEVICES/RADIATION HARDENING 
ae oxide inversion effects in irradiated CMOS devices, 2:49662 
tion hardened p-surface channel CCD’s, 2:49613 
SEMICONDUCTOR / FABRICATION 
mductor laser device and a method for fabricating the same 


Patent) 2 49378 
SEMICONDUCTOR rar ang sat ey ), 2149379 
injection laser modulator t), 2: 
SEMICORDUCTOR | LASERS/TWO-DIMEN: ONAL 
CALCULATIONS 


Two-dimensional analysis of the GaAs double hetero stripe- 
laser. Tec rt, 2:49362 (AD-A-038267) 
CONDUCTOR echnical rep 
semiconductor materials.) 
E CONDUCTORS 
SEMICONDUCTOR MATERIALS/ION COLLISIONS 
Ion-induced kinetic electron ejection from semiconductors and 


insulators (Review), 2:5017 
SEMICONDUCTOR TERIALS/RESEARCH PROGRAMS 
Materials research. Annual technical report, 1 Jul 1974-30 
Ss 1975 (Materials Research Lab., Univ. of is at Urbana- 


249139 AD-A-034004) 
SEMICON ma RESISTORS RS/ELECTRICAL nt sar yon wr 


A study of he Saenger semiconductors for symmetrical varisto 
oss inal report 1 Jull 72-31 Dec 74, 2:49230 (AD-A- 
0. 


TransZorb and metal oxide varistor comparison (Terminal 
rotection devices for EMP applications), 2: ee (PEM-S53) 
(CONDUCTOR STORAGE CES/DES: 
Architecture and a of radiation- ow! 64-bit SOS/ 
MNOS memory, 2:496. 
SEMICONDUCTOR STORAGE DEVICES/PHYSICAL 
RADIATION EFFECTS 
Radiation test and simulation of CMOS/SOS/Si-gate ALU and 
ROM devices, 2:49625 
ee effects on commercial 4-kilobit NMOS memories, 
Re eters memory loss in thin-oxide MNOS devices, 
2:4 
SEMICONDUCTOR STORAGE DEVICES/RADIATION 
HARDENING 


Architecture and performance of radiation-hardened 64-bit SOS/ 
MNOS memory, 2:49630 
test and simulation of CMOS/SOS/Si-gate ALU and 
ROM te 2:49625 
hardened ORAGE CMOS/SOS RAM, 2:49626 


Radiation 
SENSIBLE a —— 
Thermal ener ond womeporuticn, 2:48826 
SENSIBLE HEAT $ RAG 
Technical and economic assessment of phase change and 
peeng ae advanced thermal energy storage (TES) 
Final report. Volume I. Technical report, 2:48159 
RI-EM-256) 
SENSIBLE HEAT STORAGE/HEAT LOSSES 


Analysis of buried heat sto tank losses, 2:48165 
= LE hcl td See oes OLOGY 


eee routine environmental 
measurements during CY-1976, 2:49780 (BNWL-2267) 
SEQUIM BAY/RADIATION MONITORING 
Sequim Marine ae Laboratory routine environmental 
measurements CY-1976, 2:49780 (BNWL-2267) 
SEQUOYAH-1 REA R/COOLING TO’ 
Aggipeiee = ctareatans 2 Co cunees oe fea ge 
y + + tenes alley Authority Sequoyah N t, 


SEQUOYAH-2 REACTOR/COOLING TOWERS 
ee aren see towers 
= as enn alley Authority Sequoyah Nuclear 
SERUM (BLOOD) 
See BLOOD SERUM 
SEWAGE 
See LIQUID WASTES 
SEWAGE fame hay pe oe ee 
Anaerobic of solid waste sewage sludge to methane, 
2:47875 (PB-261091) 
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Polychlorinated biphenyls (PCBs) in sewage sludges 
chiorina y Bs) in sewage sludges, 2:49826 
SEWAGE TREA’ TREATMENT ” . 
See WASTE PROCESSING 
SEX/BIOLOGICAL EFFECTS 
uence of age and sex on mineral absorption from the 
age be (Rats, **Co, "Cr, Fe, **Mn, “Se, *Sr, *V, 
67n 2: 


SEX CHROMOSOMES 
See HETEROCHROMOSOMES 
SGHWR REACTOR 
Fission reactors, 2:48393 
— pomame together with memoranda submitted to the 
Sub-Committee. — pas aks 2:48476 


UILDIN 
for SGHWR containment, 2:48777 
CARCINOGENESIS 
Formation of organometallics and carcinogens in coal conversion 
processes and shale oil extraction, 2: 
SHALE OIL/CHEMICAL ANALYSIS 
Analysis of potentially deleterious constituents of coal and oil 
shale, 2:47232 
Characterization of beg hd black trona brine, 2:47649 
SHALE OIL/CHEMICAL COMPOSITION 
Comparative characterization and hydrotreating response of coal, 
shale, and petroleum liquids, 2:47231 
High precision trace element and organic constituent analysis of 
oil shale and eee coal materials, 2:47650 
SHALE OIL/EXTRACTIO 
Formation of aiendadie and carcinogens in coal conversion 
processes and shale oil be 2:50086 
sHALE OIL/FRACTIONATION 
— to chemical een analyses of fossil derived materials, 
SHALE OIL/HEALTH HAZARDS 
Formation of organometallics and carcinogens in coal conversion 
processes and shale oil extraction, 2:50086 
SHALE OIL/MICROANALYSIS 
Sows applied to oil shale and shale oil analysis, 
SHALE TAR WATER/WASTE PROCESSING 
Application of _— chromatography to monitor biological 
treatment of oil shale retort water, 2:47652 


See also OIL SHALES 
SHALES/ACOUSTIC MONITORING 
Acoustic velocities and electrical properties of frozen sandstones 
and shales, 2:50124 
SHALES/ELECTRICAL PROPERTIES 
Acoustic velocities and electrical properties of frozen sandstones 
and shales, 2:50124 
SHALES/HYDRAULIC FRACTURING 
Waste disposal by shale fracturing at ORNL, 2:47785 (CONF- 
7705 12-13) 
IHEAR WAVES 
See SEISMIC S WAVES 
SHEATHS (FUEL) 
See FUEL CANS 
SHEEP/RADIOACTIVITY 
Animal pr prs -crsn cons 1974 annual report: Nevada Test 
Site and was, Cs, Sr, and tritium content of tissue 
les), 2:49790 (EMSL-LV-0539-10) 
SHELLS (CONT. 


'AINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING/DESIGN 
calculations of the shielding for nuclear energy plants 
(Book; in Russian), 2:48610 
SHIELDING/PHYSICAL RADIATION EFFECTS 
Monte Carlo analysis of the effects of a blanket-shield penetration 
on the meas of a tokamak fusion reactor, 2:50434 
(ORN -5874) 
SHIELDING/RADIATION HEATING 
Monte Carlo analysis of the effects of a blanket-shield 
on the lormance of a tokamak fusion reactor, 2: 
(ORNL/TM-5874) 
SHIELDING MATERIALS/FABRICATION 
Production of neutron shielding material (Patent; ByC* Al in Al 
boxes), 2:50287 
SHIP REACTOR MUTSU 
See MUTSU REACTOR 
SHIPMENT 
See TRANSPORT 
SHOCK HEATING 
Heating of ions and electrons by a strong shock-wave compression 
in a toroidal configuration, 2:50315 
SHOCK (THERMAL) 
See THERMAL SHOCK 


etration 


SILICIC ACID/POLYMERIZATION 


SHOCK WAVES/MEASURING METHODS 
Air blast measurement technology. Final 
tember 1976, 2:49692 (AD-A-038321) 
SHORT-LENS SPECTRO) 
See MAGNETIC LENS SPECTROMETERS 
"(ends aah aon radi high ticles 
tects high energy gamma radiation or energy pai on 
basis of cascade showers in red absorbers.) 
SHOWER COUNTERS/LIQ IONIZATION CHAMBERS 
detectors: electronic 


October 1975- 


High resolution liquid argon total tion 
noise and electrode Pp mr, 2:49596 
SHOWER COUNTERS/PH MULTIPLIERS 

~ AF pene base, 2:49598 
Ss CTOR) 


(REA 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS/DESIGN 
All epitaxial silicon diode heavy ion detector, 2:49524 
SI SEMICONDUCTOR DE RS/FABRICATION 
Thin epitaxial silicon for dE/dx detectors, 2:49518 
SI SEMICONDUCTOR DETECTORS/PERFO) 
All epitaxial silicon diode heavy ion detector, 2:49524 
— silicon semiconductor detectors: past developments, 


id a 2:49517 
SI SEMI CTOR DETECTORS/PREAMPLIFIERS 
Experimental characterization of the ti 
etector-preamplifier system for char 
using a laser pulser, 2:49548 
Fast low-noise charge preamplifier, 2:49547 
SI SEMICONDU R D IRS/SEN' 
Thin —_ silicon for dE/dx detectors, 2:49518 
SIGMA-: S ATOMS 
See HADRONIC ATOMS 
SIGNALS/DATA PROCESSING 
On of two-dimensional FIR 
sectio’ 2:50527 (UCRL-78747(Rev. 5") 
SILICA/ CAL REACTION 
Kinetics of quartz dissolution and precipitation, 2:48263 (COO- 


2607-4) 
SILICA/DEPOSITION 
oo transport and deposition of silica, 2:48231 (COO- 
Inhibiting deposition of siliceous scale, 2:48236 (COO-2607-4) 
Preliminary study of amorphous silica deposition in a bench-scale 
liquid fluidized bed heat exchanger, 2:48239 (COO-2607-4) 
Problems of silica scaling at Cerro Prieto Geothermal Power 
Station, 2:48233 (COO-2607-4) 
SILICA/DISSOLUTION 
Kinetics of silica , 2:48232 (COO-2607-4) 
SILICA/MASS TRAN: 
Hydrothermal transport and deposition of silica, 2:48231 (COO- 
2607-4) 
SILICA/MICROSTRUCTURE 
a transport and deposition of silica, 2:48231 (COO- 
2607-4 
SILICA/NUCLEATION 
Kinetics of silica condensation in brines (75 to 105°C), 2:48260 
(COO-2607-4) 
SILICA/PRECIPITATION 
Kinetics of silica scaling, 2:48232 (COO-2607-4) 
Silica precipitation and scaling in dynamic geothermal systems, 
2:48237 (COO-2607-4) 
SILICA/SOLUBILITY 
Geochemical considerations for hot, dry rock systems, 2:48234 
(COO-2607-4) 
Solubility of a silica at high temperatures and high 
pressures, 2:48259 ie commen 
SILICATES/CHEMI COMPOSITION 
Geochemical notes ‘Gp Mineral data of the metabasalt dredge 
AM5SO0 from the Mid-Atlantic Ridge, 2:48258 
SILICATES/DENSITY 
VISRHO: a computer subroutine for ee the viscosity and 
density of complex silicate melts, 2:49273 (SAND-76-0649) 
SILICATES/P ITATION 
Studies on the ionization equilibria of silicic acid and cn 


equilibria in high temperature brines, 2:48261 ( 


particle detectors 


ital filters by 


Use of geochemical-equilibrium computer calculations to a2 Ae 
a itation from geothermal brines, 2:48255 (UCRL-52197) 
A 
VISRHO: a computer subroutine for estimating the viscosity and 
density of ee melts, 2:49273 (SAND-76-0649) 
SILICIC ACID/IO 
Studies on the ionization equilibria of silicic acid and polysilicate 
soot in high temperature brines (60 to 290°C), 2:48261 


( 
SILICIC ACID/POLYMERIZATION 
Studies on +~ agree equilibria of silicic acid and polysilicate 
(to0-26 high temperature brines (60 to 290°C), 2:48261 
(C00-2607-4) 





SILICON/CHARGED-PARTICLE TRANSPORT 


pay ape ey a ped TRANSPORT ut 

Calculations of mean paths stopping powers of low 
energy electrons (less than or equal to 10 eV) in solids using a 
statistical model, 2:50268 

SILICON/CHEMICAL VAPOR DEPOSITION 


Chemical ae . Quarterly report No. 3, 
2:47941 ree _ / 1) 
SILICON/CRYSTAL DO) 


Method of 
Soman materials us rN) react rection) 3.49226 
Method of ee doped n-type Si 
monocrystals and 


cs a tration therein b' 
— neutron radiation my Secars °Si(n,y) **Si yields 1p), 
SILICON/CRYSTAL GROWTH 
Large area silicon sheet by EFG. Fourth quarterly a 
a 1-December 31, 1976, 2:47940 (ERDA/IP 54355- 
SILICON/CRYSTALLIZATION 
ar <3 = > crystallization and solar cell fabrication, 2:47953 
SILICON/CUTTING 
Slicing of silicon into sheet material. Silicon sheet growth 
ee menage eo Low 
Silicon Solar Array Project. Fourth quarterly 
oe 20, 1976-March 20, 1977, 2: 47942 (ERDAAPL, JPL/ 
954374-77/1) 
SILICON/DEPOSITION 
Molecular mechanisms of scale ition, 2:48262 (COO-2607-4) 
SILICON/ECOLOGICAL CO) TION 
Single human hair root analysis by nuclear particle accelerator 
technique, 2:49765 
SILICON ICAL PROPERTIES 
A pen of -* semiconductors for symmetrical varistor 
1 Jull 72-31 Dec 74 (Switching 


properties) 2149230 (AD-A-038351) 
— schema 


itaxial silicon for dE/dx detectors, 2:49518 
SILIGOR/HADRONIC ATOMS 

Measurement of x ee ea Same cnt hn ieee af 

the strong interaction (Level widths and shifts, optical model 

tial, s-wave i : 

CON/PHYSICAL RADIATIO 
Fast burst reactor neutron damage in silicon ~ 
——_ of silicon surface defects on MOS radiation-sensitivity, 


Origin of interface sates and oxide charges generated by ionizing 


radiation, 2:4 
SILICON/QUANTITATIVE CHEMICAL ANALYSIS 
sos in Cranah 20551 by charged particle 


Effects of alloying on Co-Si eutectoid structures and properties, 


2:49157 
SILICON CARBIDES/CHEMICAL REACTI 

RS eosIaD) silicon carbide with fused coal ah 247332 (CONF- 
SILICON a a ene mney # 


RESISTANCE 
pee ym | ne wrhgennen development, 2:49216 — 
7 rel continuous flow exchanger, 
ert 7333 (CONF acunie 


SILICON CARB 
Fatigue and op behavior of SisNe and SIC for gas turbine 


creep 
5 wee 2:49217 pete 102- 
SILICON ba aie A gee ; , 
DF costing HTGR fuel particles, 2:47736 
CONF FOSI12) 1-2) 


SILICON CARBIDES/FATIGUE 
Fatigue and creep behavior of SisN, and SiC for gas turbine 


epplcaions 249217 (Oc 2:49217 Sn 
_ 


we ee (Vapor 
comple solution by EEP-HINGs af approninstaty 70 


249249 
SILICON COMPOUNDS/QUANTITATIVE CHEMICAL 
ANALYSIS 


Determination of traces of arsenic in siliceous materials (Vapor 
ceang solution by HF-HNOs at approximately 70°C), 
SILICON DIODES . 

Gamma phenomenon, 2:49574 
SILICON DIOD 
model of second breakdown, 2:49390 
PREPARATION 
Sialon refractories from clay and oo 2:47110 (CONF-7609102-) 
SILICON NITRID! IN RESISTANCE 
Ceramic rotor blade oy 2:49216 (CONF-7609102-) 
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SILICON NITRIDES/CREEP 
Fatigue and behavior of SisN a SiC for gas turbine 
lications, 2:49217 (CONF-7609102-) 
IN NITRIDES/FATIGUE / 
Fatigue and creep behavior of SisN, and SiC for gas turbine 
lications, 5 249217 (CONF-7609102-) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/CHARGE TRANSPORT 
Radiation-induced charge —- and charge buildup in SiOz 
films at low tem 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Charge yield and dose effects in MOS itors at 80 K, 2:49648 
Hole transport and recovery characteristics of SiOz gate 
insulators, 2:49646 
Radiation-induced charge deg oe and charge buildup in SiO; 
films at low temperatures, 
SILICON OXIDES/PRECIPITATION 
Cnn methods for estimating 
thermal brines, 2:48242 (COO-2 
SILICON SOLAR Spe - tae near eainitieiie , 
a annealing o: ium-doped solar cells during long 
duration missions, 2:47961 
SILICON SO CELLS/COST 
Ba a conte ehh inpdiegind mater em wow 
Low cost silicon solar array pro pe roduction task. 
Final rt, 2:47943 ye Be Thay 87-76/1 
SILICON SOLAR CELLS/CO 
Accelerated/abbreviated test oe oa study 4 of task 3 
(encapsulation) of the Low-Cose Silicon Solar Array Project. 
First quarterly rt, April-June 1976, 2: 41944 
(ERDA/J 1954458-76/1) 
Investigation of test eee ate material properties, 


November 1 19% Febraasy 12. 12, qo77, 2 2: ny Bo core por 


SILICON SOLAR CELLS/ECONOMICS 
Residential application of photovoltaic gt ~ aa 
SILICON SO CELLS/ELECTRICAL P) 
ee ne Se p-n junction solar cells, 
SILICON § SOLAR R CELLS/FABRICATION Tr 
phy = Quarterly report No. 3, 
aT5a ne ey (ERDA/JPL/954372-77/1) 
itaxial silicon technology for low-cost solar cells. Final report t, 
1 May 1975-30 A cae 2:47954 ae 
Large area silicon by EFG. Fourth Jy 
a 1-December 31, 1976, 2: “47540 CERDAY 54355- 
ar Se crystallization and solar cell fabrication, 2:47953 
1 
Slicing of silicon into sheet material. Silicon sheet growth 
Cost Shison Solr Anes Project Fos nth guar repr 
‘oO 
December 20, 1976 March 20, 15 1977, 2:4 7942 (ERD) 
954374-77/1) 
SILICON SOLAR CELLS/PERFORMANCE 
Residential 


of Af on 2:47955 
SILICON SOLAR CELLS/P ERFORMANCE, TESTING. 


ccelerated/abbreviated test oy of task 3 
™Gocapmlaton ofthe Low-Cove Sticn lar Array Project. 
First quarter! rt, April-June 1976, 2:47944 
APL 38-76/1). 


ee from 


“Tow cos alison solr aray project, are scale pro 


Planl copaet 2047943 (ERDA IPL 3oate? eee ma 
SILICON SOLAR CELLS/RESEARCH PROG , 

at 
laboratory. Quarterly sere Oct Dee 76 200957 aaa 


1976 September 1976, 2:47938 § BRDA/IPL 01 
1 177 71/ 1 
SILICON SOLAR CELLS/TESTING in 


abbreviated test at earn e 
Fourth quartely progres por, January 


7m 7 ad 


LS/WEATHERING 
ee Ee 
w-cost silicon so! 
March 197 


¢ 
report, J 
(ERDAUIPL/9SL05e 7178) — 


» 2:47945 
SILIGON SOLAR 
Accelerated/abbreviated 


» 2:47945 





OCT. 31, 1977 


COSIS 
See PREUMOCONIOSES 
SILVER/CATALYTIC EFFECTS 
Anodic behaviour of silver in alkaline formaldehyde, 2:49061 
SILVER/CHARGED-PARTICLE TRANSPORT 
Calculations of mean free paths and stopping powers of low 
pre pane ll he 10 eV) in solids using a 


tistical model, 2: 
SILVER/IONIZATION 
Atomic and nuclear interactions of Serna! hotons and 
electrons with matter. Final report, 1 Jan 1973-31 Dec 1974 


on: (c one ee aes 350233 sp staaaaes 


Use of omeacgtiiden computer calculations to estimate 
oni reci| — from geothermal brines, 2:48255 (UCRL-52197) 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

SILVER 110/BIOLOGICAL ACCUMULATION 
———. bioavailability of sediment-bound trace metals with 
a (4 /sup 110m/Ag, '°Cd, °Co, ©Zn, 


amen eel 
SILVER 110/EXTRACTION 
Estimating bioavailability of sediment-bound trace metals with 
chemical extractants (/sup 110m/Ag, *°Cd, °Co, ©Zn, 
Macoma balthica), 2:50024 
SILVER-CADMIUM BATTERIES/BATTERY CHARGERS 
or device = cll atey (Pa ct), —_ a low temperature a 
sto; tent), 
SILVER-ZINC C BATTERIES 
Accumulator battery pow ant a naa (Patent; prevents 
— ste). 2.488 paws vibrations and turbulence in 
SILVER-ZINC BATTERIES/BATTERY CHARGING 
Accumulator Scag A apparatus and method (Patent; prevents 
dendrite buildup b aes vibrations and turbulence in 
electrolyte), 2:488 
SILVER-ZINC BATTERIES/ELECTRODES 
Distribution of current density on electrodes of silver-zinc storage 
bape bare discharge, 2:48854 
SIMULATION 


Universal for continuous network simulation, 2:50499 
(COO-2383-0039) 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SITE SELECTION 
Stochastic ing of site wind characteristics. Final report, 
2:48287 (ERD. SF/00357-76/1) 
SITES (REACTOR) 
See REACTOR SITES 
SKELETON/CHEMICAL ANALYSIS 
Studies of trace metal lead levels in human tissues. III. The 
investigation of lead levels in rib and vertebra samples from 
Canadian residents, 2:50083 


See also HAIR 
SKIN/BIOLOGICAL RADIATION EFFECTS 


licative ir of uv damage to normal human cells, 2:49995 
SKIN/INJURIES. 


Seg ee ee ee nites larvee of Colne: ena tarandi and 
poy yia trompe in Swedish reindeer, 2:49975 
SKIN PLASMS 


Skin tumor initiating ability of Romaine 4 5- 7,8- and 7,8- 
exntnan xides and 7,8-diol (Mice), 2 


of : 
__Gephenomyia rompen Si in weduh ca reindeer, 2: ” ‘oimeeoas 


a of acute tissue i ~ on in vitro pieeeegeration of ©Zn 


SKYLAB/ELECTRONIC BOUIPMENT. - 
Instrumectation requirements and provisions for Shuttle/Spacelab 


missions, 2:49685 
Low power CAMAC and NIM modular systems for spaceflight 


use on Shuttle and missions, 2:49687 
SKYLAB. 


/ RESEARCH RAMS 
Studies of the Sun from Skylab, 2:50160 
SLAGS/CHEMICAL REACTIONS 
ae wen carbide with fused coal ash, 2:47332 (CONF- 
SLAGS/DISSOLUTION 
See Set ene ene 
a solution by HF-HNOs at approximately 70 
SLAGS/QUANTITATIVE CHEMICAL ANALYSIS 
Determination 


of traces of arsenic in siliceous materials (V: 
fee aoe solution by HF-HNO; at approximately 70 ©). 
24 


“ae h and development BI-GAS Process. 
generator researc 
Quarterly report, a 1976, ae ee 
generator research and development: B 
= report, October-December 1976, 6 ent (FE-1207- 


ai Panianes research and development. BI-GAS process. . 
FE L207 31) progress report for the period May 1977, 2:471 
TIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 

SLIME FUNGI 
See M YXOM YCETES 

SLUDGES/FLUIDIZED-BED COMBUSTION 

Dilute phase waste incinerator (Patent), 2:49393 

SLUGS (FUEL 
See FUEL RODS 

SMELTING/AIR POLLUTION 

Health and a TAR pollen nes quarterly, March 1, 
1977-June 1, 1977 (Air pollution in environs of Cu smelter and 
fallout radionuclides in Food chains), 2:49708 (HASL-321) 

SMELTING/ENVIRONMENTAL EFFECTS 

Health and Sy rer ray tgp wonats, March 1, 
1977-June 1, 1977 (Air po! llation in environs of Cu smelter and 
fallout radionuclides in Food chains), 2:49708 (HASL-321) 

SNAILS/BIOLOGICAL RADIATION 

Effects of gamma-radiation on eggs of Pomacea Haustrum (Reeve, 
1843) from the Pampulha Lake, Belo Horizonte, M. G. 
— Pilidae), 2:50015 

SNR CTOR 


See SNR-1 REACTOR 
SNR-1 REACTOR/AFTER-HEAT REMOVAL 
a Kalkar (SNR-300). Including the immersion 
—_ system in the concept of after-heat removal, 2:48810 


R 
See SNR-1 REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/AEROSOLS 
Density and shape factor of sodium aerosol. Final costs) 
% 1975-January 31, 1977 bet Keak 2803-4) 
SODIUM/BIOCHEMICAL REA 
os of 0 coliteatell oases 4iunedieieamamanemmeudiaiels 
tumor electrolyte exc’ kinetics, 2:49901 
SODIUM/COMPATIB 
Sodium Technology Program: friction, wear, and self- i 
Quarterly progress rt for period ending October 31, 1976 
(LMFBR), 2:48499 (WARD-NA-3045-40) 
SODIUM/CORROSIVE EFFECTS 
Sodium Technology Program: re ho wear, and 


oer BRY 2at099 WARD. NA-304 Oascber i cee 


CAL CONCENTRATIC IN 
“Metal concentrations in human hair from India (Pilani, Rajasthan), 
2:4 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
SODIUM/FIRES 
Density and shape factor of sodium aerosol. Final October 
1, 1975-January 31, 1977 (LMFBR), 2:48482 ( 2803-4) 
SODIUM/TRANSITION FLOW 
Note on turbulent-laminar transition for flow in triangular rod 
bundles (LMFBR), 2:48528 
Comparison of the game ry seca fom 2 eV 
m fe) Ta! neutron 
ean ewe ee y spectra in sodium 23, 2. 
SOD M CARBONATES/CATAL IC EFFECTS 
Exxon mee i — process: predevelopment 
conta aaTi3s technical progress report, July 1-September 
976, 2: ars 2369-5) 
a — rays ne RIDES/CORROSIVE oe ae = 
e effect o Ky composites on the galvanic corrosion 
of aeros oan inal report, 1 Jan 1975-1 Apr 1976, 2:49184 
(AD-A-035029) 
SODIUM CHLORIDES/MOESSBAUER EFFECT 
Ce ee in Moessbauer 
=p oe troscopy (White noise approximation), 2:49231 (CONF- 
1164-1 
SODIUM CHLORIDES/SOLUBILITY 
Use of geochemical-equilibrium computer calculations to estimate 
‘einen 2:48255 es 


recipitation from 
/ CHEMICAL REACTION 


SoD COMPO 
Sodium-23 nuclear resonance study of ee —- 
2, 3149295 


magnetic 

kinetics of Na* with 2,2,2. 
SOD 

of alkali in 

iad coal gasification processes, 2.47108 (CONF-7609102-) 





SODIUM COOLED REACTORS 


SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 


SODIUM COOLED REACTORS/VOID COEFFICIENT 
Numerical study on applicability of benoist’s diffusion coefficient 
to sodium void reactivity analysis, 2:48580 
SODIUM HYDROXIDES/RADIOLYSIS 
Mechanism of spin diffusion in electron _ resonance spectra of 
trapped electrons in aqueous -Electron double 
resonance studies (‘y-rays), 2:49312 
SODIUM eee PROPERTIES 
Chemical cellular components from tissue: DNA 
isolation, 9903 (ORNL/MIT. 223) 
SODIUM-SULFUR BA BATTERIES/CATHODES 
Improvements of electrolyte and seal rower for sodium- 
sulfur and sodium antimony trichloride load leveling batteries. 
Final rt, 2:48853 (EPRI- ts la 
TTERIES/DESI 


SODIUM-SULFUR BA 

Alkali metal-sulfur cells (Patent; tubular tom), 2:48859 
Sodium-sulfur eon (Patent), 2:48838 
SODIUM-SULFUR ITES/ELECTROLYTES 

Improvements of electrolyte and seal ide onde for sodium- 
sulfur and sodium antimony trichloride load leveling batteries. 
Final report, 2:48853 (EPRI- EM-413(6-77) 

Substructure and p of sodium beta denies solid 
electrolytes. Interim report, June 1, ioMay 31, 1975, 2:48850 
(EPRI-252) 

SODIUM-SULFUR ~neaatomenny tome: me PROGRAMS 

Sodium-sulphur battery system. pe og May 19, 1975-May 
19, 1916 (Dow Chewied USA), 2:48834 (COO-2565-4) 

SODIUM-SULFUR BATTERIES/SEALS 

Alkali metal-sulfur cells (Patent; tubular form), 2:48859 

Improvements of electrolyte and seal era, for sodium- 
sulfur and sodium antimony trichloride load ieveling batteries. 
Final report, 2:48853 (EPRI-EM-413(6-77)) 

SOIL CHEMISTRY 
See also AGRICULTURE 
FERTILIZERS 
Acidity of precipitation as influenced by the filtering of 
atmospheric sulfur and nitrogen compounds: its role in the 
a balance and effect on soil, 2:49772 


See also PERMAFROST 
SOILS/CHEMICAL ANALYSIS 
Fluoride distribution in a natural ecosystem and related effects on 
wild animals, 2:49761 
SOILS/CHEMICAL COMPOSITION 
Contents of oxygen in soil water and carbon dioxide in soil air in 
forest bogs of the central Ukrainian Polesie [forest area], 2:50047 
(ORNL-tr-4095) 
SOILS/CONTAMINATION 
Comparative distribution of een in contaminated 
ecosystems at Oak Rid, ie. ennessee and Los Alamos, New 
Mexico, 2:49788 ll -770429-2) 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
SOILS/G: Y 
ag ne om geochemistry of agricultural soils in Missouri and 
its association with swine birth defects, 2:50066 
SOILS/PH VALUE 
Acid precipitation and forest soils, 2:49768 
- pitation effects on soil pH and base saturation of 
sites, 2:49771 a 
Changes in chemical in soils caused by acid 
precipitation, 2: "49770 
Potential effects of acid precipitation on soils in the humid 
tem; zone, 2:49769 
SOILS/POLLUTION 
mintkemustania 
— os with swine birth a eae 
of point source emissions 
the lement content of plants and nd soils Se Soda Springs, I 


SOILS/RADIATION MONITORING 
Comparison of in situ gamma soil analysis and soil sampling data 
for 414m and *°Pu soil concentrations at the Nevada 
Test Site, 2:49784 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
— = transuranic nuclides: a review, 2:49783 (LA- 
SOILS/RADIOACTIVITY 
Environmental moni 


Laboratory 1976 ann 


on 


at the Lawrence Livermore 
report, 2:49728 (UCRL-50027-76) 
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SOILS/RADIONUCLIDE MIGRATION 
a —— of 4 ere in contaminated 
ecosys aX ennessee and Los Alamos, New 
Mexico, 2 2: 49788 $8 (00 -770429-2) 
SOILS/SAMPLING 
Sa monitoring at the Lawrence Livermo: 
1976 anni —f.,--% 2:49728 CRL-50027-76) 
SOLAR AR AIR INDITIO ‘COMMER TION 
Prospectus on commercialization of solar heating and cooling 


systems, 

Solar heating and cooling of buildings: activities a the ee 
sector of the building community and its 
relative to increased activity, 2:48004 ( rest Tet) 

SOLAR AIR CONDITIONER$/COST BENEFIT ANALYSIS 

Solar economics in Illinois, 2:47933 

SOLAR AIR CONDITIONERS/DEMONSTRATION 

PROGRAMS 

Heating and cooling with solar energy (Timonium School 
yoy 2:47986 (CONF-760522 25 

SOLAR AIR CONDITIONERS/DESICCANTS 

Desiccant systems potential for humid climates, 2:48084 

SOLAR AIR ‘CONDITIONERS/DESIGN 

Cooling yo a80e8 (Patent; salt solution evaporation and solar 
energy), 2 

= om a Ts ctee and heating system for a commercial 

= energy el and air conditioning system (Patent), 


Water ammonia refrigeration system using solar energy (Patent), 


SOLAR AIR CONDITIONERS/ENERGY BALANCE 
Logical and practical method for evaluating the heat balance of an 
air eon project and the economic implications of doing 


2: 
SOLAR AIR CONDITIONERS/HEAT EXCHANGERS 
Direct contact yt heat exchanger for solar heated and 


cooled buil 
SOLAR AIR CONDITIONERS/LIFE-CYCLE COST 
Solar heating and cooling computer analysis: a Poy sizing 
design method for re tr 2 ts (SOLCOST and 
SOLSIM computer codes), 2: 5 
SOLAR AIR CONDITIONERS/MARKET 
Solar system market capture in the climato-economic re oe at 
the United States (Computer calculations using CE 
CAP), 2:48043 
SOLAR AIR CONDITIONERS/MEETINGS 
Sharing the Sun: solar technology in the seventies. Volume 10. 
Business, commercial, poster session, miscellaneous. Contains 
sections Yo 23, 2:48058 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Desiccant sys' ce fey for humid climates, 2:48084 
ae Annual Cycle for residential heating and cooling, 


2: 
SOLAR AIR CONDITIONERS/SPECIFICATIONS 
Solar air conditioning applications for warm humid climate, 
2:48080 
SOLAR AIR CONDITIONING 
Climatic load eS —_ generation and use for solar heating/ 


cooling 
Large scale so! ne , 2:47983 (CONF-760522-) 
SOLAR AIR CONDITI INGA IMMERCIALIZATION 
Commercializa 


tion of solar heating and cooling of buildings, 
2:48072 


SOLAR AIR CONDITIONING/COORDINATED RESEARCH 
PROGRAMS 
= "aad Program of the International Energy Agency, 


SOLAR AIR CONDITIONING/DEMONSTRATION 
PROGRAMS 


A location-matrix plan for the residential solar heating and cooling 
demonstration . Volume II. Procedures and appendices 

(Conducted by ), 2:49010 (PB-262646) 

Oliver Tyrone solar building project, 2:47984 te pe 

Project-scale analysis for the residential solar cooling 
a. program (Conducted by HUD), 2: bolt (PB- 

sa ; tion homes, Allegheny County, 2:47987 (CONF- 

Solar residential demonstration program, 2 

United — oe Program for the Te of solar 


SOLAR ARG COND ONING ECONOMICS” 


re ar of solar systems, 2:47929 

Solar economics in Illinois, 2:47933 

SOLAR AIR CONDITIONING/GOVERNMENT POLICIES 
a — tion of solar heating and cooling of buildings, 


SOLAR AIR CONDITIONING/PERFORMANCE 
Solar heat exchanger made of plastic irrigation tubing, 2:48101 





OCT. 31, 1977 


SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 
Overview of solar ener, By research at Carnegie-Mellon University, 
2:47976 (CONF-760: 
SOLAR AIR CONDITIONING/SOCIAL IMPACT 
Perceptual assessment of a new energy concept, 2:48056 
SOLAR AIR CONDITIONING/SST. ARDS 
Development — implementation of standards for solar heating 
and coo! lications, 2:48063 
SOLAR AIR ITIONING/TECHNOLOGY ASSESSMENT 
Current technology for solar heating and y- Ah 2:48067 
SOLAR AIR CO ITIONING /TECHN TRANSFER 
Solar ener Let gee of NATO Committee on the Challenges of 
Modern , 2:48061 
SOLAR AIR HEAI / DESIGN 
Wilson solar air heater, 2:48083 
SOLAR AIR HEATERS/EFFICIENCY 
Method of ces flat-plate air and liquid solar collectors for 


eon ake ye Ee ee oe 2: ad 4 


Performance of of air-cooled flat aos ool ies (Anaytical study), 
SOLAR ATMOSPHERE 
Research on the dynamics of the solar atmosphere. Final report 15 
76, 2:50152 (AD-A-038522) 
YS/COST 


Oct 75-30 
SOLAR CELL 
Fabrication, test, and delivery of 8 KW of solar ior peers modules. 

Low cost silicon solar array project, large roduction task. 
Final report, 2:47943 (ERDA/JPL/954 87. 76/1 
SOLAR CELL ARRAYS/COVERINGS 

Accelerated/abbreviated test methods, are of task 3 
(encapsulation) of the Low-Cose Silicon Solar Array Project. 
First quarterly progress report, April-June 1976, 2: 47944 
(ERDA/JPL/ 54458-76/ 

Investigation of test methods, material re ae and processes 
for solar cell oC Third quarterly y progr ‘ess report, 
35527.) 12, 1976-February 12, 1977, 2:47946 (ERDA/JPL/ 

Studies of - TS materials for terrestrial photovoltaic 
arrays. Fifth quarterly ~~ report, September 16, 1976- 
December 15, 1976, 2:47939 —_— 

SOLAR CELL ARRAYS/DESIG 
i density-third dimension Ae solar panels (Patent), 


SOLAR ‘CELL ARRAYS/PERFORMANCE TESTING 
Accelerated/abbreviated test methods, study 4 of task 3 
(encapsulation) of the Low-Cose Silicon Solar Array Project. 
First quarterly progress report, April-June 1976, 2: 47944 
(ERDA/JPL/954458-76/1 5 
Indoor and outdoor measurements of performance of photovoltaic 
arrays. Technical report No. III-3, 2:47951 (ERDA/NASA/ 
1022-76/9) 
SOLAR CELL ARRAYS/PRODUCTION 
Fabrication, test, and delivery of 8 KW of solar power modules. 
Low cost silicon solar array project, — roduction task. 
Final rt, 2:47943 (ERDA/JPL/954 87-76/ ny 
SOLAR CELL ARRAYS/RESEARCH PROGRAMS 
Low-Cost Silicon Solar Array Project quarterly rt-2, July 
1976-September 1976, 2:47938 (ERDA/JPL/ 1012-77/1) 
National photovoltaic of the United States, 2:47957 
SOLAR CELL ARRA S/SOLAR REFLECTORS 
Characteristics of the concentrated solar flux produced by the 
FMSC prototype, 2:48135 
SOLAR CELL ARRAYS/TESTING 
Accélerated/abbreviated test methods, study 4 of a 3 
nae geet of the low-cost silicon solar array project. 
Fourth quarterly progress report, January-Marc f971, 2:47945 
(ERDA/IPL/95 58-77/4) 
SOLAR CELL ARRAYS/WEATHERING 
Accelerated/abbreviated test methods, study 4 of task 3 
ae eames of the low-cost silicon solar array project. 
Fourth quarterly progress report, January-March 1977, 2:47945 
(ERDA/JPL/95 58-77/4) 


LAR 
See also SILICON SOLAR CELLS 
SOLAR CELLS/CALIBRATION STANDARDS 
Consideration of design and calibration of terrestrial reference 
solar cells. Technical report No. II-4, 2:47947 (ERDA/NASA/ 
1022-76/4) 
SOLAR CELLS/ECONOMICS 
Payback of solar systems, 2:47929 
SOLAR CELLS/ELECTRICAL TESTING 
Circuit to determine the load capacity of a solar cell exposed to a 
certain amount of light (Patent), 2:47958 
SOLAR CELLS/P IRMANCE TESTIN 
Indoor and outdoor measurements of performance of photovoltaic 
arrays. Technical report No. III-3, 2:47951 (ERDA/NASA/ 
1022-76/9) 
Introduction to basic solar cell measurements. Technical report 
No. III-1, 2:47950 (ERDA/NASA/1022-76-8) 


SOLAR COOKERS 


Sensitivity of solar-cell performance to atmospheric variables: I 
to 7676) Technical report No. II-7, 2:47949 (ERDA/NASA/ 
Some basic considerations of measurements - Stage = 
direct sunlight. Technical rt No. II-6 (For solar 
performance calibration), 2:47948 (ERDA/NASA/ 1022-76/5) 
SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
4rs radiation of solar cells, 2:47959 
SOLAR CELLS/RESEARCH PROGRAMS 
Overview of solar energy research at Carnegie-Mellon University, 
2:47976 (CONF-760522-) 
LAR COLLECTO) 


RS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
Autonomous house ex! ent (Use of on-site resources), 2:48867 
SOLAR COLLECTORS/COA 
Composition profiling of solar coatings and mate: with AES 
and ESCA. Pro; report, April 16, 1976 December 31, 1976, 
2:48109 (COO-2953-1) 
SOLAR COLLECTORS/DESIGN 
ee 8 experiences and attitudes on solar collector 
ifications, and bidding procedures, 2:48104 (CONF. 33-) 
Multi-stage system for accumulation of heat from solar aan 
energy (Patent), 2:48152 
Solar energy collector panel (Patent), 2:48154 
Thermic diode solar panels: a brief summary, 2:48120 
Thermic diode solar panels: passive and modular, 2:48112 (LA- 


6637-C 
SOLAR SOLLECTORS/ECONOMICS 
Parametric study of critical fuel costs for solar heating in North 
America, 2:48045 
Thermic diode solar a a brief summary, 2:48120 
SOLAR COLLECTORS/FREEZING 
Approaches to freeze protection for solar collectors using liquid 
reat transfer media, 2:48102 (CONF-760633-) 
SOLAR COLLECTORS/HEAT TRANSFER 
Approaches to freeze protection for solar collectors using liquid 
eat transfer media, 2:48102 (CONF-760633-) 
SOLAR COLLECTORS/MEETINGS 
Sharing the Sun: solar technology in the seventies. Volume 2. 
Solar collectors. Contains sections 3.1 and 3.2, 2:48118 
Solar energy in cold climates, 2:48000 (CONF-760633-) 
SOLAR COLLECTORS/OPERATION 
Cold climate operation of evacuated tubular collectors, 2:48105 
(CONF-760633-) 
SOLAR COLLECTORS/ORIENTATION 
Climatology of available solar energy for Canada, 2:47912 
SOLAR COLLECTORS/PERFORMANCE 
Performance of a stationary reflector/tracking absorber solar 
concentrator, 2:48136 
Proposed method of rating the thermal performance of solar 
collectors, 2:48130 
SOLAR COLLECTORS/PERFORMANCE TESTING 
Development and implementation of standards for solar heating 
and cooling applications, 2:48063 
Performance correlations of ten solar collectors tested 
simultaneously outdoors, 2:48114 
Predicted daily and yearly average radiative performance of 
optimal tra idal a 2:48126 
SOLAR COLLECTORS/PR 
— s experiences and attitudes on solar collector design, 
ifications, and biddi rocedures, 2:48104 (CONF-760633-) 
SOLJ R COLLECTORS/REVIEWS 
Solar collectors (Basic principles of various types of collectors), 


2:48119 
SOLAR COLLECTORS/SIZE 
Solar heating and cooling computer alt a —— sizing 
design method os non-thermal s; ts (SOLCOST and 
SOLSIM computer codes), 2: 
SOLAR COLLE! &rORS/SP CATIONS 
—— $s experiences and attitudes on solar collector -—. 
ifications, and bidding procedures, 2:48104 (CONF-760633-) 
Estimation of optimum solar systems performance in northern 
climates, 2: "47989 (CONF-760633-) 
SOLAR COLLECTORS/THERMAL ENERGY STORAGE 
UIPMENT 
Automatic thermal ey ong system (Patent), 2:48167 
SOLAR CONCENTRATO 
See also COMPOUND PARABOLIC CONCENTRATORS 
FRESNEL LENS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/FRESNEL LENS 
Analytical and experimental evaluation of the plano-cylindrical 
Fresnel lens solar concentrator, 2:48134 
SOLAR CONCENTRATORS/MATHEMATICAL MODELS 
Mathematical modeling of solar concentrators, 2:48132 
SOLAR COOKERS 
Rural —s = for Africa using solar, wind, and biogas 
energies, 





SOLAR COOKERS/DESIGN 


Self sufficient energy integrated design and construction method 
for low cost-self hel housing programs, 2:48091 
eo oye ~ f solar cookers, 2:48093 
and testing of a variety of solar cookers, 
SOLAR KERS/PERFORMAN RMANCE TESTIN TESTING 
Dev it and 
SOLAR LING 
See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONING 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/COMPARATIVE 
EVALUATIONS 
Assessment of solar- * a cooling of buildings. Final report, 
2:48002 (COO/26: 
SOLAR COOLING SYSTEMS/COST 
InterTechnology Corporation report of solar energy systems 
installation costs for selected commercial buildings, 2:48003 
(COO/2688-76-13) 
SOLAR COOLING SYSTEMS/DEHUMIDIFIERS 
Desiccant systems potential for humid climates, 2: "48084 
SOLAR COOLING SYSTEMS/DEMONSTRATION 


PROGRAMS 
Key directory for solar demonstration projects, 2:48005 


SOLAR COOLING SYSTEMS/HEAT PIPES 
Heat ety ive solar heating and cooling systems, 2:48162 


(LA-663 
SOLAR COOLING SYSTEMS/INFORMATION 
Key directory for solar demonstration projects, 2:48005 


Q-0007) 
SOLAR COOLING SYSTEMS/MARKET 
a rate initiatives. Study of the interface between solar and 
amb ny ystems and electric utilities, 2:48983 (PB-265607) 
SOLAR‘ COOLING SYSTEMS/MEETINGS 
Passive solar and coo 2:48011 (LA-6637-C) 
ee - te -- Z ling of Final 
it of so! wered cooling of buildings. report, 
2:48002 (CO0/2622-1) 
Desiccant systems a for humid climates, 2:48084 
* Solar eclipecs (a Uiblography with abe F 
eclipses (a bil y with abstracts). Report for 1964-Feb 
77 (Coronal and he me em observations during eclipses), 
2:50154 eee eee 
SOLAR CORONA/ELECTRON DENSITY 
The omsibility of investigating the solar corona by means of 
——— radiosonde en oe 2:50159 (N-77- 10991) 
SOLAR CORONA/MAGNETIC 
The possibility a of 
a radiosonde observation, 2:50159 (N-77-10991) 
SOLAR CORONA/SOLAR WIND 
Studies of the Sun from Skylab, 2:50160 
SOLAR DRYERS/DESIGN 
— om for tobacco age oy 2:48095 
heat for 2:48096 
SOLAR DR PROGRAMS 
ed thermal energy program for industrial process heat, 
ILAR ELECTRIC PROPULSION/PERFORMANCE 
snore) SERT 2 thrusters and spacecraft, 1976, 2:47952 (N-77- 
SOLAR ENERGY 
Se, See ree fer Rn eeeatton of cater canegy. A survey, 
SOLAR ENERGY/ALLOCATIONS 
Survey and cnstvals of canal Gusiness and minerity business 


in solar ener; rocurement activity, 
2:47 5 Ee) sine ” 
SOLAR ENEROY/AVALLABILITY 


Solar energy, 2:49013 
SOLAR GY/DEMONSTRATION PROGRAMS 
Summary of the role of ing and analysis in the development 
of the Federal Solar 2:49017 
SOLAR eee 
of solar total energy, 2:47982 
eee to the deve! t of solar energy, 
2:47930 
Payback of solar s: 2:47929 
SOLAR ENERGY. ONMENTAL IMPACTS 
Balanced program plan. Volume 8. Analysis for 
environmental research, 2:47934 (ERDA-1 16(Vol. 
Pasay seeaesess end ho cuvizanment Geeks Cemnee, 2:48889 
Solar program assessment: environmental factors. Solar 
ultural and industrial process heat, 2:48094 (ERDA-77-47/ 


SOLAR ENERGY/FINANCIAL INCENTIVES 
——— and barriers to the development of solar energy, 


of a variety of solar cookers, 2:48093 
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SOLAR ENERGY/INTERNATIONAL COOPERATION 
on United States international cooperation in solar energy 
techno devel it, 2:49016 
SOLAR GY, GS 
Sharing the Sun: solar technology in the seventies. Volume 9. 
Socio-economics and cul . Contains sections 14 and 18, 
2:47897 


Sharing the sun: solar Py in the seventies. Volume 1. 
ean a saree: - S. Programs, solar flux. Contains sections 
20, 21, 22, 2, 2:478 
Solar ~howm, 605 ae a look at reality and prospects, 2:47892 
22- 
in cold climates, 2: — (CONF-760633-) 
DAR ENERGY GY/RESEARCH PROGRAMS 


os overview, 2: — (CONF. 760522) Bie 
In lesign solar energy researc! 
pon 2:47898 


NSF solar energy egg in transition, 2:47903 

ig —_ and future of new energy technology development, 
2:48175 

Present state and pective of solar energy applications in 
Mexico, 2:4790 

Solar energy of the United Nations System, 2:47900 

Solar energy in other countries, 2:47896 (LA-6637-C) 

— oe proves ole of plan the University of Colorado, 2:48898 

role o 


gor analysis in the development 
Snot the ¥ the Federal nw tag! ne 


2:49017 
SOLAR ENERGY/SOCIAL IMP 
Solar and urban pin em 2:49014 
SOLAR GY/SOCIO-ECONOMIC FACTORS 
Sharing the Sun: solar technology in the seventies. Volume 9. 
ee een ane eens. Contains sections 14 and 18, 


— and socio-economic aspects of solar energy and rural 
it in devel a 2:49015 
SOLAR GY/STANDARDS 


Interfi design and solar energy research and 
standard, 2:47 8 


SOLAR ENERGY/TECHNOLOGY UTILIZATION 
— and barriers to the development of solar energy, 
SOLAR ENERGY/TOTAL ENERGY SYSTEMS 
Methodology for site selection of a solar total comme ewe ‘ge scale 
sig aaa ase W electrical), 
7981 sme ar 
Solar a est Facility Project. Semiannual 
Syl y hacepres 1976, ry 17980 (S: (SAND-76-0662) 
ON/ELECTROLYTIC CELLS 
LAR ENERGY CONVERSION energy. Semi-annual progress 
sora es 1 Jan-30 Jun 1976, 2:47935 (P 262450) 
eceemy ee 
SOLAR GY CONVERSION/REGIONAL ANALYSIS 
Conference on establishing the solar energy regional network, 
2:47894 (CONF-770404- 
SOLAR ENERGY CONVERSION/RESEARCH PROGRAMS 
Low-tem heat utilization e ogee 49019 —-— 
SOLAR GY CONVERSIO) 
Solar potential in Pennsylvania, 2:49009 (CONF: 760522-) 
SOLAR GY CONVERSION/TECHNOLOGY 


ASSESSMENT 
Canada’s renewable energy resources: an assessment of potential, 
2:49006 (NP-21901) 
oak , 2:49013 
oe mr EFFECTS 


ey aboard biosatellites kosmos-690 and kosmos-782, 
ave cece i 


ILAR ELECTRONS 
between 4 and 8 Mev (e-p ratios), 


repectrum between 4 and 8M 
trum een 4 and 8 Mev (e-p ratios 
ai . . 


onan THS01S3 aa 


SCT se po pr 
2:50153 
LAR 


Solar-geophysi ee Number 386. Part II. (Comprehensive 
reports). ] for April 1976-March 1976 and 


of data issued as Number 378 (supplement) 
F an 2:50155 (PB-262499) 
SOLAR FLUX/AVAILABILITY 


Distribution of direct and total solar radiation availabilities for the 


Final 10 ee f solar transmission 
ag - hase i of solar radiation atmospheric issi 
research. T: memo, 2:47909 (PB-266010) 
SOLAR FLUX /CALCULATION METHODS 
Calculation of the direct component of natural cylindrical 
illuminance, 2:47910 
Calculation of solar radiation intensity for Je - + aaaased 
investigations in building construction, 2 
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tal and Seceetions studies on solar energy for energy 
conversion, 2:47922 
— ena total flux in the direct solar beam at 
SOLA! FLUX/DATA 
Solar radiation data base development based on bright sunshine 
data, 2:47913 
SOLAR FLUX/MEASURING INSTRUMENTS 
Consideration of design and calibration of terrestrial reference 
— ba Technical report No. II-4, 2:47947 (ERDA/NASA/ 
soir solar radiation measuring equipment and glossary, 


(DSE/1024- 
FLUX/ MEASURING METHODS 


tal and theoretical studies on solar energy for energy 
"conversion, 2:47922 
traterrestrial solar irradiance measurements from the NIMBUS 
“ satellite, 2:47920 
Insolation data for solar energy omveuien derived from satellite 
measurements of earth radiance, 2:47919 
Measurement of solar radiation (Patent; photoresistor), 2:47927 
SOLAR FL GS 
— the sun: solar technology in the seventies. Volume 1. 
ternational and U.S. Programs, solar flux. Contains sections 
20, 1a 2, 2:47899 


ON 
a ion of average ground reflectivity for solar collectors, 
SOLAR FLUX/SMALL ANGLE SCATTERING 
Results from circumsolar radiation measurements, 2:47924 
SOLAR FLUX/SPECTRA 
Extraterrestrial solar irradiance measurements from the NIMBUS 
6 satellite, 2:47920 
ical clear weather days, 2:47915 
TING, IONSTRATION PROGRAMS 
A location-matrix plan for the residential solar heating and cooling 
demonstration pro . Volume II. Procedures and appendices 
(Conducted by ), 2:49010 (PB-262646) 


Project-scale analysis for the residential solar 7 and coolin 
nan program (Conducted by HUD), 2 

SOLAR HEATING SYSTEMS 
See also PASSIVE mg HEATING SYSTEMS 


9011 (PB 


Updated homesteader, 
SOLAR HEATING SYSTEMS/COMMERCIALIZATION 
Prospectus sae commercialization of solar heating and cooling 
systems, 
Solar ages: cooling of buildings: activities rad Ay J ge 
sector of the building community and its 
relative to increased —- 2:48004 ( V1657- 1672) 
SOLAR HEATING SYSTEMS/COMPARATIVE 
EVALUATIONS 
Computer simulated performance and capital cost comparison of 
active vs. ive solar heating systems, 2:48037 (LA-6637-C) 
SOLAR HEATING SYSTEMS/CONSTRUCTION 
a technical demands, or the art of tradeoff in making 
inex ive solar home, 2:48053 
SOLA HEATING SYSTEMS/COST 
Computer simulated performance and capital cost comparison of 
active vs. passive solar heating systems, 2:48037 (LA-6637-C) 
Deeg factors for a cost effective solar collection a * 2:48073 
echnology Corporation report of solar energy sys 
installation costs for selected commercial buildings, 2: 48003 
cage ay ee 
So! for buildi 
2:47985, INF-7605. 
SOLAR HEATING SYSTEMS/COST BENEFIT ANALYSIS 
Solar economics in Illinois, 2:4793 
SOLAR HEATING SYSTEMS/ DEMONSTRATION 
PROGRAMS 


: practicality, problems, solutions, 


H and cooling with solar energy (Timonium School 
a. Project), 2:47986 (CONF-760522-) 


directory for solar demonstration projects, 2:48005 


SOLAR TING SYSTEMS/DESIGN 

100% solar heated use demonstration in one of the coldest 
cities in the United States, 2:48059 

Autonomic a space aes in ast concept ta. 
storage poo: space heaters and mounting too 
(Patent), 2:4808 48087 

Crain solar house, a case study in the architectural and 
pe ge design process as applied to solar housing for public 


Design of a solar “8081 and heating system for a commercial 
building, 2: 


Estimation ot opt um solar systems performance in northern 
89 (CONF-760633-) 


construction, and marketing of two solar 


Solar energy for pose) practicality, problems, solutions, 
2:47985 INF-7605 
somone. of buildings e domestic hot water (DHW), 


Solar technology and architecture, 2:48050 
Technological of solar energy utilization in cold climates, 
2: 47988 (CONF-760633- 
SOLAR HEATING SY S/ECONOMICS 
Energy and economic analysis of three actual solar energy 
projects: architectural, building management, and contractor 
interrelationships, 2:47931 
Estimation of —- solar ee performance in northern 
climates, 2:47989 (CONF-760633-) 
SOLAR HEATING SY ee 
Applied focus and 7 ~ in undergraduate education 
in solar rr Ay 
SOLAR HEATING SY MS/HEAT EXCHANGERS 
Direct contact i gud heat exchanger for solar heated and 
cooled buil 
SOLAR HEATING SYSTEMS/INFORMATION 
Ke aay directory for solar demonstration projects, 2:48005 


SOLAR HEATING SYSTEMS/LATENT HEAT STORAGE 
Heat transfer characteristics of a latent-heat storage system near 
uilibrium state, 2:48164 
= See hep ~aingeumpaisaind COST 
eating cooling computer a sizing 
design method for non-thermal eso. and 
SOLSIM computer codes), 2: 
SOLAR HEATING SYSTEMS/MANUALS 
7“ as of buildings and domestic hot water (DHW), 


SOLAR HEATING SYSTEMS/MARKET 
Climate maintenance contracting: bridging the confidence gap in 
the solar market, 2:47932 
= solar house, a case study in the architectural and 
“ a design process as applied to solar housing for public 
le, 2:480 
Design factors for a cost effective solar collection system, 2:48073 
Energy rate initiatives. Study of the interface between solar and 
wind energy systems and electric utilities, 2:48983 (PB-265607) 
Report on the design, construction, and marketing of two solar 
heated spec houses, 2:48071 
Solar system market capture in the c correla om 
the United States (Computer calculations using 
CAP), 2:48043 
SOLAR HEATING SYSTEMS/MEETINGS 
Sharing the Sun: solar technology in the seventies. Volume 10. 
Business, commercial, pos lianeous. Contains 
sections 19, posters 23, 2:48058 
SOLAR HEATING SYSTEMS/OFF-PEAK ENERGY STORAGE 
Use of off-peak electricity for solar heated homes, 2:48048 
SOLAR HEATING SYS S/PERFORMANCE 
= — Annual Cycle for residential heating and cooling, 
Miminum energy building's first winter, 2:47996 ny , 
Minimum energy building: the first winter's operation, 2:4807 
— ae pe heating system (what can be done now), 


Summary report on the Northview Junior hg solar 
energy demonstration project, 2:47995 (CONF-760633-) 
Unit 1, First aaa (Combined passive and active heating 
system), 2:48023 (LA-6637-C) 
Un — LJ arch in solar heating in cold climates, 2:47997 
SOLAR HEATING py te oy 
Do-it-yourself, retrofit, solar heati 
SOLAR HEATING SYSTEMS, 
— —_ update, 1970-1976: activity in the private sector, 


SOLAR HEATING SYSTEMS/SIMULATION 
Simulation as a design tool, 2:48034 -6637-C) 

SOLAR HEATING SYSTEMS, CATIONS 
Do-it-yourself, retrofit, solar heating system, 2:48077 
Modular solar home, 2:48079 

SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
EQUIPMENT 


Seasonal heat storage for yh esaeea ites 
latitude locations, 2:47992 (CONF-760633- 
SOLAR HEATING SYSTEMS/THERMAL TIO) 
Moveable insulation (Heat losses from cracks), 2:48161 {LA-6637- 


Cc) 
SOLAR HEATING SYSTEMS/WORKING FLUIDS 
wate hes to freeze protection for solar collectors using liquid 
t transfer media, 2:48102 (CONF-760633-) 
LAR NEUTRINOS/RADIATION FLUX 
“7 the solar neutrino flux deficient, 2:50158 
SOLAR PARTICLES 
See also SOLAR NEUTRINOS 





SOLAR PARTICLES/ACCELERATION 


SOLAR PARTICLES/ACCELERATION 
The solar ray spectrum between 4 and 8 Mev, 2:50153 (N- 


77-1099 
9 
vestigation of architect tations ) the: pon 
movable insulation, 2:48113 (LA-6637-C 
SOLAR a pe age Mae 
First cos peg evaluation of the Atascadero Skytherm house, 
2:48036 (LA-6637-C) 
SOLAR PONDS/PERFORMANCE 
Atascadero residence (Architecture and system evaluation), 
2:48017 (LA-6637-C 
~~ tests of the Skytherm system, 2:48014 (LA-6637-C) 
Investigation of architectural adaptations of thermal ponds and 
movable insulation, 2:48113 (LA-6637-C) 
Winters House (Roof solar ponds with reflective lids), 2:48025 
AR POWER P 
SOLAR 
See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/ENERGY CONSERVATION 
Encrey lant processes to run on solar, 2:49018 
mservation Section NL 5250) for 9 months ending 


soutee 30, at got ah ee -5250 
R PLA (THERMAL ENERGY STORAGE 


Tohnical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
systems. Final report. Volume I. Technical report, 2:48159 
(EPRLE EM-256) 

SOLAR RADIATION/COLLIMATORS 

Some basic considerations of measurements peeing  _—— 
direct sunlight. Technical report No. II-6 (For solar 
performance calibration), 2:47948 (ERDA/NASA/ 1022-76/5) 

SOLAR RADIOWAVE RADIATION/SPECTRA 

Fine structure on the Sun at 2.8 cm. Final scientific report 1 Sep 
73-30 76, 2:50151 (AD-A-037739) 

SOLAR RADIOWAVE RADIATION/TABLES 

Solar-geophysical data Number 386. Part II. (Comprehensive 
— Data for April 1976-March 1976 and miscellanea. 

Explanation of data reports issued as Number 378 (supplement) 
Be 1976, 2:50155 (PB-262499) 
ILAR REFLECTORS 


aa also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/DESIGN 
Reflector system for yield of solar energy (Patent), 2:48147 
SOLAR REFLECTORS/P ERFORMANCE 
Performance of a stationary reflector/tracking absorber solar 
concentrator, 2:48136 
SOLAR REFLECTORS/PERFORMANCE TESTING 
tics of the concentrated solar flux produced by the 
FMSC prototype, 2:48135 
Performance of an evacuated tubular collector using non-imaging 
reflectors, 2:48123 
SOLAR REFRIGERATORS 
a yee a a 5 a sep design and ceeeie method 
or low cost-self help ho 
SOLAR REFRIGERATORS / DESIGN 
— energy oe ney = air conditioning system (Patent), 


—-° refrigeration system using solar energy (Patent), 
SOLAR SIMULATORS 
Comparison of flat-plate collector ormance obtained under 
controlled conditions in a solar simulator, 2:48115 
SOLAR SPACE HEATING 
Calculation of solar radiation intensity for heat ~ eed 
Climatic fad fa in building construction, 2:48041 
+ ap at eS = generation and use for solar heating/ 
ling 
sone scale so) et 47983 agp sa 
Use of off-peak electricity for solar heated homes, 2:48048 
SOLAR SPACE HEATI COMMERCIALIZATION 
ization of — haus and cooling of buildings, 


2:48072 
SOLAR SPACE HEATING/COORDINATED RESEARCH 
PROGRAMS 
a ‘gy Program of the International Energy Agency, 


SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 

Minimum energy dwelling, 2:48054 

Oliver Tyrone solar building ee | a 47984 (CONF-760522-) 

Performance testing of a ding roe lar climate control system 
using a water trickle tw ee ae a water-rockbed thermal 
storage, 2:48001 (CONF-761220-1) 

Recent Canadian activities in solar heating, 2:48065 

oa homes, Allegheny County, 2:47987 (CONF- 
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Solar energy government buildings program policy and 
implementation plan, 2:49012 (PB-262841) 

Solar residential demonstration program, 2:48064 

— a National — for the demonstration of solar 


Fa a report, 2:48066 
SOLAR SPACE ACE HEATING/ 


Effect of solar home heating on aan ie valites (Alternative rates 
to reimburse for lower load factor), 2:48047 : 

Feasibility of solar house heating: a study in applied economics, 
2:48044 


Parametric study of critical fuel costs for solar heating in North 
America, 2:48045 
ee. of solar systems, 2:47929 
lar economics in Illinois, 2:47933 
SOLAR SPACE HEATING/FINANCIAL INCENTIVES 
Solar energy application considerations for housing in depressed 
communities, 2:48049 
SOLAR SPACE HEATING/FINANCING 
Some institutional problems of residential solar heating, 2:48051 
SOLAR SPACE HEATING/GO POLI 
Commercialization of solar heating and cooling of buildings, 


2:48072 
SOLAR SPACE HEATING/MEETINGS 
Solar energy in cold climates, 2:48000 (CONF-760633-) 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 
Overview of solar energy research at Carnegie-Mellon University, 
2:47976 (CONF-760522-) 
SOLAR SPACE HEATING/REVIEWS 
Variety of ways of using solar energy in cold climates, 2:47991 
(CONF-760633-) 
SOLAR SPACE HEATING/SOCIAL IMPACT 
Perceptual assessment of a new energy concept, 2:48056 
SOLAR SPACE HEATING/SOCIO-ECONOMIC FACTORS 
Solar energy application considerations for housing in depressed 
communities, 2:48049 
SOLAR SPACE HEATING/STANDARDS 
Development and implementation of standards for solar heating 
and coo! lications, 2:48063 
SOLAR SPACE TING/TECHNOLOGY ASSESSMENT 
Current technology for solar heating and cooling, 2:48067 
SOLAR SPACE HEATING/TECHNOLOGY TRANSFER 
Solar energy program of NATO Committee on the Challenges of 
Modern Society, 2:48061 
SOLAR SPACE Ee — 
Daedalophobia: Osis and prognosis, 
go 5 
of rating the performance of so! 
collectors, 2:48130 
SOLAR THERMAL POWER PLANTS/HEAT ENGINES 
Thermodynamic analysis and selection of optical 
dynamic converter for a solar power plant, 2:4797 
SOLAR THERMAL POWER PLANTS/REVIEW: 
California electricity Tae methods oat wang project. Final 
By ht 2:48992 NB.2197 
so POWER PLANTS/TECHNOLOGY 


ASS 
Status of satellite solar power development, 2:47969 
SOLAR TRACKING, UIPMENT 

Freon actuated controls, 2:48039 (LA-6637-C) 
SOLAR WATER HEATERS 

Self sufficient ae design and construction method 


for low cost-self 


programs, 2:48091 
SOLAR WATER HEATERS/ 
PROG 


IRDINATED RESEARCH 
RAMS 
= ad Program of the International Energy Agency, 


SOLAR WATER HEATERS/COST 
InterTechnology Corporation report of solar energy systems 
installation costs for selected commercial buildings, 2:48003 
(COO/2688-76-13) 
Solar energy for buildings: * meena problems, solutions, 
2:47985 (CONF-760522 
SOLAR WATER HEATERS/COST BENEFIT ANALYSIS 
Solar economics in Illinois, 2:47933 
SOLAR WATER HEATERS/DEMONSTRATION PROGRAMS 


= 
lar a lementation plan 249012 49012 (a6 Sai) policy and 


SOLA! 
daiiaaia diac egutatinting in catein cxnaegh. vit 
storage pool, po space heaters and mounting tool 
Open = es fe 
so) ters for swimming poo 
Solar for oe me ng % al solutions, 
2:47985 (CONF-760522-) : 
Solar heating of buildings and domestic hot water (DHW), 


2: 6 
Solar high technology and architecture, 2:48050 
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SOLAR WATER HEATERS/ECONOMICS 
Effect of solar home heating on electric utilities (Alternative rates 
to reimburse for lower load factor), 2:48047 
— of solar systems, 2:47929 
So! . water heating (General design criteria), 2:48098 (LA-6637- 


¢ 
SOLAR WATER HEATERS/FLAT PLATE COLLECTORS 
Open solar heaters for swimming pools, 2:48099 
SOLAR WATER HEATERS, ALS 
sw — of buildings and domestic hot water (DHW), 


SOLAR WATER HEATERS/PERFORMANCE 


Solar heat exc’ er made of plastic irrigation tubing, 2:48101 
SOLAR WATER TERS EARCH PROGRAMS 

eo od thermal energy program for industrial process heat, 
SOLAR WATER HEATERS/RETROFITTING 

Economic and institutional rationale for solar retrofitting. Case 

example: ‘Project Sunshower’, 2:48100 

SOLAR WATER HEATERS/SPECIFICATIONS 

— water heating (General design criteria), 2:48098 (LA-6637- 


SOLAR-ASSISTED HEAT PUMPS 
Heat pump on the rocks: an innovative heating/cooling system, 
2:47994 (CONF-760633-) 
SOLAR-ASSISTED HEAT PUMPS/COST 
Solar energy for —— practicality, problems, solutions, 
2:47985 (CONF-760522-) 
SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Solar energy for — practicality, problems, solutions, 
2:47985 (CONF-760522-) 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Solar assisted heat = installations in cold climatic zones, 
2:47998 (CONF- 33-) 
Use of heat pumps in solar heating in cold climates, 2:47997 
(CONF-760633-) 
LID FUELS 


See also BRIQUETS 
SOLID FUELS/PRODUCTION 
Production of a strong smokeless lump fuel from Shargun’skii coal 
fines by the the: oxidation of briquettes (3 refs.), 2:47192 
—— TION DETECTORS/DATA ACQUISITION 


Large-scale digitizer system (LSD) for charge and time 
rae in wooo! — experiments, 2:49599 
SOLID SCINTILLATION DETECTORS/DATA PROCESSING 
Microprocessor system for a portable neutron spectrometer/ 
kerma-rate meter, 2:49585 
SOLID SCINTILLATION DETECTORS/OPTICAL SYSTEMS 
Optical multiplexing of scintillation detector arrays, 2:49544 
SOLID SCINTILLATION DETECTORS/PERFORMANCE 
Performance of large, modularized Nal(T1) detectors, 2:49581 
SOLID —— DETECTORS/PERFORMANCE 


Test and evaluation of a long narrow rectangular Nal((T1) 
lycrystalline scintillator, 2:49530 
SOLID SCINTILLATION DETECTORS/READOUT SYSTEMS 
Effluent monitoring for nuclear safe 2:47819 
SOLID SCINTILLATION DETECTORS/TEMPERATURE 


Influence of the temperature dependence of the Nal(T1) decay 
time constant on Nal(T1) detector a = 2:49529 
SOLID SCINTILLATION DETECTORS/TIMING 
PROPERTIES 
Influence of the temperature dependence of the Nal(T1) decay 
time constant on Nal(T1) detector a am, 2:49529 
SOLID STATE LASERS/LASER MIRR RS 
Variable curvature optics for lasers (Patent), 2:49373 
SOLID STATE LASERS/SURFACE CLEANING 
| disk amplifiers clean, 2:49368 
so ‘ATE PHYSICS/RESEARCH PROGRAMS 
— studies in solid state and low temperature physics. 
inal report (Inst. of Tech., Univ. of Minn., Minneapolis), 
2:50290 (AD-A-034161) 
SOLID WASTES 
See also REFUSE DERIVED FUELS 
WOOD WASTES 
SOLID WASTES/CHEMICAL COMPOSITION 
Development of potential uses for the residue from fluidized bed 
combustion processes. Quarterly technical progress report, 
2:47242 2549-3) 
SOLID WASTES/COMBUSTION 
nay beeen | from municipal refuse, 2:47886 
SOLID WA /FLUID BED COMBUSTION 
Dilute phase waste incinerator (Patent), 2:49393 
Spouted-fluidized bed reactor systems (Patent), 2:49394 
SOLID WASTES/PYROLYSIS 
Mathematical model for pyrolysis of a solid particle--effects of the 
heat of reaction, 2:47060 


SOLVENT-REFINED COAL/REFINING 


SOLID WASTES/RADIOACTIVE WASTE DISPOSAL 
Critical evaluation of the limit of transuranic contamination of low 
level waste, 2:47798 
SOLID WASTES/REACTION HEAT 
Mathematical model —— of a solid particle--effects of the 
heat of reaction, 2:47 
SOLID WASTES/RECYCLING 
An investigation of the potential for resource recovery from 
demolition wastes, 2:49122 (PB-262339) 
Impact of source separation and waste reduction on the economics 
ont eaeaaemnen feel — Technical report 103701, Rev. B, 
id waste ities. Tec . ; 
2:49120 QP2ie7) 
SOLID WASTES/SO PROPERTIES 
Development of potential uses for the residue from fluidized bed 
combustion processes. Quarterly technical progress report, 
2:47242 aa 
SOLID WASTES/WASTE DISPOSAL 
Development of potential uses for the residue from fluidized bed 
combustion processes. Quarterly technical progress report, 
pavicnnsand timed Imaking furnace di disposal 
nvironmental assessment of stee! i ust di 
aoe Final report, March-December 1976, 2:49722 
Process and apparatus for using waste heat of refuse burning 
installations (Patent , 2:4911 ; 
SOLID WAS /W. MANAGEMENT 
a) waste management alternatives, 2:49119 (CONF- 
SOLID WASTES/WASTE PRODUCT UTILIZATION 
Development of potential uses for the residue from fluidized bed 
combustion processes. Quarterly technical progress report, 
2:47242 -2549-3) 
SOLID WASTES/WASTE STORAGE 
Coal Technology Program progress report for April 1977, 2:47142 
(ORNL/TM-5932) 
SOLIDIFICATION 
Melting and solidification of geometrically simple bodies, 2:49324 
(ORNL-tr-4350 
SOLIDS/ELECTRONIC STRUCTURE 
Photoelectric emission from thin films in the vacuum ultraviolet 
region. Annual progress report, 1 March 1976-28 February 1977 
(Summaries of research activities University of Hawaii), 2:49179 
(UH-235-P9-15) 
SOLIDS/MELTING 
. solidification of geometrically simple bodies, 2:49324 
(ORNL-tr-4350) 
SOLIDS/SPECTROSCOPY 
Uses of synchrotron radiation, 2:50222 
SOLITONS/NONLINEAR PROBLEMS 
Contribution of higher order terms in the ae 
theory. I. A case of weakly di ive wave, 2:50411 
SOLITONS/WAVE PROPAGATION 
Two-dimensional stationary soliton in a steady hydromagnetic 
flow, 2:50402 
SOLUTION MINING/ENVIRONMENTAL EFFECTS 
Solution mining, 2:47723 
SOLVATED ONS/ABSORPTION SPECTRA 
Optical absorption spectrum of the solvated electron in polar 


liquids and in 7 solutions, 2:49309 
SOLVENT-REFINED AL/CAKING 
Preliminary investigation of the autoadhesion of pulverized SRC. 
Final rt (15 refs), 2:47188 (EPRI- a 
SOLVENT-REFINED COAL/CHEMICAL ANALYSIS 
Analysis of solvent-refined coal, recycle solvents, and coal 
liquefaction products, 2:47228 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Analytical characterization of solvent refined coal. Comparison 
with petroleum residua, 2:47229 
Chemistry of lignite roe Quarterly report, October- 
December 1976, 2:47164 (FE-2211-4) 


Comparison studies of the organic constituents in different solvent 
refined coals as a function of the feed coal, 2:47227 
High precision trace element and organic constituent analysis of 
oil shale and solvent-refined coal materials, 2:47650 
SOLVENT-REFINED COAL/COMBUSTION 
Coal power and combustion. Quarterly report, July-September 
1976, 2:47337 (ERDA-76-94/3) 


SOLVENT-REFINED COAL/PHYSICAL PROPERTIES 
Chemistry of lignite ——— Quarterly report, October- 
December 1976, 2:47164 (FE-2211-4) 
SOLVENT-REFINED COAL/PRODUCTION 
Fuels from coal--choices in technology, 2:47194 
gay i ter Se | et nee a 
emistry of lignite liquefaction. Quarterly report, October- 
December 1976, 2:47164 ee 
par lh te aay report, Jul ie ber 1976, 2:47160 
iquefaction. Quarterly uly tem b 
(ERDA-76-95/3) 





SOLVENT-REFINED COAL/SORPTIVE PROPERTIES 


SOreliainary ie et aaa of the autoedhesion of pulverised SRC. 
au of pulv: 
Final 15 refs), 2:47188 (EPRI-AF-431) 
SOLVENT- COAL/SURFACE PROPERTIES 
Preliminary in mp peg of the autoadhesion oe SRC. 
Final refs), 2:47188 (EPRI-AF-431) 
SOLVENT- COAL/VISCOSITY 
Physical property improvement of coal liquefaction products. 
inal 14 references), 2:47157 (EPRI-AF-392) 
SOLVENT- iG COAL PLANTS 
See COAL PREPARATION PLANTS 
Ss REACTION YIELD 
apn pee of the theory of the pyrol 
le mechanisms of the formation o' 


as SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 

SOUND WAVES/POWER 

1/f noise in music and trum studies), 2:50294 
SOUR CRUDES/CORR' 

Ul well uction technology, 2:47462 
SOUTH |A/GEOLOGICAL SURVEYS 
ees dg rhe resources in the 

en wee rt, May 1, 1976- 


southeastern U: 
October 31, 19162 - 48173 { (WPrSU-siGe: -2 
SOUTH CAROLIN RATION 


Evaluation and targeting of ig eg energy resources in the 
southeastern United <r 7 © May 1, 1976- 
October 31, 1976, 2: 48173 ( VES. 5103-2) 

— UNION 


USSR 
SOYBEANS/PRODUCTION 
i ee 


enemy survey (Changes in corn and soybean tillage 
ose PO 


07 (NP-22016) 
— design for a nuclear electric spacec 


is of methane and 
soot, 2:47863 


h (Power 


fh REACTORS/DESIGN 
raft utilizing out-of- 


re thermionic conversion, 2: 48539 (N- (N-77-10140) 
SPACE I PROPULSION a aetea aileron : ints 
spaceship pow fission engines: ov 
pay’ control outien statement, 2:48702 


Series —s wered by fission engines: display and 
discussion 0! es, 2:48703 
SPACE VEHICLES 
See also MARINER SPACE PROBES 
SPACE VEHICLES/BACKGROUND RADIATION 
— ron of radiation background rates in an IR sensor system, 
—— Mite ge an me eer DISCHARGES 


SPACE Vedi VEHICL ONIC CEOQUIPMENT 


a instrumentation system for space scientific 
SPACE VEH VEHICLES/ELECTROSTATI 


spACE VEHICLE sb magn pers esas ps ie 


Static and dynamic behavior of spherical probe and satellite 
. plasma sheaths, 2:50174 - rs - 
itreaming instabilities in satellite plasma sheaths, 2:501 
SPACERS 
oe wrapping a wire round a nuclear fuel rod (Patent), 


SPAIN/ENERGY POLICY 
— growth with a special incentive to go nuclear, 


SPAIN/ENERGY SUPPLIES 


market in 1980. Volume II (Book), 2:48942 
SPAIN/NUCLEAR INDUSTRY _ 


Development of services with the evolution of the 
nuclear pow Sa. 2:48374 

Present status future prospects for suppliers of nuclear 
aa: 2:48372 
be = _- scale NSSS manufacturing plant built in three years, 

SPAIN/NUCLEAR POWER PLANTS 

Development of engineering services with the evolution of the 
nuclear aged (= apne 2:48374 

Present status future prospects for suppliers of nuclear 
equipment, 2:48372 

vt ae growth with a special incentive to go nuclear, 


aa = _— scale NSSS manufacturing plant built in three years, 


a eepeene seen WASTE MANAGEMENT 
acquired and technology developed by the Nuclear 
— in managing radioactive wastes, 2:47781 
tr- 
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SPAIN/REACTOR COMPONENTS 
~ ae scale NSSS manufacturing plant built in three years, 


CIRCUITS ; 
inati i trigger system for high energy 
experiments, 2:495' 


See also ALPHA SPECTROMETERS 
COSMIC RAY SPECTROMETERS 
GAMMA SPECTROMETERS 
MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
NEUTRON SPECTROMETERS 
a FLIGHT —— 
X-RAY SPECTROM: 
SPECTROMETERS, ELECTRIC 1 ETERS 
Transversal filters with py de transfer devices, 2:49582 
SPECTROMETERS/FIELD TRANSISTORS 
Excess noise in selected field-effect transistors, 2:49583 
ECTROSCOPY 


SP’ 
See also ABSORPTION SPECTROSCOPY 
EMISSION SPECTROSCOPY 
MASS SPECTROSCOPY 
Erythrocyte size and deformability studies by resistive pulse 
a conn 2:49906 
SP. REG TORS 
ay and self-adjusting wind turbine rotors. Final report, 
:48277 (COO/2613-2) 
SPEED REGULATORS/TESTING 
System and method for complete on line testing of a mechanical 
overspeed trip channel associated with an electroh 
ev trp system for a turbine power plant 


SPENT’ FUEL ELEMENTS/FISSION PRODUCTS 
LMFBR spent-fuel characterization for shipping-cask application, 
2:48498 (SAND-76-0602 
SPENT FUEL ELEME /GAMMA RADIATION 
LMFBR spent-fuel characterization for shipping-cask application, 
2:48498 (SAND-76-0602) 
SPENT FUEL ELEMENTS/RADIOACTIVE WASTE 
DISPOSAL 
Critical evaluation of the limit of transuranic contamination of low 
level waste, 2:47798 
SPENT FUEL ELEMENTS/TRANSPORT 
Route survey for LMFBR spent fuel transportation analysis, 
2:47753 (SAND-76-0313) 
FUEL STORAGE/AFTER-HEAT 
_ ~~ y predicts spent nuclear fuel decay heat production, 
SPENT FUEL STORAGE/CONTAINERS 
Sa River Laboratory Light Water Reactor Fuel Rec 
ly report, January-March 1977, 2:47747 (DPST-L 
xs 
we oe lear safe 3 2:47818 
t monitor for nuclear safe; 2 
SPENT FUELS FUELS/PUREX PROCESS 


Concentration of nitric fission product solutions containing 
Ligh Wi oR ~ ar 1R rogram. Quarterly 
it Water Reactor Fuel Reprocessing p: 
gress report for the period ending March 31 31, 1977, 2:47748 
{GA-A-14391 
“a f : | vel 2:47749 (NP. —.,. 
ep of spent nuclear S 
Satennsh River Laboratory Light Water Reactor 
ne ad report, Jonvery- Slane 1977, 2:47747 (Pst 


the nuclear fuel Le. cle, 2:47752 
ome RAPHY 
t: a late aaeaion of trauma, 2:49954 
SPLEEN 


Splenic yst: a late complication of trauma, 2:49954 
— PLASMS 


Spl 
SPLEEN 


"EEEN 
SOS 5 atte Sn Co cageion of Gs imens empenee, 


= f the # ith the engineering 

re) mining industry wii power in 
ooking out for 7 for dumping grounds for ashes from 
power a 2: 

SPRAY PO) 
See COOLING PONDS 

SPRAY SYSTEMS (CONTAINMENT) 

See a pn _— Y SYSTEMS 


—— DEVICES/DESI 
evonpecentening « uantum interference device and 
a including same (Patent), 2:49337 


: a late qepetenion of trauma, 2:49954 
: a late cemmieatinn ot of trauma, 2:49954 
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SRC PROCESS/CHEMICAL REACTORS 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, August-October 1976, 
2:47166 (FE-2367-3) 
‘ABILITY (REACTOR) 


See REACTOR STABILITY 
STACK DISPOSAL/AEROSOL MONITORING 
ine high sensitivity measurement system for transuranic 
aerosols, 2:48619 
STACKS/DESIGN 

Output limit of an electric power station with respect to air 

contamination by oxides of sulfur and nitrogen, 2:48344 
ay on a2 nt tg ped 
rupture vior of weld-deposited T: 16-8-2 
‘oa steel at 593°C, 2:49169 = 
STAINLESS STEEL-16-8-2/WELDED JOINTS 

Creep and rupture behavior of weld-deposited Type 16-8-2 

stainless steel at 593°C, 2:49169 
STAINLESS STEEL-304/CARBURIZATION 

Intermediate System Mockup Loop (ISML) operation report, 
2:48489 (GEFR-00040) 

STAINLESS STEEL-304/CORROSION 

Corrosion/erosion analysis of construction materials at the Cresap 
Pilot Plant, 2:47161 (FE-1517-29) 

Evaluation of heat exchanger and turbine materials for use in a 

-fired fluidized bed combustion environment, 2:49189 
(CONF-7609102-) 

Testing, identification, and evaluation of commercial and 
“advanced experimental” materials and coatings under design 
conditions simulating fuel power cycle combinations, 2:49188 
(CONF-7609102-) 

STAINLESS STEEL-304/CREEP 

Irradiation creep, swelling coupling: microstructural modeling and 

data analysis. Topical report, 2:48502 (WARD-OX-3045-30 
STAINLESS STEEL-304/EROSION 

Erosion studies, 2:47093 (CONF-7609102-) 

STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 

Irradiation creep, swelling coupling: microstructural modeling and 
data analysis. Topical report, 2:48502 (WARD-OX-3045-30) 

STAINLESS STEEL-304/PROTECTIVE COATINGS 

Investigation of deposition and wear problems with hardfaced 
coatings for high-temperature liquid metal service, 2:49198 
(O /TM-5740) 

STAINLESS STEEL-304/STRESS CORROSION 

Detection of sensitization in stainless steel using electrochemical 
techniques, 2:49195 (GEAP-21382) 

Effect of heating rate on caustic stress corrosion cracking, 2:48481 


(CONF-770303-10) 

'AINLESS STEEL-304L/STRESS CORROSION 

Detection of sensitization in stainless steel using electrochemical 
techniques, 2:49195 (GEAP-21382) 

STAINLESS STEEL-310/CORROSION 

Fireside corrosion task III: boiler tubes for advance power cycles, 
2:49186 (CONF-7609102-) 

Sulfidation-resistant alloy for coal gasification service. Quarterly 

report, | tember-30 November 1976, 2:47134 (FE-2299-6) 
STAINLESS L-310/EROSION 

Erosion studies, 2:47093 (CONF-7609102-) 

STAINLESS STEEL-310/PHYSICAL RADIATION EFFECTS 

Swelling and microstructural characterization of nickel ion 
bombarded commercial alloys (LMFBR core structural 
materials), 2:48488 (GEFR-00026) 

STAINLESS erates var ang 

Subgrain refinement strength — quarterly progress 
report, October 1, 1976 Decem Si, 1976, 2: 49165 (SU- 
326P38X9) 

'AINLESS STEEL-316/CARBURIZATION 

Intermediate System Mockup Loop (ISML) operation report, 
2:48489 (GEFR-00040) 

STAINLESS STEEL-316/CORROSION 

Compatibility studies of potential molten-salt breeder reactor 

materials in molten fluoride salts, 2:49200 (ORNL/TM-5783) 
ireside corrosion task III: boiler tubes for advance power cycles, 
2:49186 (CONF-7609102-) 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:48499 (WARD-NA-3045-40) 

STAINLESS STEEL-316/CREEP 
Creep deformation of 20 percent cold worked Type 316 stainless 
Invediat omen lling ling: tural modeling and 
tion creep, swe! coup microstruc! m 
data analysis. Topical report, 2:48502 (WARD-OX-3045-30 

Massive particle formation in a type 316 stainless steel during 

——_ 2:49158 (AERE-M-2842) 
echanical performance of MFE materials, 2:50477 (HEDL- 
MOMET7-D) 


STANDARDS (CALIBRATION) 


STAINLESS STEEL-316/FRICTION 
Sodium (te pee Program: friction, wear, and 


CMBR), 280 ARD.NA 3045-40) eae Gexaber 1 ws 


ST. STEEL-316/MECHANICAL PERTIES 
emma tan for use in the 1st wall/blanket structure of 
fusion opowe reactors, 2:50473 (EPRI-ER-386) 
'S STEEL-316/MI UCTURE 
Massive particle formation in a ape 316 stainless steel during 
creep, 2:49158 Spe 
STAINLESS a1G/PHYSICAL PROPERTIES 
Ascessment of tania for ws inthe ist wall/blanket structure of 
Ro pt —— 2:50473 -ER-386) 
316/PHYSI RADIATION EFFECTS 
ST OUEST™ quantitative a computer code (For use with 
electron study void i 
ions, in FORTRAN), 2 2: pot ARD- 
as t and testing less steel clad PuO,- 
R fuel pin an 2:48500 (WARD-OX-3045-19) 
netaien creep, swelling coupling: microstructural 
data analysis. Topical report, 2: 502 (WARD-OX-3045-: 
Mechanical ‘ormance of MFE materials, 2:50477 (HEDL- 
TME-77-12) 
Post-irradiation examination results of WSA-1 and WSA-2 fuel 
-¥ (interim discharge) (LMFBR), 2:48501 (WARD-OX-3045- 


x ee swelling in Type 316 stainless steel, 2:49205 (LBL- 
STAINLESS STEEL-316/RUPTURES 


Subgrain refinement a inth quarterly 
rt, October 1, 1976- 3, 1976, 2:491 5 (SU- 


report, 
326P38X9 
STAINLESS L-316/WEAR 


Sodium Technology Program: friction, wear, and i. 
31, 1976 
ae (CMEBR). 238499 (WARD-NA- D: SASS — 


Subgrain refinemen 
rt, April 1, i976 June 30, 1 ne Dass FSU. 336P 307) 
STAINLESS STEEL-32 1/STRESSES 
Subgrain refin 


arene a Seventh q 
one > 1, gate 1 Rtg hes t 2SU.sePstK) 


Swelling and cisco characterization of nickel ion 
bombarded commercial alloys (LMFBR core structural 
materials), 2:48488 (GEFR-0002 
STAINLESS STEEL-347/CORROSION 
Corrosion/erosion analysis of construction materials at the Cresap 
Pilot Plant, 2:47161 (FE- 1517-29) 
'AINLESS STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-330 
STAINLESS STEEL-347 
STAINLESS STEELS/CORROSION 
Correlation of the high temperature behavior of structural alloys 
in coal conversion environments with the com; —_ ofthe 
pas xy of the corrosive environments, 2:4 (CONF- 
Corrosion of stainless steel (a biblio y sy with abstracts). Report 
for 1964-Mar 77, 2:49197 (NTIS, 77/0183) 
Corrosion of several metals in supercritical steam at 538°C, 
2:49199 (ORNL/TM-5781) 
= of improved materials systems for coal-fired boiler 
heater and reheater tubes, 2:49185 CONF. 7605102.) 
STAID ESS Se ‘ANCE 
Design of alloys for resistance to erosion- 
corrosion by low velocity Ack. articles in both reducing and 


STAINLESS SIERO DUCHY 


Tensile ductility of austenitic steels in air and hydro; CORROSION. 

STAINLESS ELS/ELECTROCHEMICAL ION 
bayesian xy composites on the galvanic corrosion 
of aeros; loys. Final report, 1 Jan 1975-1 Apr 1976, 2:49184 


-- 4x reliability in coal gasification environments, 


2:47096 pe -7609 102-) 
STAINLESS STEELS/STRESS CORROSION 
Metal durability and reliability in coal gasification environments, 
2:47096 (CONF 7609102-) 
STAINLESS STEELS/TENSILE PROPERTIES 
Tensile ductility of austenitic steels in air and hydrogen, 2:49167 
STANDARDS (CALIBRATION) 
See CALIBRATION STANDARDS 





STANDING CROP 


STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC/DATA ACQUISITION SYSTEMS 
CC80: a microcomputer crate controller for CAMAC, 2:49679 
STANFORD 20-GEV LINAC/MAGNETIC LENS 
SPECTROMETERS 
Low cost photomultiplier high-vol readout system (Large 


eee aS at oY 2:49601 
GO ENERGY 


Local government's role in determining encrey supply and 
demand . 2:48922 (CONF- ) 
STATIONARY POLLUTANT SOURCES 


(Used x — — when sources are not named. See also 


, Fossil-fuel Power Plants.) 
pry AIR LLUTIO ITION. 


STATIONARY POLLUTANT SOURCES/MONITORING 
Inventory of combustion-related emissions stationary 
sources, 2:49715 (PB-261081) 
STEAM/CORROSIVE 
Corrosion of several metals in supercritical steam at 538°C (85 
alloys), 2:49199 (ORNL/TM-5781) 
STEA RODUCTION 
Use of waste furnace gas from production for the 
production of steam, 2:49113 
M/REACTIVITY WO 


Reactor development program progress report, September 1976, 
2:48707 (ANL- RDP-53) 
Reactor ye go te program progress report, February 1977, 
panneinaimeans March 1977, 
eactor development J progress report, 
2:48712 (AN L-RD 
STEAM/VAPOR CONDENSATION 
Direct contact condensation from air-steam mixtures on a single 
droplet, 2:49386 
CONDENSERS/FLUID FLOW 
Preliminary three-dimensional potential flow simulation of a five- 
liter flask air tion ex ae 2: = (UCID-17407) 
STEAM CONDENSERS/P. CE TESTING 
New condensing system for geothermal steam turbine, 2:48211 
STEAM GENERA IG HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS 
Method for controlling the liquid level of a steam generator for a 
sodium-cooled fast breeder reactor (Patent), 2:48505 
— a generator for nuclear power plants (Patent), 
STEAM GENERATORS/AIR HEATERS 
Prospects of development of tubular air preheaters for high- 
na steam generators, 2:48324 
GENERATORS/CONTROL SYSTEMS 
Steam generator/turbine matching at Public Service Indiana, 
Gibson Station, 2:48316 (CONF-770403-13) 
STEAM GENERATORS/DESIGN 
Steam generating system including means for reinitiating the 
operation of a steam bound boiler feed pump (Patent), 2:48329 
— mt atin patho TESTING 
eactor development i report, January 1977 
(LMFBR), 2:48710 (ANL-RDP. 
— at ete RS/MECHANICAL ee 
eactor development TO report, 1976 
(LMFBR), 2:48708 (ANL-RDP-54) 
— Rape ecm nr et - 
Problem of mutual influence o Seams on gm 
— heated differently owing to neat aes wo 


Reactor development ro report, October 1976 
(LMFBR), 2:48708 EANL-RDP. 54) 
STEAM GENERATORS/RETROFITTIN 
Transition to joint combustion of tr coal and -sulfur 
fuel oil in an 800 MW steam = plant, 2:4832 
STEAM GENERATORS/START: 
Steam generator/turbine matchi = 4 Public Service Indiana, 
Gibson Station, 2:48316 (CONF-770403-13) 
STEAM GENERATORS/STRESS CORROSION 
Effect of heating rate on caustic stress corrosion cracking, 2:48481 
(CONF-770303-10) 
GENERATORS/ULTRASONIC TESTING 
Status report on ultrasonic i 
ni 2:48497 (O ) 
IRMER PROCESSES/CATALYSTS 
Effect of carbon deposition on the activity of steam reforming 
—- 2: ove 
Process for manufacturing gaseous mixtures rich in hydro 
(Patent), 2:47851 — 
STEAM REFORMER PROCESSES/COMPARATIVE 
EVALUATIONS 
Natural gas versus other raw materials for bulk hydrogen 
production, 2:47855 
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STEAM SYSTEMS 
Selfevaporated steam quantity from pressure-reduced saturated 
water, 2:48612 
STEAM TURBINES/CONTROL SYSTEMS , 
Steam generator/turbine matc at Public Service Indiana, 
Gibson Station, 2: — pe -rroWs-13) 
System and method steam turbine with improved 
control 6 mae So oeiay (Patent), 2: nt), 2:48331 
STEAM TURBINES/CO ION PROTECTION 
110-MW geothermal steam turbine for the Ge = Power Plant, 
Pacific Gas and Electric Co., U.S.A., 2:48210 
Hi probl i the im ~ the planning system f 
eat state lems for a neag Pp sys' for 
large steam turbine installations, 2:48321 
Investigation of the operation vis ‘ast stages of a district heating 
turbine with different volumetric steam flowrates, 2:49072 
INES/PERFO) ICE 


STEAM Tt TURB: /P’ 
Heat state problems for the elements in the planning system for 
large steam turbine installations, 2:48321 
TURBINES/SEALS 
Separate ag. seal — for turbines for nuclear power 


generation, 2: 
STEAM TURBINES/SPECIFICATIONS 
110-MW geothermal steam turbine for the Ge 
Pacific Gas and Electric Co., U.S.A., 2:48210 
REGULATORS 


STEAM TURBINES/SPEED 
System and method for complete on line testing of a mechanical 
overspeed trip channel associated with an electrohydraulic 
pe ad trip system for a turbine power plant (Patent), 


STEAM TURBINES/START-UP 
Steam generator/turbine matching at Public Service Indiana, 
Gibson Station, 2:48316 (CONF-770403-13) 
STEAM TURBINES/THERMODYNAMICS 
Analytical method of optimization of the parameters of the last 
= stage, given minimal energy losses with outlet velocity, 
STEAM TURBINES/TURBINE BLADES 
Status of titanium blading for low-pressure steam turbines. Final 
pe 2:48317 (EPRI-AF-445) 
-IRON PROCESS 


Manufacture of hydrogen from coal, 2:47854 
STEAM-IRON PROC $S/PILOT PLANTS 
. Quarterly report, July-Septebmer 1976, 2:47118 
A-76-93/3) 
= = (<> go in the USA for the production of SNG from 


STEAM. IRON } PROCESS/RESEARCH PROGRAMS 
Status of processes in the USA for the production of SNG from 
coal, 2:47148 
—— A508/EMBRITTLEMENT 
Elimination of i io) induced embrittlement in steels, 2:47099 
CONF-76091 
ASTM-ASO&/ MECHANICAL TESTS 
Materials and their application in the nuclear industry, 2:49166 
STEEL-ASTM- A533/EMB 
Elimination of i oe) induced embrittlement in steels, 2:47099 
‘CONF-76091 
L-ASTM.AS33/ MECHANICAL TESTS 
and their application in the nuclear industry, 2:49166 


See also CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOL YBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 


ING 
ene nt fields during narrow gap welding of 
22 nimocr 37 nuclear reactor structural steel, 2:48615 


Power Plant, 


‘CHARPY 
Coal RNL/ TM 3952) Program progress report for April 1977, 2:47142 
ORNL/TM-: 
/CLADD! ING 
Ati progress report for April 1977, 2:47142 
(¢) 
estigation of the initial period of formation of protective films 
pa tp ey eames are od nary in oil and 


‘CO ON RESISTANCE 
ee —— and evaluation for geothermal corrosion 
iy ote ro) December 15, 1975 December 


15, 1976, 2:4 :48229 
CAL CORROSION 


ba ag composites on the galvanic corrosion 
inal report, 1 Jan 1975-1 Apr 1976 2:49184 
¢ Awe Pp 





OCT. 31, 1977 


Oo cae PROPERTIES 
ef perties of steels for coal conversion vessels, 2:47092 
(CONF-7609102-) 
STEELS/HARDNESS 
—_ of steel hardness on regularities of gas abrasive wear, 
STEELS/HYDRIDATION 
Informal progress report (Summary of research activities in the 
Material Science Department of Cornell University in 1977), 
2:49193 (COO-3 166-22) 
STEELS/IMPACT TESTS 
Coal Technology Program progress report for April 1977, 2:47142 
(ORNL/TM-5932) 
STEELS/MATERIALS RECOVERY 
ctroay facilities. Technical report 103701, Rev. B, 
STEELS/MECHANICAL PROPERTIES 
— with steel-fiber-reinforced shotcrete, 2:49237 (BNWL- 
tr- 
STEELS/RESISTANCE WELDING 
Resistance seam welding, 2:49143 
STEELS/STRESS CORROSION 
Materials research and evaluation for geothermal corrosion 
environmen report, December 15, 1975-December 


STEEL 
— ot steel hardness on regularities of gas abrasive wear, 
STEELS/WELDING 
Coal Technology Program progress report for April 1977, 2:47142 
(ORNL/TM-5932) 
CORROSION 
Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:48499 (WARD-NA-3045-40) 
STELLITE/FRICTION 
Sodium a Program: friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:48499 (WARD-NA-3045-40) 
STELLITE/WEAR 
Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:48499 (WARD-NA-3045-40) 
CELLS/BIOLOGICAL RADIATION EFFECTS 
A deficiency of hematopoietic stem cells in steel mice. Scientific 
report, 2:49992 (AD-A-034976) 


See PLANT STEMS 
STEROIDS/MASS SPECTRA 
Comparison of library search methods for steroid mass spectra. 
Recognition of noisy spectra in a library, 2:49250 (UCRL 
Trans-11244) 
STILBESTROL/BIOLOGICAL EFFECTS 
Further studies on the regulation of cultured rabbit endometrial 
cells by diethylstilbestrol and a 2:50061 
STILBESTROL/CHEMICAL ANALYSIS 
Application of immunological techniques to the detection of 
organic contaminants of environmental concern, 2:49764 
iG ENGINES/SENSIBLE HEAT STORAGE 


que oa “a g and transportation, 2:48826 


_~ eal and ruminal fistulization of reindeer, 2:49981 
STORAG FACILITIES 
See also NATURAL GAS 
PETROLEUM 
STORAGE FACILITIES/COST 
LNG decision in California: reliability, cost, safety, and siting. 
Final report, 2:47582 (NP-22004) 
STORAGE FACILITIES/SAFETY 
LNG decision in California: reliability, cost, safety, and siting. 
Final rt, 2:47582 (NP-22004) 
STORAGE FACILITIES/SITE SELECTION 
LNG decision in California: reliability, cost, safety, and siting. 
Final r aa (NP-22004) 


ts. Pro: 
15, 1976, 2: 48229 ( 2602.4) 
LS/WEAR 


ISABELLE STORAGE RINGS 
PEP STORAGE RINGS 
"AE 


POP. 
STORAGE RINGS/BEAM BUNCHIN 
Resistive theory of bunch len mos *- 49497 (BNL-22399) 
STORAGE RINGS/BEAM 
Low energy current accumulator for high-energy proton rings, 
2:49498 BNL-22400) 
STORAGE RINGS/DESIGN 
Design of the WNR proton storage ring lattice (Weapons Neutron 
Research (WNR) Pacility), 2:49504 (LA-UR-77-566) 


STRONTIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 


STORAGE RINGS/MOLECULAR ION BEAM INJECTION 

wore _ photodissociation injection, 2:49496 (ANL-HEP- 
STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 

STOVES/BURNERS 

Energy conversion system (Patent), 2:49401 
STO /MICROWAVE RADIATION 

Microwave oven: energy saving or infernal machine, 2:49389 
STRAIN GAGES 

Instrument = meas fuel ces strain, 2:48645 
STRANGE P CLES/BECA 


Search for new aareamnien coe in anti v/sub / nucleon 
interactions in the 15-foot bubble cham ob el results, 
300 GeV), 2:50206 -7 =} 
STRANGE PARTICLES/PARTICLE PRODUCTIO) 
Recent results in we events and neutral current in Gargamelle, 


2:50205 (SLAC-198) 
TOSPHERE/ ICAL COMPOSITION 
Ozone destruction by catalysis: credibility of the threat 
(Stratospheric pon 2:49729 (UCRL-78627) 
STRATOSPHERE/ION DENSITY 
The effects of uncertainties in the two-body ion-ion recombination 
coefficient upon computed ion distributions in the 
and mesosphere. La be ks 2:50166 166 (AD-A.038263) 
STRAWB /SOL 
Liquid chromatographic separation ot om ey phenolics 
lyethylene glycol dimethacrylate Pel, 2:49262 


See also RIVERS 
STREAMS/MONITORING 
Re a eochemical maps for the east end of the Niagara 
ula, 2:49821 
STREAMS/PH VALUE 
Seasonal patterns in acidity of precipitation and their implications 
for forest stream ecosystems, 2:49835 
STREAMS/SAMPLING 
Usefulness of water samples in 
in the Yukon Territory, 2:47675 
STREAMS/WATER CHEMISTRY 
Usefulness of water samples in reconnaissance surveys for uranium 
in the Yukon Territory, 2:47675 
STREAMS/WATER POLLUTION 
Heavy metal additions to the surface waters, stream sediments and 
selected aquatic life in the Meramec Park Reservoir Drainage 
Basin, Missouri (Hg, Cu, Pb, Zn, Cd), 2:49820 
STRESS ANALYSIS/CALCULATION METHODS 
og engineering for gravity structures in the North Sea, 
24742 
Solving reverse problem of determination of forces acting on bits 
in the process of drilling by means of mouth recordings o' of 
vibrations using probabilistic-statistical methods, 2:47438 
STRONTIUM/ IRPTION 
Calcium and strontium absorption by corn roots in the presence of 
chelates, 2:50050 
STRONTIUM/SOIL CHEMISTRY 
Adsorption of alkaline earth, transition, and heavy metal cations 
by hydrous oxide gels of iron and aluminum, 2:49756 
STRONTIUM/TOXI XICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
STRONTIUM 85/INTESTINAL ABSORPTION 
Influence of age and sex on mineral absorption from the 
alimentary tract (Rats, 5®Co, °'Cr, 5°Fe, 5*Mn, Se, ®Sr, *V, 
5 Zn), 2:50025 
STRONTIUM 90/INVENTORIES 
Preliminary inventory of °° Pu, Sr, and '*7Cs in waste pond 
No. 2 (3513), 2:47790 re lg -5802) 
STRONTIUM 90/RADIOACTIVITY 
Health and Safety Laboratory environmental quarterly, March 1, 
1977-June 1, 1977 (Air pollution i in environs of Cu smelter and 
fallout radionuclides in food chains), 2:49708 (HASL-321) 
STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 
Quarterly report on the Strontium Heat Source Development 
rogram and the Beneficial Isotopes Utilization ng Tne. 
ivision of Nuclear Research and Applications 
March 1977, 2:47832 (BNWL-1845-34 
STRONTIUM 90/SOLIDIFICATION 
Vitrification of strontium-90 fluoride, 2:47763 (ARH-SA-261) 
STRONTIUM 90/TISSUE DISTRIBUTION 
Animal investigation ita 1974 annual report: Nevada Test 
Site and vicinity Sr, and tritium content of tissue 
oreilll les), 75790 (EMSL-LV.0539.10) 
ON FIUM CO COMPOUNDS/ELECTRIC CONDUCTIVITY 
“rout and roperties of La/sub 1-x/Sr/sub x/CrOs 
i (X= 


surveys for uranium 


eat 
and 0. TOG 42 10 2 4.2 to 2000K), 2:49232 (CONF-770411- 





STRONTIUM COMPOUNDS/LATTICE PARAMETERS 


STRONTIUM ett eee He PARAMETERS 
or and mp waren roperties of La/sub 1-x/Sr/sub x/CrO; 
7 and 0.16, 4.2 to 2000K), 2:49232 (CONF-770411- 


STRONTIUM COMPOUNDS/MAGNETIC SUSCEPTIBILITY 
Structural and ee roperties of La/sub 1-x/Sr/sub x/CrOs 
. tem (X=0 and 0.16, 4. y to 2000K), 2:49232 (CONF-77041 1- 


STRONTIUM FLUORIDES/STORAGE 

Electrochemical decontamination of strontium fluoride storage 

Le ny ny (BNWL-2125) 
SUBB iOUS COAL/CHEMICAL BONDS 

Structural a of sub-bituminous coal deduced from solvation 

studies. I il solvents, 2:47176 
SUBBITUMINOUS COAL/CHEMICAL PROPERTIES 

Structural aspects of sub-bituminous coal deduced from solvations 

studies. II. Hydrophenanthrene solvents (15 refs.), 2:47177 
SUBBITUMINOUS COAL/CHEMICAL REACTIONS 

Metallization of pelletized, domestic, iron oxide superconcentrates 
with lignite and coal in a rotary kiln. Report of investigations, 
1976, 2:47203 (PB-261336 

SUBBITUMINOUS COAL/DEPOLYMERIZATION 

Structural aspects of sub-bituminous coal deduced from solvations 

studies. II. H ihenanthrene solvents (15 refs.), 2:47177 
SUBBITUMINOUS COAL/HYDROGENATION 

Structural aspects of sub-bituminous coal deduced from solvation 
studies. I. Anthracene-oil solvents, 2:47176 

Structural ——— of sub-bituminous coal deduced from solvations 
studies. II. Ey -— henanthrene solvents Ge refs.), 2:47177 

SUBBITUMINOUS COAL/MOLECULAR STRUCTURE 

Structural aspects of sub-bituminous coal deduced from solvation 
studies. I. Anthracene-oil solvents, 2:47176 

Structural aspects of sub-bituminous coal deduced from solvations 
studies. II. Hydrophenanthrene solvents (15 refs.), 2:47177 

SUBBITUMINOUS COAL/SPONTANEOUS COMBUSTION 
Spontaneous combustion liability of subbituminous coals: 
development of a simplified test method for field lab/mine 
lications, 2:47330 
s ES/PRECIPITATION 
Use of geochemical-equilibrium computer calculations to estimate 
recipitation from geothermal brines, 2:48255 (UCRL-52197) 
SULFIDES/PYROLYSIS 

Retention of stereochemistry in the extrusion of sulfur monoxide 
from thiirane oxides. Synthesis and thermal decompositon of 
cis- and trans-dideuteriothiirane oxide, 2:49294 

SULFIDES/SYNTHESIS 

Retention of stereochemistry in the extrusion of sulfur monoxide 
from thiirane oxides. Synthesis and thermal decompositon of 
cis- and trans-dideuteriothiirane oxide, 2:49294 

SULFITES/PRECIPITATION 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Vol. I. Final report, 2:47243 
(PB-264953) 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Volume II. Appendices. 
Final report, 2:47244 (PB-264954) 

SULFITES/THERMODYNAMIC PROPERTIES 

Experimental and theoretical studies of solid solution formation in 
lime and limestone SO? scrubbers. Volume II. Appendices. 
Final no 2:47244 (PB-264954) 

SULFOCY. ES 
See THIOCYANATES 
SULFONATES/BIODEGRADATION 

Thermal effects on biode tion of pollutants in water. 

Research report, 2:49841 (PB-261512) 
‘CHEMICAL ANALYSIS 


Clean solid and liquid fuels from coal. Quarterly progress rt, 
January-March 1977, 2:47163 (FE-2047-4) ie ait 
SULFU: LOGICAL CONCENTRATION 
Single human hair root analysis by nuclear particle accelerator 
technique, 2:49765 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
SULFUR/ENVIRONMENTAL EFFECTS 
Safety hg wate of sour gas production in populated areas in the 


SULFUR/ENVIRONMENTAL IMPACTS 
Sulfur pollution and emission charges, 2:47359 
SUL TH HAZARDS 


a lution and emission char 2:47359 
TERIALS RECO Y 


—— of i elemental sulfur from ium sulfite 
ho Bae 1975-Aug 1976, 2:49123 (PB- B 362857) 


a s ~ for — Saray 2:49125 
SULFUR/QUANTITATIVE CHEMICAL ANALYS 
tive-reductive decomposition san Tae com 
2:49245 (UCRL-Trans-1 1235). _—— 


SUL 
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Determination of the sulfur content in solid fuels (7 refs.), 2:47213 
SULFUR/RECOVERY 


Su Gasifier: demonstration of desulfurizing principle 
16 refs.), 2:47068 (NP-21904) 
cc 
van ication system for electric pow x 
~ 7 ht, 1979, 2:47124 


Geis Leyes report, January 1-Marc’ 
1514-65 : iq 
7 (FE-2011-6 -6) 


Catalysts for u; -derived liqui 
tember ri 16 Becomber 9, 1976 347 
Catalytic process for removing sulfur diouide from gas streams 
(Patent), 2:47249 
Clean solid and liquid fuels from ly progress report, 
January-March a 9 2:47163 (Pea 7-4) 
Desulphurization of A petroleum coke by (a) chemical 
“a tion and (b) solvent extraction, 2:47640 
Devel ce ape a for cleaner direct utilization of coal, 
2:47335 er 132-) 
SUL’ VENT EXTRACTION 
Oxidative ed removal of pyritic sulfur from coal b 
ee ese, vanadium, and cerium oxidants + % 2 147066 
S 34/QUANTITATIVE ae ackeatt ALYSIS 
Effect of channelling on nee ons —— particle 
induced x rays (Im: peed cone 99-4935 
SULFUR COMPO MPOUNDS/TO 
Study of the toxicity of oaiie . of various chemicals 
enerated by the combustion of gas, 2:47574 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Effect of air pollution on (Pinus strobus I.) and —_ 
a literature review. Final report, 2: 5004 B- 65452) 
Investigations on the influence of NO: and as well as a 
combination of the two gases on the production of precipitating 
antibodies in ea 2:50059 
SULFUR DIO: E/ CAL REACTION KINETICS 
Mechanism for the reaction of sulfur dioxide with methane, 
2:47864 (UCRL-Trans-11218) 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 
—_ dispersion from a natural gas a extraction plant under 
tent elevated inversion, 2:47570 
SULF DIOXIDE/MONITORING 
Results of the aerosol and sulfur dioxide measurements 
Neurath Power Plant in Lape 1974, 2:49711 (N- 97,10702) 
SULFUR DIOXIDE/REDUCTION 
Catalytic process for removing sulfur dioxide from gas streams 
(Patent), 2:47249 
a DIOXIDE/REMOVAL 
00-MW second generation SO: removal demonstration plant for 
“Ta York State utilities, 2:47236 (CONF-770403-7) 
Air conservation. Volume 9, number 6 1975, 2:49730 (PB-262814- 


T/SL) 
SULFUR FLUORIDES/SPECTRA 
Laser —" (LA-UR-75-1940) 
SULFUR HYD 


See HYDROGEN SULFIDES 
SULFUR pat eager RATIO ‘ 
Origin, opments, changes in consepts of syngenetic ore 
its as seen by North American geologists, ch. 6, 2:47697 
Sulphur and lead Ley ge in strata-bound its, ch. 8, 2:47702 
SUL ISOTO: vty 9 — ARATION 
m, 2° 


Laser iso’ 
SULFUR O. 
See also SULFUR ee 
SULFUR OXIDES/ENVIRONMENT. 
Health effects of the fossil-fuel ener, tem (Extraction 
combustion em DES HEALTH HAZARDS 2:47357 ONF-7 132-) 
SULFUR OXID 
Augmented i n of a ernie monoxide and sulfur oxides by 
occupants of vehicles while idling in drive-up facility lines, 


2: 
—s ae of the fossil-fuel energy system (Extraction and 
XIDES/ REMOVAL 2:47357 (CONF-7609132-) 
SULFUR © OXID 
Devel technol for cleaner direct utilization of coal, 
2:473 Bea a ¥- 
SULFUR OXID 
Retention of Seatkcaber te, in the extrusion of sulfur monoxide 
from thiirane oxides. Synthesis and thermal decompositon of 
cis- and trans-dideuteriothiirane oxide, 2:49294 
SULFUR Lee 
with SO; to improve precipitator 
Evalustion 2 methodology ta p - aeey 
sulfuric acid. une 
265395) — 
~ lation between electron spin-lattice relaxation times and 
ydrogen atom kinetics in sulfuric acid glasses x- 
irradiated at 4 to S50, 2:49311 


P rane, 2 “: 37 37 (CONE-704 3-10) 
to measure a i 
une 1976, wer aia 
SULFURIC ACID/RADIOLYSIS 
Corre 
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Radiolytic chain decomposition of peroxomonophosphoric and 
roxomonosulfuric acids (x rays 52: 49310 


See also SOLAR a MOSPHERE 
SUN/DIMENSIONS 
a observational investigation of long period oscillations in the 
onl ent —_ diameter. Doctoral thesis, 2:50156 (PB-265726) 


Solar eclipses (a oy with abstracts). Report for 1964-Feb 
77 (Coronal and ionospheric observations during eclipses), 
2:50154 (NTIS/PS-77/0250) 

Be gn SPECTRA 

ie sO) ray spectrum between 4 and 8 Mev, 2:50153 (N- 
7710998) - 
SUN/MAGNETIC FIELDS 
A non-local-thermodynamic equilibrium formulation of the 
transport equation for polarized light in the presence of weak 
magnetic fields. Doctoral thesis, 2:50157 (PB-265820) 
Research on the dynamics of the solar atmosphere. Final report 15 
- Oct 75-30 apy Bey 2:50152 (AD-A-038522) 
SUN/VISIBLE 
A = resolution spectral atlas of the solar irradiance from 380 to 
eee olume I. Tabular form. Environmental 
yan rs, 2:50150 (AD-A-033951) 

SUPER HIG IUENCY RADIATION ° 
See RADIOWAVE RADIATION 

SUPERCONDUCTING CABLES/AC LOSSES 

y= te cable system. Final report, 2:48367 (EPRI-EL- 


2(Vol.1)) 
SUPERCONDUCTING CABLES/COST 
etes cable system. Final report, 2:48367 (EPRI-EL- 


(Vol.1)) 
SUPERCONDUCTING CABLES/DESIGN 
Soemvel ye cable system. Final report, 2:48367 (EPRI-EL- 


1)) 
SUPERSONDUCT ING CABLES/PERFORMANCE 
soma cable system. Final report, 2:48367 (EPRI-EL- 


1)) 
SUPERCONQUCT ING CABLES/REFRIGERATION 
Su eae cable system. Final report. Volume II, 2:48366 
PRI-EL-402) 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
ee cable system. Final report, 2:48367 (EPRI-EL- 


(Vol.1)) 
gee ING CABLES/THERMAL INSULATION 
a) cable system. Final report. Volume II, 2:48366 
SVEPREE EL 


SUPERCONDUCTING CAVITY RESONATORS/DESIGN 
Split ring resonator for the Argonne superconducting heavy ion 
booster, 2:49451 (CONF-770313-51) 
SUPERCONDUCTING CAVITY RESONATORS/ENERGY 
STORAGE 


Proposal of a high-power microwave source using a 
superconducting cavity as an energy storage, 2:48819 (UCRL- 
Trans-11247) 

SUPERCONDUCTING COILS/QUENCHING 
Quench protection for su eee solenoids with a 
conducting bore oe 49335 (LBL-6444) 
gg nen ICTING COMPOSITES/FABRICATION 
mductors he NbsSn), 2:49147 
suP RCONDUCTING COMPOSITES/PHASE STUDIES 
—— of normal zones in composite superconductors, 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
SUPERCONDUCTING WIRES 
SUPERCONDUCTING DEVICES/AC LOSSES 
Measurements of ac losses in superconductors below Hc;. Final 
rt Jan 74-Jun 76, 2:49172 (AD-A-038393) 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
yy ee MAGNETS/COOLING 
wi nt tor (Patent), 2:49338 
SUPERCON NG MAGNETS/COOLING SYSTEMS 
Energy Doubler mint eration system, 2:49460 (CONF-770313-97) 
SUPER INDUCTING MAGNETS/CRYOSTATS 
Mechanical design of ISABELLE magnet cryostats, 2:49501 
(BNL-22493) 
SUPERCONDUCTING MAGNETS/DESIGN 
= a demountable externally anchored low stress 
Ra magnet system for fusion reactors, 2:50441 


ae 
——_ for experimental MHD generator, 
"5:49033 (CO 761015- ) 
US SCMS di ee et system for the bypass loop of U-25 
MHD facility, 2:49034 (CONF-761015-) 


SURFACE AIR/CHEMICAL COMPOSITION 


aay rere rt nc pape pnts ns 
nstruction tz magnet 
for a polarized pm pa (Thesis), 2:49489 #99 (LA 77-29) 
Superconducting co ing method for low current dc 
beam line magnets, 2: 49466 (CO My «at | 
SUPERCONDUCTING MAGNETS/MAGNETIC FIELDS 
Su 0003 (CONF TEtOIS) for experimental MHD generator, 
:49033 (CONF-7610 
gg eae pe ee MAGNETS/MAGNETIZATI 
MtSONT-770 effects in superconducting dipole mai 4" 49461 
ONF-7703 13-101) 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
Operatin, ~ > ht 252 with the HEUB superconducting dipoles, 
2:4943 22526) 
a 4 a proposed ISABELLE dipoles, 2:49502 (BNL- 
SUPERCONDUCTING MAGNETS/PHYSICAL RADIATION 
EFFECTS 


Radiation a limitations for the Fermilab Energy Doubler/ 
Saver, 2:49441 (CONF-770313-26 
SUPERCONDUCTING MAGNE isan nc 
Design and construction of a resistive energy eve pat 
Soa superconducting magnet systems, 2:5044. (ORNL/TM- 
SUPERCONDUCTING MAGNETS/RELIABILITY 
Aspects of safety and reliability for fusion magnet systems first 
annual rt, 2:50440 (BNL-50542) 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Status of the Fermilab Energy Doubler/Saver project, 2:49465 
(CONF-770313-105 
SUPERCONDUCTING MAGNETS/SAFETY 
Aspects of safety and reliability for fusion magnet systems first 
annual report, 2:50440 (BNL-50542) 
SUPERCONDUCTING MAGNETS/STRESS ANALYSIS 


Mechanical and thermal stresses in CONF. Trost fo) 
and beam-line ets, 2:49467 ( 770313- “nen | 
ay 'G MAGNETS/TECHN'! 


MENT 
Technology base for large MHD superconducting 
2:49032 CONF-761015.) : ears 
SUPERCONDUCTING MAGNETS/TEST Santali 


Application of NMR circuit for SSO 
al al av 2:49440 joann natin | 
SUPE COND NG MAG 


Coil extension, deformation ot yo pt during excitation 
-— 7 accelerator Ges aiaa magnets, 2:49457 (CONE. 
77031 
Construction and testing of a superconducting Helmholtz magnet 
for a polarized target (Thesis), 2:49489 (LA-tr-77-23) 


Operation of multiple superconducting energy doubler magnets in 
series, 2:49452 (CO -7703 13-59) 


pay deren were MOTORS/DESIGN 
rconducti —< motors (Patent; linear motors), 2:49336 
sur! RCONDU iG WIRES/PHYSICAL RADIATION 


~— fusion neutron irradiation of LLL NbsSn and LLL 
rconductor wires at 4.2°K, 2:50480 = 
SUPE! ‘CONDUCTORS/ELECTRIC IMPED. 
Research in materials science. Final technical all 1 Jun 1975- 
30 1976, 2:49170 (AD-A-035345) 
SUPERCONDUCTORS/RESEARCH PROGRAMS 
Electrocaloric re! tion for superconductors. Final report, 
May 1973-June 1975, 2:49334 (AD-A-037413) 
Experimental studies in solid state and low = 
inal report (Inst. of Tech., Univ. of Minn., — 
2:50290 (AD-A-034161) 
Materials sciences research. Annual technical 
Jun 1975 ign) 249139 (ADA 00 .” of 
), 2:49139 (AD-A-034004 
SUPERCETHCAL 
See TURBULENT WT FLOW 
SUPERFLUIDITY/BIBLIOGRAPHIES 
"Fr 2300 (a Ly my hy with abstracts). Report for 1964-Feb 
03 (NTIS 7/0249) 


RTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also FOUNDATIONS 
SUPPORTS/REMOTE CONTROL 
Advanced technology mining and Phase V Gullick Dobson 
control systems, 2:47309 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/CHEMICAL COMPOSITION 
Contents of oxygen in soil water and carbon dioxide in soil air in 
forest bogs of the central Ukrainian Polesie [forest area], 2:50047 
(ORNL-tr-4095) 


rt, 1 Jul 1974-30 
is at Urbana- 





SURFACE AIR/DIFFUSION 


gt 
timating influence of rou; on the diffusion parameters 
for different conditions of in sa in the atmosphere, 2:49703 
(ORNL -tr-4378) 
SURFACE AIR/RADIOACTIVITY 
Environmental monitoring at the Lawrence Livermore 
Laboratory 1976 annual report, 2:49728 (UCRL-50027-76) 
Off-site environmental monitoring report for the Nevada Test Site 
= other test areas used for underground nuclear detonations, 
anuary-December 1976, 2:49741 (EMSL-LV-0539-12) 
SURFACE AIR/SAMPLE PREPARATION 
=o oh ote sampling system (Nevada Test Site), 2:49740 (EMSL- 


SURFACE AIR/SAMPLING 
Environmental monito: at the Lawrence Livermore 
Laboratory 1976 ann fh Tp 2:49728 aoe 
SURFACE BARRIER D. PILEUP 
Hybrid tone ag A — eee as pny to Rutherford 


SURFACE iG/ACID MINE DRAINAGE 
Coal and the environment abstract series. Mine drainage 
bibliography 1910-1976, 2:47255 (PB-265041 
SURFACE MINING/AERIAL MONITORIN 
Application of Landsat-2 data to the implementation and 
enforcement of the Pennsylvania Surface Mining Conservation 
and Reclamation Act. Progress report 19 Dec-19 Mar 77, 
2:47366 (E-77-10134) 
SURFACE MINING/COST 
Coal mining cost models. Final report. Volume II. Surface mines, 
2:47288 (EPRI-EA-437(Vol.2)) 
SURFACE MINING/ENVIRO 
Slope stability of o it mines (13 refs), 2:47298 
= oe MININ' VENVIRONMENTAL IMPACT 


Nevaje El Pass Paso/Consolidation coal lease and mining plan, Navajo 
Reservation, San Juan County, New Mexico. Final 
environmental statement, 2:4 253 (FES-77-13) 

SURFACE gt che ena POLI 

Federal surface tions, 2:47367 

SURFACE MINING. RECLAMATION 

Experiences with agricultural reclamation in territories with 
opencast coal mining, 2:47259 

Federal surface mining regulations, 2:47367 

Integrated mined-area reclamation and land use planning. A case 
study of surface Pesbody Univ reclamation planning: area strip 
coal minin, niversal Mine, Universal, Indiana, 
2:47250 (A SL/EMR-(Vol. 3d)) 

Navajo-El Paso/Consolidation coal lease and mining plan, Navajo 
Reservation, San Juan County, New Mexico. Final 
environmental statement, 2:47253 (FES-77-13) 

Reclamation policies and techniques, 2:47251 (CONF-7609132-) 

SURFACE MINING/LAND US 
Reclamation policies and techniques, 2:47251 (CONF-7609132-) 
SURFACE MINING/LAWS 

Application of Landsat-2 data to the implementation and 
enforcement of the Pennsylvania Surface Mining Conservation 
and Reclamation Act. Progress report 19 Dec-19 Mar 77, 
2:47366 (E-77-10134) 

SURFACE MINING/MINING EQUIPMENT 

Double face excavation with KU 800 and TC 2 in the opencast 
mine Jiri II (Czechoslovakia), 2:47302 

Lignite mining in the Rhine Basin, 2:47312 

Ss ACE wr tage rapa | mgr 

Federal surface tions, 2:47367 

SURFACE MINING TION 

Coal mining cost models. Final report. Volume II. Surface mines, 
2:47288 (EPRI-EA-437(Vol.2)) 

Economic system analysis of coal preconversion technology 
ww report, Guten Desember 1976, 2:47289 (FE+1520- 


SURFACE MINING/SPOIL BANKS 
Cooperation of the mining industry with the power engineering in 
looking out for oo for dumping grounds for ashes from 
wer plants, 2:47246 
SURFACE! pera el cya —_——. 
eration o mining industry wi power engineering in 
looking out for s for dumping grounds for ashes from 
wer plants, 2:47246 
Ss ACE MINING/WATER POLLUTION CONTROL 
Integrated mined-area reclamation and land use planning. A case 
study of surface mining and reclamation p! —_— a 
coal , Peabody Universal Mine, Univ 
2:47250 (A SL/EMR- 1(Vol.3d)) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
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SEAS 
STREAMS 
SURFACE WATERS/CHEMICAL COMPOSITION 
Contents of oxygen in soil water and carbon dioxide in soil air in 
forest bogs of the central Ukrainian Polesie [forest area], 2:50047 
(ORNL-tr-4095) 
SURFACE WATERS/CONTAMINATION 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
SURFACE WATERS/FLUID FLOW ' ’ 
Computer simulation of surface water hydrology and salinity with 
an x lication to studies of Colorado River management, 
2: 
SURFACE bp see Sega 
Tin in plants and surface waters in ee oe on, 2:49819 
SURFACE WATERS/RADIATION M 
Environmental surveillance at Los Alamos during Ing 1976, 2:49744 
A-6801-MS) 
SURFACE WATERS/RADIOACTIVITY 
Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1976, 2:49741 (EMSL-LV-0539-12) 
SURFACE WATERS/RADIONUCLIDE MIGRATION 
Hydrologic transport of radionuclides from low-level waste burial 
7 2:47784 (CONF-770512-7) 
Ss ACE WATERS/SALINITY 
Computer simulation of surface water hydrology and salinity with 
an = to studies of Colorado River management, 


2: 
SURFACE WATERS/STANDARDS 
Environmental surveillance at Los Alamos during 1976, 2:49744 
(LA-6801-MS) 
SURFACE WATERS/THERMAL POLLUTION 
Survey of fish impingement at i--=¥ plants in the United States. 
Volume II. Inland waters, 2: 8 — 2)) 
SURFACE WATERS/WATER POLLUTI 
Heavy metal additions to the surface on stream sediments and 
selected aquatic life in the Meramec Park Reservoir Drainage 
Basin, Missouri (Hg, Cu, Pb, Zn, Cd), 2:49820 
Presence of umaric and ferulic acids in natural waters and 
their cance in relation to environmental health, 2:49828 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES/ELECTRIC CURRENTS 
Analytical predictions of SGEMP response and comparisons with 
computer calculations, 2:50276 
Use of electron spraying as a satellite SGEMP response simulation 
technique, 2:50282 
SURFACES/ELECTROMAGNETIC PULSES 
Use of electron spraying as a satellite SGEMP response simulation 
technique, 2:50282 
SURFACES/MONITORING 
Carcinogenic aromatic amine field monitoring and workplace 
decontamination, 2:49709 (LA-UR-77-163) 
SURFACES/PHOTOELECTRIC EFFECT 
Analytical predictions of SGEMP response and comparisons with 
computer calculations, 2:50276 
SURFACTANTS/BIOCHEMISTRY 
Pulmonary surfactant: a surface chemistry viewpoint, 2:49880 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR/ENVIRONMENT 
Critical evaluation of the —e environmental technical 
specifications. Program description, summary, and 
evel Vol. 1, 2: 48675 “(ORNL/NUREG/TM- 
69(Vo 
SURRY-2 REACTOR/ENVIRONMENT 
Critical evaluation of the en pmewaais technical 


specifications. Pro; descriptio 
ol. 1, 2:48675 {ORNL/NUREG/TM- 


recommendations. 
69(Vol.1)) 
SURVIVAL TIME/MATHEMATICAL MODELS 
Nonidentifiability in stochastic models of illness and death, 2:49985 
— SUPPLIES 
aa = market in 1980. Volume I (Book), 2:48936 
SWED (/PUB 


Utility —_ onary in ns Finland, Norway and 
SWIMMING POOLS 


Na 2: = 18 (AD-A-035088) 
— and callen: system n Patent: simultaneous asenins and 
of houses and swimming pools), 2:49080 
SWIMMI G POOLS/HEATING 
— and cooling system (Patent: simultaneous heating and 
of houses and s Is), 2:49080 
SWIMMI G POOLS/SOLAR WA HEATERS 
Open solar heaters for swimming pools, 2:48099 
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Solar heat exchanger made of plastic irrigation tubing, 2:48101 
SWINE/CONGENITAL MALFORMATIONS 
Environmental geochemistry of agricultural soils in Missouri and 
its association with swine birth defects, 2:50066 
SWITCHING CIRCUITS 
Progress in switching technology for METS systems, 2:50449 
SWITZERLAND, ‘GY SUPPLIES 
European energy market in 1980. Volume II (Book), 2:48942 
SYNCHROTRON RADIATION/ELECTRODYNAMICS 
Uses of synchrotron radiation, 2:50222 
SYNCHROTRON RADIATION/USES 
Uses of synchrotron radiation, 2:50222 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
ESCAR 


ZGS 
SYNCHROTRONS/BEAM INJECTION 
Intensity and energy spread at injection in proton synchrotrons, 
2:49429 (BNL-22494) 
SYNCHROTRONS/DESIGN 
Preliminary design of the High Intensity Synchrotron (HIS) for 
the proposed Intense Pulsed Neutron Source Facility (IPNS) at 
Argonne, 2:49413 (CONF-7703 13-36) 
SYNTHANE PROCESS/CHEMICAL REACTIONS 
Iron and nickel carbonyl formation and prevention, 2:47090 
(CONF-7609102-) 
SYNTHANE PROCESS/PILOT PLANTS 
Coal conversion, SYNTHOIL and SYNTHANE processes (4 
refs), 2:47171 
Coal gasification. Quarterly report, July-Septebmer 1976, 2:47118 
(ERDA-76-93/3) 
Status of processes in the USA for the production of SNG from 
coal, 2:47148 
SYNTHANE PROCESS/RESEARCH PROGRAMS 
Status of ee in the USA for the production of SNG from 


Exxon catalytic coal gasification process: predevelopment 
program. Quarterly technical progress report, July 1-September 
30, 1976, 2:47135 (FE-2369-5) 
YYNTHETASES 


See also HYDROGEN FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/ECONOMIC ELASTICITY 
Fuel and energy price forecasts. Final report. Volume I. Report, 
2:48871 (EPRI-EA-41 1(Vol.1)> 
Fuel and energy price forecasts. Final report. Volume II. 
Schedules, 2:48872 (EPRI-EA-41 1(Vol.2)) 
SYNTHETIC FUELS/PRODUCTION 
Fuels from coal--choices in technology, 2:47194 
= on synthetic fuels from fusion, 2:50474 (EPRI-ER-439- 


) 
SYNTHOIL PROCESS 
Study of some trace elements in the 1/2 ton per day SYNTHOIL 
PDU, 2:47179 
SYNTHOIL PROCESS/CATALYSTS 
Chemical studies on SYNTHOIL process. Sixth quarterly report, 
December 1, 1976-March 1, 1977 (Catalyst improvement; 
mineral matter effects; preheated studies; 8 refs; Co molybdate), 
2:47170 (SAND-77-0720) 
Pulsed microreactor study of catalyst used in the SY NTHOIL 
rocess, 2:47169 (SAND-77-0687) 
SY OIL PROCESS/FLOWSHEETS 
Coal conversion, SYNTHOIL and SYNTHANE processes (4 
refs), 2:47171 
SYNTHOIL PROCESS/PILOT PLANTS 
Coal conversion, SYNTHOIL and SYNTHANE processes (4 
refs), 2:47171 


TADPOLES 
See LARVAE 
TAIWAN RESEARCH REACTOR/RADIOACTIVE EFFLUENTS 
Predicted and measured exposures from *' Ar released to the 
atmosphere by a heavy water research reactor, 2:48681 
TANDEM ACCELERA 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS 
Observations of an experimental LNG carrier at sea. II. Stress 
responses of LNG tanks, 2:47612 


TEMPERATURE (AMBIENT) 


TANKER SHIPS/DESIGN 
LNG transport in prestressed concrete ships and both safdty and 
a is illustrated by the example of a 128,000 cm® tanker, 
TANKER SHIPS/FABRICATION 
a ‘ages shipyards in the building of methane tankers, 
TANKER SHIPS/MATERIALS 
LNG transport in prestressed concrete ships and both safdty and 
——— is illustrated by the example of a 128,000 cm* tanker, 
TANTALUM/CHARGED-PARTICLE TRANSPORT 
timization of pea Bye deposition, 2:50273 
T. ‘ALUM ALLOYS/CRYST. PHASE 
TRANSFORMATIONS 
Strain energy consideration of martensitic transformation in 
titanium alloys. Technical rt, 2:49148 (AD-A-038398) 
TANTALUM SELENIDES, EFFECT 
Anomalous magnetoresistance and Hall effect in iron alloys of the 
layer structure TaSen, 2:49238 
TANTALUM SELENIDES/MAGNETORESISTANCE 
Anomalous magnetoresistance and Hall effect in iron alloys of the 
layer structure TaSez, 2:49238 
TANTALUM SULFIDES/RAMAN SPECTRA 
Raman scattering from 1T-TaSz, 2:49229 
TANTALUM SULFIDES/SUPERLATTICES 
Raman scattering from 1T-TaSz, 2:49229 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also POLARIZED TARGETS 
Derivation of simple poles in a transfer function from real 
frequency information. Part 3. ba ne classification and 
identification (Indentification of ship-like targets by use of pole 
mab from frequency-domain data), 2:50298 (UCRL- 
TARGETS/DESIGN 
Evolution of the LAMPF hi os production target 
mechanisms, 2:49488 (LA-UR-77-644) 
TASMANIA/HEAT FLOW 
Two heat flow values for Tasmania, 2:48196 
SCINTISCANNING 


99/; 
Computed tomography and radionuclide studies in the diagnosis 
of intracranial disease (®*/super m/ Tc), 2:49957 
Bir more on /sup 99m/Tc sulfur = scan caused by 
epatodiaphragmatic interposition, 2: 
TECHNOLOGY ASSESS 7ENERGY POLICY 
Energy technology assessment: considerations of geographical 
scale, 2:48884 
TECHNOLOGY ASSESSMENT/GLOBAL ASPECTS 
Energy technology assessment: considerations of geographical 
scale, 2:48884 
TECHNOLOGY ASSESSMENT/REVIEWS 
Dimensions (NBS). Volume 61, Number 2. Monthly report, 
2:49068 (PB-264961) 
TEETH/X-RAY FLUORESCENCE ANALYSIS 
Child lead exposure determined from measurement of x-ray 
fluorescence of teeth in situ, 2:49953 
PE COUNTERS/PARTICLE IDENTIFICATION 
Detector system for low-energy light heavy-ions, 2:49561 
TELESCOPE COUNTERS/SI S. (CONDUCTOR 
DETECTORS 


Thin epitaxial silicon for dE/dx detectors, 2:49518 
TELESCOPES 
Analysis of the M113 — telescope radioactively 
illuminated reticle, 2:47831 (AD-A-034152) 
TELLURIUM/ION EXCHANGE 
In situ reduction of ion exchange resins as a method for 
preconcentration of selenium and other heavy metals from 
aqueous solutions (Te, As, Sb, Bi), 2:49831 
TELLURIUM/MONITORING 
Niosh analytical methods for set M, 2:49724 (PB-265029) 
TELLURIUM 129/RADIONUCLIDE ADMINISTRATION 
Five-year summary report of an “ye dairy herd 
maintained on the Nevada Test Site 1971-1975 (Tracer studies 
of **Pu and /sup 129m/T1 in cattle), 2:49986 (EMSL-LV-0539- 


9) 
TELLURIUM 129/TISSUE DISTRIBUTION 
Five-year summary —_ of an experimental dairy herd 
maintained on the Nevada Test Site 1971-1975 (Tracer studies 
S 236Pu and /sup 129m/T1 in cattle), 2:49986 (EMSL-LV-0539- 
) 
TEMPERATURE (0273-0400 K) 
See MEDIUM TEMPERATURE 
TEMPERATURE (0400-1000 K) 
See HIGH TEMPERATURE 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 





TEMPERATURE MEASUREMENT/TELEMETRY 


TEMPERATURE MEASUREMENT/TELEMETRY 
Description of a passive temperature telemetry system (For 
= * temperature of bovine animal), 2:49668 (LA-6725- 
TERNARY ALLOY SYSTEMS/EUTECTICS 
Prediction of new eutectic systems: review and forecast, 2:49154 
TERNARY FISSION/PROBABILITY 
Light ternary fission products: probabilities and c 
distributions (Reviews, data systematics), 2: 068 ¢ (LA-6783- 


MS) 
/ NEUTRON TRANSPORT 
Diffusion parameters of thermal neutrons in HB-40, 2:50289 
ECOSYSTEMS/COMPUTER GRAPHICS 
Computer code for the three-dimensional graphing of multiple 
surfaces: applications to ecology, 2:49750 (EDFB/IBP-77/4) 
TERRESTRIAL ECOSYSTEMS/MINERAL CYCLING 
Role of soil invertebrates in nutrient cycling, 2:49749 (CONF- 
7606144-1) 
TERRESTRIAL ECOSYSTEMS/NUTRIENTS 
Role of soil invertebrates in nutrient cycling, 2:49749 (CONF- 
7606144-1) 
TERRESTRIAL ECOSYSTEMS/POPULATION DYNAMICS 
Characterization of small mammal populations inhabiting the B-C 
cribs environs, 2:49786 (BNWL-2181) 
L ECOSYSTEMS/RADIONUCLIDE 
MIGRATION 
Linear compartment model of plutonium dynamics in a deciduous 
forest ecosystem, 2:49787 (CONF-770429-1) 
TEST FACILITIES/DESIGN 
Rod bundle test facility description for PWR blowdown heat 
transfer project. Technical report 2, 2:48405 (EPRI-289-2A) 
TEST FACILITIES/HEAT EXCHANGERS 
Fabrication of an improved tube-to-pipe header heat exchanger 
for the Fuel Failure Mockup (FFM) Facility (LMFBR), 2:48495 
(ORNL/TM-5733) 
TEST FACILITIES/PROBES 
Design and testing of electrical conductivity probes for mixi 
measurements in the Hydraulic Core Mockup (LMFBR), 
2:48490 (HEDL-TME-75-135) 
TEST FACILITIES/REACTOR CORES 
HCM pressure-drop and flow-distribution tests. Final report 
(LMFBR), 2:48491 (HEDL-TME-76-2) 
TEST FACILITIES/TRANSDUCERS 
LMFBR transducer performance in SLSF tests P1 and P2, 
2:48685 (CONF-770507-2) 
‘CYTOCHEMISTR 


Y 
Fine structural localization of testicular phosphatases in man: the 
control testis, 2:49888 
ES/ELECTRON MICROSCOPY 
Fine structural localization of testicular phosphatases in man: the 
control testis, 2:49888 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN/SOLVENT PROPERTIES 
Thermal dissolution of coal in tetralin (2 refs.), 2:47209 
SS SURVEYING 
Talon and magnetic survey of the Red River area, 
Texas and Oklahoma. Final report. Volume 2, “3:50107 
(GIBX.1707) 
TEXAS/GAMMA SOURCES 
Aerial -ray and magnetic survey of the Red River area, 
Block C, Texas and Oklahoma. Final report. Volume 2, 2:50107 
(GJBX-17(77)) 
TEXAS/GEOMAGNETIC FIELD 
Aerial -ray and magnetic survey of the Red River area, 
Block C, Texas and Oklahoma. Final report. Volume 2, 2:50 2:50107 
(GJBX-17(77)) 
bay = neem SURVEYS 
Aerial -ray and magnetic survey of the Red River area, 
Block C, Texas and Oklahoma. Final report. Volume 2, 2:50107 
(GJBX-17(77)) 


S/URANIUM DEPOSITS 
Uranium favorability of late Eocene through Pliocene rocks of the 
South Texas Coastal Plain (Maps, no text), 2:47671 (GJBX- 


7(77)a) 
TEXTILE INDUSTRY/POLLUTION CONTROL 
oa controls: the impact on industry (Book), 2:48892 
KAMAK/IMPURITIES 
Oxygen impurity radiation from Tokamak-like plasmas, 2:50439 
THALLIUM) TOXICITY 


Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

THERMAL CONDUCTION 

(Heat transfer by conduction.) 
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THERMAL CONDUCTION/TWO-DIMENSIONAL 
CALCULATIONS 
SIMIR/6: a two dimensional steady state and transient heat 
conduction code for use on an IBM 360/75 computer. A user’s 
ide, 2:48247 (TREE-1127) 
DECOMPOSITION 
See PYROLYSIS 
DIFFUSION/MOCKUP 
Critical review of wind tunnel ois of atmospheric heat 
dissipation, 2:49747 (BNWL-2221 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 
Survival and viability of Escherichia coli in a thermally altered 
reservoir, 2:50026 (DP-MS-77-6) 
ENERGY STORAGE EQUIPMENT/COST BENEFIT 
ANALYSIS 


Commercial feasibility of thermal mont 1s) in buildings for utility 
saan a "48823 (CONF-77040 
ENERGY STORAGE EOUIPMENT/DESIGN 
by thermal energy storage system (Patent), 2:48167 
Method and equipment to utilize solar heat (Patent; paraffin used 
as heat storage material), 2:48168 
Molten salt thermal ae storage systems: system design 
(LiKCOs mixture), 2:48825 ( 2888-2) 
THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 
Payback of solar systems, 2:47929 
Technical and economic assessment of phase change and 
fearon mp advanced thermal energy storage (TES) 
tems. Final report. Volume I. Technical report, 2:48159 
(EPRI-EM-256) 
be ENERGY STORAGE EQUIPMENT/FEASIBILITY 


—— and economic feasibility of thermal energy storage. 
energy storage oe to the brick/ceramic 
fa an Fi ee 2:48824 (COO-2558-2) 
THERMAL ENERG 1 ey EQUIPMENT/ 
PERFORMANCE 
Development and implementation of standards for solar heating 
and cooli lications, 2:48063 
THERMAL E GY STORAGE EQUIPMENT/SENSIBLE 
HEAT STORAGE 
Analysis of buried heat storage tank losses, 2:48165 
THERMAL ENERGY STORAGE EQUIPMENT/ 
TECHNOLOGY ASSESSMENT 
Technical and economic assessment of phase change and 
pee pm advanced thermal energy storage (TES) 
ystems. Final report. Volume I. Technical report, 2:48159 
(EPRI- EM-256) 
THERMAL ENERGY STORAGE EQUIPMENT/USES 
—— and economic feasibility of thermal energy storage. 
we a ee to the brick/ceramic 
pa on me Fi 24 (COO-2558-2) 
THERMAL FISSIO CROSS SECTIONS 
Assessment of the “thermal normalization technique” for 
penne of neutron cross sections vs energy (Above 20 
'V, resonance, fission integrals, error minimization), 2:50262 
(CONFTNOSE1:6) 
INSULATION 
BeesTC) (Movable insulation for double glazings), 2:48111 (LA- 
Some considerations in the use of microporous materials as solar- 
thermal collector insulation (Silicon oxides), 2:48142 
THERMAL INSULATION/ENERGY CONSERVATION 
ae answers on cutting fuel costs (Book; 58 questions), 


THERMAL INSULATION/FABRICATION 
eat-insulating material and method for its production (Patent), 


THERMAL INSULATION/FIRE RESISTANCE 
Fire hazards of Lye t insulation, 2:49074 
THERMAL INS TION/HEAT LOSSES 
Moveable insulation (Heat losses from cracks), 2:48161 (LA-6637- 


Cc) 
THERMAL INSULATION/MARKET 
ne the market potential and o; Rest Gir 20008 


sulin MeUTHONG TAVCSTOR LENA ENGTE 


ye erry th 
THERMAL NEUTRONS/EXTRAPOLATI IN LENGTH 
Diffusion ke peutroes in FIBA, 250089 


WER 
See also Sean teen POWER PLANTS 


WER PLANTS/CONTROL SYSTEMS 
en Sa ae ere of the 


— SRMAL POWER PLANTS/COO LING: ants 24829 


with a in plants in contact with water, 2:48323 
THERMAL POWER WER FLANTS/OOOLIN wy eng so 
Atmospheric cooling tower wi =t exchangers 
(Patent), 2:48312 _ 
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THERMAL POWER PLANTS/DESIGN 
Economic and technical conception of the Neudorf/Werndorf 


steam power station, 2:48304 
THERMAL POWER PLANTS/EFFICIENCY 


Analysis of the methods of control of the efficiency of the 
combustion process in complex one lants, 2: _ 
THERMAL POWER PLANT: 
Survey of fish impingement at power sseeetinaad in the United Stains States. 
Volume I. The Great Lakes, 2:50097 (ANL/ES-56(Vol.1)) 
Survey of fish impingement at ae lants in the United States. 
Volume II. Inland waters, 2: (ANL/ES- 56(Vol.2)) 
Survey of fish impingement at power plants in the United States. 
Savana Estuaries and coastal waters, 2:50099 (ANL/ES- 
() 
THERMAL POWER PLANTS/ENVIRONMENTAL IMPACTS 
— of temperature preference studies to environmental 
t assessment, 2:5003 
THER LL POWER PLANTS/GAS TURBINES 
Status of gas turbine power plants with regard to nitric oxide 
emission of power systems fossil fuels, 2:48345 
THERMAL POWER PLANTS/ TURBINES 
Heat state problems for the elements in the planning system for 
large steam turbine installations, 2:48321 
System and method for complete on line testing of a mechanical 
overspeed trip channel associated with an electrohydraulic 
— ency trip system for a turbine power plant (Patent), 


THERMAL POWER PLANTS/THERMAL EFFLUENTS 
ie in the Kansas River. Project completion report, 
2:49840 (PB-261351) 
THERMAL POWER PLANTS/WASTE HEAT 
Critical review of wind tunnel modeling of atmospheric heat 
dissipation, 2:49747 (BNWL-2221) 
PROPERTIES 


See THERMODYNAMIC PROPERTIES 
SHOCK/BIOLOGICAL 
Effects of thermal shocks on drifting aquatic insects: a laboratory 
simulation. Final report, June 1, 1974-May 31, 1976 (Isonychia, 


Hydro opens Ean 2:49845 (ORO-4607- 3) 
THERMAL TERS/CHEMICAL COMPOSITION 


Comparison of hydrothermal reservoirs of the western United 
States. Topical report 3, 2:48248 (EPRI-ER-364(12-76)) 
THERMAL WATERS/GEOTHERMOMETRY 
Study of the geothermal and mineral properties of the water 
bodies of the eastern of the province of Siena, 2:48179 
THERMAL WATERS/ORIGIN 
A conceptual pattern to the com; — investigation of underground 
waters thermalization in the Western Plain of Romania, 2:48182 
Study of the geothermal and mineral properties of the water 
bodies of the eastern of the province of Siena, 2:48179 
THERMIONIC CO IRS/PERFORMANCE 
Characteristics of t ten oxide collectors as a function of 
activation, 2:49054 (COO-3056-24(Draft)) 
ONIC CO) /PR COATINGS 


“oT and evaluation of alloys for Advanced Energy 
ey BO 2:49192 (COO-3056-21) 
THERMIONIC CO TERS/RESEARCH PROGRAMS 
Advanced Thermionic Technology Program progress report No. 
22, 2:49053 (COO-3056-23) 
IOCHEMICAL HEAT STORAGE/ECONOMICS 
Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
systems. Final report. Volume I. Technical report, 2:48159 
(EPRI-EM-256) 
THERMOCHEMICAL HEAT STORAGE/TECHNOLOGY 


Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
systems. Final report. Volume I. Technical report, 2:48159 
(EPRI- EM-256) 

IOCHEMICAL PROCESSES/EVALUATION 
OPTIMO: a method for process evaluation applied to the 
thermochemical decomposition of water, 2:47846 

THERMODYNAMIC PROPERTIES/ISOTOPE EFFECTS 
Isotopic effects and thermodynamic properties in condensed 

ion 2 2:49284 (UCRL-Trans-11241) 


Isotopic and thermodynami rties in condensed 
phases. II, 2:49285 (UCRLTrans- 511240) 
effects and thermodynamic properties in condensed 


hases. I, 2:49286 (UCRL-Trans-1123 ) 
ODYNAMICS 
Thermod ics and energy, 2:49002 
THERMO CG TORS/FABRICATION 
Limb for thermoelectric generations and method for its 
uction (Patent), 2:49051 
OELECTRIC GENERATORS/PERFORMANCE 
= analysis of thermoelectric device configurations, 
2:4 


THERMONUCLEAR REACTOR WALLS/ION 


THERMOELECTRIC GENERATORS/RADIOISOTOPE HEAT 
SOURCES 


Savannah River Page & monthly report: *°*Pu fuel form 
rocesses, 2:47833 (DPST-77-128-4) 
THERMOLUMINESCENT DOS /PERFORMANCE 


TESTING 

be = the performance of personnel dosimeters, 2:49567 (BNWL- 
THERMOLUMINESCENT DOSEMETERS/READOUT 

SYSTEMS 


Field reader for a combined neutron/; thermol 
dosimeter. Technical note, 2:49566 (AD-A-037591) 
THERMOLUMINESCENT DOSEMETERS, 
PROGRAMS 
Project summary for the years 1973-1976, 2:49570 (COO-1105- 
240 


) 
THERMOLUMINESCENT DOSEMETERS/SENSITIVITY 
TL response of single —— TLD-100 to 70 eV: 5 keV electrons 
—— with TSEE glow curves, 2:49569 (COO-1105- 
239 
THERMONUCLEAR DEVICES 
See also TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/POWER 
Control means for power source unit for nuclear fusion reactor 
(Patent), 2:50446 
THERMONUCLEAR DEVICES/SPECIFICATIONS 
Torus 3; nuclear fusion device (Patent), 2:50424 
THERMONUCLEAR FUELS/FABRICATION 
Fabrication of thermonuclear fuel pellets tt), 2:50457 
THERMONUCLEAR FUELS ATION HAZARDS 
Hazards analysis of laser fusion targets containing tritium, 2:50460 
(UCRL-78311) 
- NE ee a 
gnition parameter Tn tau e energy multi; tion factor 
for bomen Pre em 2:50451 (ORNL/TM- 66) 
bare - oo REACTIONS/MULTIPLICATION 


Ignition parameter Tn tau and the en multiplication factor k 
for fusioning plasmas, aan oo (ORNE/TM- 3766) 
THERMO NUCLEAR REA TERIALS/CREEP 
Mechanical me OM MFE om pete my, 2:50477 (HEDL- 
TME-77-12 
THERMONUCLEAR REACTOR MATERIALS/ION 
IMPLANTATION 
Ion trapping and gas release phenomena, 2: 
THERMONUCLEAR REA R MATERIALS/MATERIALS 


TESTING 
DT fusion neutron irradiation of LLL Nb-1! Zr tensile specimens, 


LASL spinel, YAG, MgO, and AlOs, 
and micro-cover glasses, 2:50482 (UCID-17472) 
“2 fusion neutron irradiation of LLL NbsSn and LLL 
rconductor wires at 4.2°K, 2:50480 (UCID-17466) _ 
“fasion neutron irradiation of LLL Nb-1 Zr tensile specimens, 


PONE LASL su uctor wires, BPNL a nc pon aan: 
ORNL magnesium oxide crystals, LASL spinel, YAG, AlOs 
and MgO, and LLL LiF and glass microscope cover slides, 
2:50481 (UCID-17467) 

Magnetic fusion energy progress report, July-December 1976, 
2:50475 (HEDL-TME-77-12) 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
REACTIONS 
DT fusion neutron irradiation of LLL Nb-1 Zr tensile i 
BNL-LASL su uctor wires, BPNL wire-foil packet, 
ORNL magnesium oxide crystals, LASL spinel, YAG, AkOs 
and aaa and LLL LiF and glass microscope cover slides, 
2:50481 (UCID-17467) 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
SPUTTERING 
Sputtering of niobium by energetic neutrons and protons: a Round 
Robin experiment, 2:50471 (BNWL-2194) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
DT fusion neutron irradiation of LLL Nb-1 Zr tensile specimens, 
BPNL wire-foil packets, BNL-LASL superconductor wires, 
LASL spinel, YAG, MgO, and AleOs, and LLL silica-suprasil 
and micro-cover 2:50482 (UCID-17472) 
- fusion neutron predinvion of LLL NbsSn and LLL 
—— rconductor wires at 4.2°K, 2:50480 (UCID-17466) 
ical performance of MFE materials, 2:50477 (HEDL- 
MME. 12) 
THERMONUCLEAR REACTOR WALLS/FRENKEL DEFECTS 
Irradiation effects analysis, 2:50476 (HEDL-TME-77-12) 
THERMONUCLEAR REACTOR WALLS/ION COLLISIONS 
Interaction of plasmas with surfaces in fusion devices, 2:50486 
THERMONUCLEAR REACTOR WALLS/ION 
IMPLANTATION 
Ion trapping and gas release phenomena, 2:50485 





THERMONUCLEAR REACTOR WALLS/ 


THERMONUCLEAR od WALLS/ 
MAGNETOHYDRODYNAMI 
Stability of circular liquid metal fms and the possibili - Fes using 
Sd gabe grey fee 
REACTOR WALLS/MATERIALS 


TESTING 
Assessment of titanium for use in the 1st wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386 
Irradiation effects analysis, 2:50476 (HEDL- 77-12) 
CTOR WALLS/PHYSICAL 


Irradiation effects analysis, 2:50476 (HEDL-TME-77-12) 

Models of radiation coer for assessing controlled 
Some ag reactor design limitations with refractory metal 

it Wi 
THERMONUCLEAR REACTOR WALLS/RADIATION 

HEATING 

Assessment of ba ye problems in laser-fusion reactors, 
2:50466 (UWFDM-197) 


THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 
See also E-BEAM TYPE REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
REFERENCE THETA PINCH REACTOR 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/FEASIBILITY STUDIES 
Fusion power, 2:48901 
THERMONUCLEAR REACTORS/IMPURITIES 
Interaction of plasmas with surfaces in fusion devices, 2:50486 
THERMONUCLEAR REACTORS/INFORMATION 


AL 
Decay chain data library for radioactivity calculations, 2:50483 
(UWFDM-171) 
THERMONUCLEAR REACTORS/PLANNING 
General description of preliminary design of an experimental 
fusion reactor and the future problems, 2:50429 
Status of effort on the international fusion research, 2:50428 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Summary of the pro of the Systems and Applications 
Studies Branch, 2:50421 (ERDA-77-28) 
THERMONUCLEAR REACTORS/REVIEWS 
Fusion power, 2:48901 
Fusion power by magnetic confinement: questions and answers 
a and answers on fusion programs), 2:50422 (ERDA- 


Potential of controlled nuclear fusion, 2:50432 
ee REACTORS/SUPERCONDUCTING 


Aspects of safety and reliability as fusion magnet systems first 
annual report, 2:50440 (BNL-50542) 
a perpen ta iy low gd — 
ucting magnet system for m reactors, 1 
(BNL-50616) 
THERMONUCLEAR REACTORS/USES 
besa on synthetic fuels from fusion, 2:50474 (EPRI-ER-439- 


) 
THETA PINCH/PLASMA DIAGNOSTICS 
Determination of the electron density in a theta pinch by 
collective ange Ae dioxide laser po ern 2:50330 
THETA PINCH/P! 
Motion of the double theta-pinch plasma, 2: _— 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOCYANATES/REMOVAL 
Biological removal of ates and ry compounds from coke 
lant wastes, 2:47239 (EPA-R-2-73-167) 


See SULFIDES 
OPHENE/DESULFURIZATION 
Chemical studies on SYNTHOIL a. Sixth quarterly report, 
December 1, 1976-March 1, 1977 (Catalyst improvement; 
mineral matter effects; preheated studies; 8 ; Co molybdate), 
a :47170 (SAND-77-0720) 


i and magnetic survey of the Red River area, 
Block C, tom and Oklahoma. Final report. Volume 2, 2:50107 
(GJBX-17(77)) 
THORIUM/BIBLIOGRAPHIES 
wy vo Ee ” on uses of thorium and uranium, 2:49315 
THORIUM/CATALYTIC EFFECTS 
wri oe catalytic uses of thorium and uranium, 2:49315 
(Ui 17499) 
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THORIUM/GAMMA SPECTROSCOPY 
Statistical interpretation of airborne gamma-ray spectrometric data 
er factor analysis, 2:47689 


Thorium: HT are setback stunts growth, 2:47755 
THORIUM/TOXI 
Toxicity of 35 trace ae in coal to freshwater biota: a data 
base with automated =e capabilities (313 references), 
2:47254 ye pe ad 
anc SPECTROSCOPY 
seceieliien of uranium and thorium in 


mdi samples RE HON 2:47721 


Plutonium decorporati Ve ligand.chelates. Final ‘ao 
tans. 1976-April 15, 519 7 te Pa oad and 7°*Th), 2:50021 (' 


) 
THORIUM FLUORIDES/CORROSIVE EFFECTS 
Compatibility studies of potential molten-salt breeder reactor 
materials in molten fluoride salts (Inconel 601, Cr and Nb 
modifications of er 2:49200 (ORNL/TM- 5783) 
THORIUM ORES/AERIAL PROSPECTING 
Interpretation and application of high-sensitivity airborne gamma- 
ray spectrometer data, 2:47703 
Significance of radioelement concentration measurements made by 
——_ gamma-ray spectrometry over the Canadian Shield, 
2:4 
Statistical interpretation of airborne gamma-ray spectrometric data 
factor anal 2:47689 
THO ORES, RATION 
Californium-252 in-situ activation and i detection techniques 
for uranium ore deposit evaluation, 2:47685 
Cae methods for geological analysis of radiometric data, 


THORIUM OXIDES/CALCINATION 
Thorium oxide powder properties which are important to ThO2 
and ThO2-UO, fuel pellet fabrication (LWBR development 
o.. ), 2:47740 (WAPD-TM-1230) 
THORIUM OXIDES/FABRICATION 
Thorium oxide powder properties which are important to ThO: 
and ThO2-UO; fuel pellet fabrication (LWBR development 


), 2:47740 (WAPD-TM-1230) 
THORIUM OXID DES, G 


Thorium oxide powder properties which are important to ThO: 
and ThO2-UO; fuel pellet fabrication (LWBR development 
program), 2:47740 (WAPD-TM-1230) 

MILE ISLAND-1 REA 


CTOR/REACTOR 
INSTRUMENTATION 
Operating experi with control, instrumentation, and electrical 
systems at Mile Island Nuclear Station, 2:48431 
THRUSTERS/ION SOURCES 
ss current density ion source (Patent; virtually any ion species), 


THYMIDINE/BIOLOGICAL a . ‘i me, 2000098 
tive of uv to no! uman ce = 
THYMOCYTES IMMUNE REACTIONS 
a T cells in the regulation of the immune response, 

THYMOCYTES/LEUKEMIA 

Radiation-induced murine leukemia ERLD in cell culture, 2:49994 
THYROID/RADIONUCLIDE KINETICS 

Fate of iodine-131 in man, 2:50022 
THYROIDECTOMY/BIOLOGICAL EFFECTS 

Metabolism of vanadium-48 in normal and endocrine-deficient 


Balanced program plan. Volume 8. Analysis for biomedical 
environmental research, 2:47934 GERDA, Neon 8)) 
— POWER/REVIEWS 
here and the oceans as energy sources, 2:49021 
TIHAN — pe nuclear power - BUILDINGS oes 
rench-t' nuc wer it containment = 
TIME-OF- HT SPECTROMETERS IMETERS/PARTI 
IDENTIFICATION 


Detector s' for low-ener, Rie -ions, 2:49561 
TIN/CHARCED-PARTICLE 


Epes tion of bremsstrahlung energy . 2:50273 
bs thy se et eee eg Sh 
in in ts surface waters in malaysian ecosystems, 2:49819 
TIN/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
TIN 118 TARGET/OXYGEN 18 REACTIONS 
Optimum Q values in ("*O, '*O) reactions (53 to 63 MeV), 2:50250 
(ANL-76-96) 
ALLOYS/FABRICATION 
Superconductors (Patent; NbwSn), 2:49147 
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TIN ALLOYS/MECHANICAL PROPERTIES 
Assessment of titanium for use in the Ist wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
TIN ALLOYS/PHYSICAL PROPERTIES 
Assessment of titanium for use in the 1st wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
wy fusion neutron irradiation of LLL NbsSn and LLL 
rconductor wires at 4.2°K, 2:50480 (UCID-17466) 
TIN "A LOYS/TENSILE PROPERTIES 
Tensile yield and fracture behavior of beta-III titanium, 2:49163 
(SAND-76-5113) 
jJUE-EQUIVALENT DETECTORS/CRYSTAL COUNTERS 
a dosimeter for x-ray and ‘y-radiation, 2:49575 


See also — MARROW 
TISSUES/CHARGED-PARTICLE TRANSPORT 
Dosimetric classification of mixed beams of cosmic ray heavy 
nuclei in space. Interim report No. 1, January-September 1976 
(0 to 760 thse ge | 50265 (AD-A-034205 
TISSUES/CHEMICAL ANALYSIS 
Studies of trace metal lead levels in human tissues. III. The 
investigation of lead levels in rib and vertebra samples from 
Canadian residents, 2:50083 
TISSUES/RADIATION DOSES 
Nuclear radiation dose comparisons of SMAUG to air transport 
results based on the DLC-31 cross sections. Final report, 
2:50006 a 
TITANIUM/DRYIN 
— tion of i in titanium metal powder by pulsed 
, 2:49196 (MLM-2418) 
TITANIUM/ MOISTURE 
— + of moisture in titanium metal powder by pulsed 
2:49196 (MLM-2418) 
TITANIUM/ RESISTANCE WELDING 
Resistance seam welding, 2:49143 
TITANIUM/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
TITANIUM 47/ENERGY-LEVEL TRANSITION 
Lifetimes of some high-spin states in *’Ti, 2: sue (ANL-76-96) 
TITANIUM 47/HIGH SPIN STATES 
Lifetimes of some high-spin states in *’Ti, 2:50241 (ANL-76-96) 
TITANIUM ALLOYS 


See also ALLOY-TZM 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/AC LOSSES 
Measurements of ac losses in superconductors below Hc;. Final 
report Jan 74-Jun 76 (Nb Ti), 2:49172 (AD-A-038393) 
TITANIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Strain energy consideration of martensitic transformation in 
titanium alloys. Technical rt, 2:49148 (AD-A-038398) 
TITANIUM ALLOYS/ELECTROCHEMICAL CORROSION 
The effect of graphite-epoxy composites on the galvanic corrosion 
of aerospace alloys. Final report, 1 Jan 1975-1 Apr 1976, 2:49184 
(AD-A-035029) 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 
Assessment of titanium for use in the Ist wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
TITANIUM ALLOYS/PHASE DIAGRAMS 
Prediction of new eutectic systems: review and forecast, 2:49154 
TITANIUM ALLOYS/PHYSICAL PROPERTIES 
Assessment of titanium for use in the Ist wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
TITANIUM ALLOYS/SORPTIVE PROPER 
Hydrogen storage preparation of the hydride phase TizFe/sub x/ 
M/sub 1-x/H,. Annual summary report, June 1, 1975-May 31, 
1976, 2:47857 (ORO-4952-77-1) 
TITANIUM BASE ALLOYS/PHYSICAL PROPERTIES 
Status of titanium blading for low- ey steam turbines. Final 
report (Ti-6A1-4V), 2:48317 (EPRI-AF-445) 
TITANIUM BASE ALLOYS/RESISTANCE WELDING 
Resistance seam welding, 2:49143 
TITANIUM BASE ALLOYS/TENSILE PROPERTIES 
Tensile yield and fracture behavior of beta-III titanium, 2:49163 


(SAND-76-51 13) 
GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
New condensing system for geothermal steam turbine, 2:48211 
TOADS 
See FROGS 
TOBACCO/SOLAR DRYING 
Solar dryer for tobacco production, 2:48095 
TOBACCO PLANT 
See NICOTIANA 


TOKAMAK TYPE REACTORS/PLASMA WAVES 


TOCOPHEROLS 


CES 
See also ATC DEVICES 
DOUBLET-3 3 VICE 


FR 
TOKAMAK DEVICES/EQUILIBRIUM 
Helical resonance in tokamak equilibrium, 2:50355 
TOKAMAK DEVICES/HIGH- IUENCY HEATING 
Plasma anomalous resistance in case of high-frequency heating in a 
tokamak, 2:50306 
TOKAMAK DEVICES/IMPURITIES 
Influence of neutral particle injection and 
transport of impurities in R, 2: 
TOKAMAK DEVICES/MAGNETIC FIELD 
peer mange 
nore ye of ideal MHD equilibria, 2:50354 
K DEVICES/P co 
poate utation of ideal MHD equilibria, 2:50354 
K DEVICES/P’ DIAGNOSTICS 
"an density measurement in Tokamak-type devices by 
longitudinal Thom pyenrny FH 2:50331 
TOKAMAK DEVIC STAB 
wee model of the rn plateau regime in Tokamaks, 
TOKAMAK DEVICES/PLASMA pre n re be 
MHD stability of Tokamak equilibria containing an 
transformator against axial symmetric displacements, nts, 2-503 50386 
Nonlinear magnetohydrodynamic instability and disruptive 
instability, 2:50381 
TOKAMAK DEVICES/SCALING LAWS 
we ae pees _— for resistive perturbations i in a 2:50431 
analysis of scale dimensions, 2 
TOKAMAK DEVICES/THERMAL CONDUCTIVITY 
— conductivity in a Tokamak with a resonant helical field, 


2:50365 
TOKAMAK DEVICES/THERMONUCLEAR IGNITION 
About the ignition phase of a Tokamak plasma, 2: 50430 
Reply to “Comments on the Paper ‘Characteristics of high-density 
tokamak ignition reactors’ ", 2:50426 
TOKAMAK EVICES/TURBULENT HEATING 
Heating of a Tokamak by current-driven turbulence, 2:50314 
TOKAMAK TYPE REACTORS/BEAM INJECTION HEATING 
ORNL neutral gas ey model for pellet-plasma interactions, 
2:50452 (ORNL/TM-5776) 
TOKAMAK TYPE REACTORS/COMPARATIVE 
EVALUATIONS 
Major features of D-T Tokamak fusion reactor systems. Interim 
report, 2:50419 (EPRI-472-1) 
TOKAMAK TYPE REACTORS/DIVERTORS 
Comparison of single and double null poloidal field divertor 
configurations, 2:50478 (PPPL-1263 
Effect of etic ggg on divertor scrape-off width, 
2:50479 (PPPL-1 
TOKAMAK 1 TYPE REACTORS/IMPURITIES 
Heavy-impurity recycling at a limiter and power-loss limitation to 
a limiter in tokamak, 2:50435 (PPPL-1243) 
— TYPE REACTORS/KINK INSTABILITY 
etohydrodynamic stability of a sharp boundary toroidal 
oo 2:50385 
MAK TYPE REACTORS/MAGNET COILS 
timization of T. F. coil radius for tokamak reactors, 2:50442 
(COO-2218-74) 
TOKAMAK TYPE REACTORS/ 
MAGNETOHYDRODYNAMICS 
MHD aspects in the development of tokamak-based 
thermonuclear reactors, 2:50349 
TOKAMAK TYPE REACTORS/NEUTRAL BEAM SOURCES 
Accelerator technology in tokamaks, 2:50450 (CONF- 7703 13-44) 
Fast atom beam injection system for the demonstration tokamak 
fusion reactor, 2:50454 (UCRL-Trans-11234) 
TOKAMAK TYPE REACTORS/PHYSICAL RADIATION 


Monte Carlo analysis of the effects of a blanket-shield ena 
on the performance of a tokamak fusion reactor, 2:50434 
(ORNL/TM-S5874) 

Monte Carlo analysis of the effects of penetrations on the 
Foon of a tokamak fusion reactor, 2:50433 (CONF- 
TOKAMAK TYPE REACTORS/PLASMA 
MACROINSTABILITIES 
Internal disruptions in tokamaks, 2: wats SORNL/ TM. -5840) 
Resistive instabilities in tokamaks, 2:50. 
TOKAMAK TYPE REACTORS’ PLASMA WAVES 
Effect of density fluctuations of lower hybrid resonance cone 
propagation, 2:50393 (PPPL-1314) 


- on the 





TOKAMAK TYPE REACTORS/RADIATION HEATING 


TOKAMAK TYPE REACTORS/RADIATION HEATING 
—_- Carlo analysis of the effects of a blanket-shield a 
on the performance of a tokamak fusion reactor, 2:50434 
(ORNL/TM-5874) 
Monte Carlo analysis of the effects of penetrations on the 
formance of a tokamak fusion reactor, 2:50433 (CONF- 
1-7) 
TOKAMAK TYPE REACTORS/SHIELDING 
Important aspects of radiation shielding for fusion reactor 
tokamaks, 2:50470 (ANL/FPP/TM-81) 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
Major features of D-T Tokamak fusion reactor systems. Interim 
report, 2:50419 (EPRI-472-1) 
TOKAMAK TYPE REACTORS/TRAPPED-PARTICLE 
INSTABILITY 
Improved estimate of trapped ion mode energy loss from tokamak 
reactors, 2:50373 (ORNL/TM-5860) 
TOKYO FAST SOURCE REACTOR 
See YAYOI REACTOR 
TOKYO-3 REACTOR 
See FUKUSHIMA-3 REACTOR 
TOLUENE/CHEMICAL REACTION YIELD 
Some kinetic studies of the benzene-hydrogen and benzene- 
methane systems in the temperature range 600° to 800°C, 
2:49288 (BNL-50613) 
TOLUENE/THERMODYNAMIC PROPERTIES 
Experimental investigation of molecular thermal properties of 
some solutions of hydrocarbons in normal alcohols, 2:47478 
TOMATOES/AQUACULTURE 
—— production of fish and plants in recirculating water, 
TOMOGRAPHY 
—— tomography and radionuclide studies in the diagnosis 
intracranial disease (*°/super m/ woh 2:49957 
TOMOGRAPHY IMAGE PROCESSIN' 
Reconstruction of objects from their eta The influence of 
measurement errors on the reconstruction, 2:49689 
X-ray reconstruction by finite field transforms, 2:49688 
TONSILS 
See LYMPHATIC SYSTEM 
TOPOGRAPHY/COMPUTER GRAPHICS 
Computer code for the three-dimensional of —_ 
surfaces: applications to ecolo t.. 49750 VIBP-77/ ma) 
rues 
ec gy Program progress ~ i or April 1977, 2:47142 
(ORNL/TM-5932) 
TOPPING CYCLES/RESEARCH PROGRAMS 
igh-temperature power conversion systems (Activities at ORNL 


‘or 9 months ending Sept. 30, 1976), 2:49062 (ORNL-5250) 
DEVICES/PLASMA 


Resistive instabilities in tokamaks, 2:50376 
TOROIDAL THETA PINCH DEVICES 
See also REFERENCE THETA PINCH REACTOR 
TOROIDAL THETA a DEVICES/ENERGY STORAGE 
Capacitive, inertial energy storage and high power 


coum s(LA- UR-77-1181) 
AL ENERGY SYSTEMS 


a also MIUS 
TOTAL anne ne Sve 
Total —a 
TOTAL ENER OY SYSTEMS/SITE SELECTION 
Methodology for site selection of a solar total energy _- scale 
See S te 3 IaS Seceeaes end 200 to S08 W electrical), 
7981 (SAND-77-0248) 
TOTAL = pee gh CELL ARRAYS 
Residen lication of photovoltaic ystems, 2:47955 
TOTAL GY SYSTEMS/SOLAR ENERGY 
Economic study of solar total energy, 2:47982 
— for site selection of a solar total a he scale 
it (1 to 3 MW thermal and 200 to 500 electrical), 
2: 7981 el ee 


Solar Total Ape 1S Test Facility 7908 Gal Semiannual 
e September 1976, HY 479: (SAND 76-0602) 


"eee ows evaluation of a two-phase turbine for low quality 
steam-water mixtures, 2:48208 (UCRL-52281) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
Use of calculated d displaced shapes to define - reflected tight 
se to ight 
from a focused collector, 2:47973 - 
TO FOCUS COLLECTORS/PERFORMANCE 
Use of calculated displaced shapes to define the reflected light 
from a focused collector, 2:47973 
TO FOCUS COLLECTORS/TEST FACILITIES 
Georgia Tech 400-kWth solar thermal test facility, 2:47974 
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TOWER FOCUS POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Assessment of the socio-economic and environmental aspects of 
the central receiver power plants, 2:47972 
TOWER FOCUS POWER PLANTS/HELIOSTATS 
Solar energy sun tracker (Patent; for tower focus power plant), 
2:47975 
TOWER FOCUS POWER PLANTS/PILOT PLANTS 
Central Receiver Solar Thermal Power System, Phase 1. CDRL 
Item 10. Third quarterly technical progress > ee 1 April 1976- 
30 June 1976 (10 MW), 2:47971 (SAN-1108-7: 
TOWER FOCUS POWER PLANTS/SOCIO-ECOt INOMIC 
FACTORS 
Assessment of the socio-economic and environmental aspects of 
the central receiver power plants, 2:47972 
TOWN GAS/PRODUCTION 
Deve! ts in hydrocarbon cracking, 2:47152 
TOXIC MATERIALS 
See also TOXINS 
TOXIC MATERIALS/DATA COMPILATION 
Environmental technology applications: fact file on toxic 
contaminants in industrial waste process streams, 2:50081 
(UCID-17464) 
TOXINS/BIOLOGICAL EFFECTS 
Potential role of mycotoxins and of trace elements in prophylaxis 
of leukemia, 2:50085 
TRACER TECHNIQUES 
High intensity source of polarized x-rays for fluorescent excitation 
analysis (FEA), 2:49248 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSDUCERS/PERFORMANCE 
Experiments with two types of electromagnetic ultrasonic 
transducers, 2:49387 
TRANSDUCERS/PERFORMANCE TESTING 
LMFBR transducer performance in SLSF tests P1 and P2, 
2:48685 (CONF-770507-2) 
TRANSDUCERS/RECOVERY 
Development of gage canister recovery technique. Final report, 
2:49696 (AD-A-038057) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER FUNCTIONS/SINGULARITY 
Derivation of simple poles in a transfer function from real 
frequency information. Part 3. Object classification and 
identification, 2:50298 (UCRL-52211) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFERASES/METABOLISM 
Glutamine synthetase and glutamyltransferase in developing chick 
and rat tissues, 2:49938 
Ranking if on robable 
ing of types of power system encies in most p' 
order of occurrence, 2:48318 EParet srr sh) 
TRANSFORMERS/OILS 
si eal oil supply and demand, 1975-1985, 2:47476 (EPRI- 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSISTOR OSCILLATORS/PHYSICAL RADIATION 


9619 
RS 
See also FIELD EFFECT TRANSISTORS 
> 4 TRANSISTORS 


(OS TRANSISTORS 
TRANSISTORS/BALAKDOWN 
Electro-thermal model of second breakdown, 2:49390 
TRANSISTORS/PHYSICAL RADIATION EFFECTS 


EFFECTS 
Evaluation of aftereffects in IMPATT oscillators with transient 
radiation, 2:4 


Fast burst reactor neutron damage in silicon transistors, 2:49641 
Oa ee eae Seetes aaaS eae changes ennaetes Cy tenkeing 


radiation, 2:49654 
TRANSISTORS/RADIATION HARDENING 
a of total-dose hard, type-108 op amps, 
So Faas — pel weiner ~ sender prondy Ss 
with so! transition-metal complexes 
— —— 
TRANSITION ELEMENTS/SOIL CHEMISTRY 
Adsorption of alkaline earth, transition, and heavy metal cations 
by h oxide gels of iron and aluminum, 2:49756 
re TION ne Se aay er aes 
umerical modeling dynamic stability 
Poiseuille flow, 2:49383 (UCRL-52289) aad 
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TRANSITION FLOW/STABILITY 
Numerical modeling of the fluid dynamic stability of Hagen- 
Poiseuille flow, 2:49383 (UCRL-52289) 
TRANSLATORS/MANUALS 
SLAG: an assembler for the STAR-100 computer, 2:50522 
CID-30157) 
SPORT 
(Limited to the movement of goods and persons.) 
TRANSPORT/COST 


Possible developments in transportation, 2:49095 
TRANSPORT/D. ION MAKING 
Perception and values in travel demand. Transportation research 
record rt, 2:49093 (PB-261042) 
ba ect /INFORMATION SYSTEMS 
TUS tac) Environment Data Bank index, 2:50547 (SAND- 
TRANSPORTABLE REACTORS 
( le 9 of oe being moved when not critical and possibly partly 
ismantiled. 
TRANSPORTABLE REACTORS/DESIGN 
Conceptual design are 3000-kWe subsea nuclear power 
lant, 2:48532 (AI-ERDA-13194) 
ISPORTATION SECTOR/ENERGY CONSERVATION 
es approach to public transportation, 2:48909 (CONF- 


California energy conservation plan in response to the Federal 
ee Policy and Conservation Act of 1975, 2:48918 
wr — Annual report, fiscal year 1976, 2:49064 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
Possible developments in transportation, 2:49095 
TRANSPORTATION SECTO: GY DEMAND 
—— a oe to forecast future world oil demand from 
may yA) er sectors for various scenarios, 2:47490 (RL- 


TOT s role in the energy problem, 2:49094 (UCRL- 


TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/AIR POLLUTION 
Econometric model of intraurban location of emitters and 
tors of industrial air pollution, 2:49844 (ANL-77-XX-70) 
TRANSPORTATION SY MS/AVAILABILITY 
Problems of the carless. Final report (Analysis of 400 respondents 
in Buffalo, NY survey), 2:48870 (DOT-TST-76-101) 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Project Independence Evaluation System (PIES) documentation. 
265822) II. PIES econometric demand model, 2:48933 (PB- 
TRANSPORTATION SYSTEMS/GOVERNMENT POLICIES 
Politics of urban transportation innovation, 2:49096 
TRANSPORTATION SYSTEMS/PLANNING 
ar approach to public transportation, 2:48909 (CONF- 


TRANSPORTATION SYSTEMS/REVIEWS 


Possible developments in transportation, 2:49095 


See also PLUTONIUM 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
TRANSPORT 


~—s soils for transuranic nuclides: a review, 2:49783 (LA- 
1254) 
TRAPPED ELECTRONS/ELDOR 
Mechanism of spin diffusion in electron ~ resonance spectra of 
trapped electrons in aqueous glasses. Electron-Electron double 
resonance studies, 2:49312 
bag es tigre INSTABILITY 
Instability of s with trapped particles, 2:50388 
TRAPPED-P. TICLE INSTABILITY/DISPERSION 
RELATIONS 
—— of a high frequency pump on trapped particle modes, 
TRAPPED-PARTICLE INSTABILITY/KINETIC EQUATIONS 
Improved estimate of t: meeped len mod a energy loss from tokamak 
reactors, 2:50373 (ORN 
TRAPPED-PARTICLE INSTABILITY /STABILIZATION 
a stabilization of dissipative trapped ion instability, 
Ri Sr eo ~¥ a mo September 1976, 
eactor dev it program progress report, September b 
2:48707 (ANL-RDP-53) 


Reactor development program progress report, October 1976, 
2:48708 (ANL-RDP-54) 


Reactor Sy ee rogram progress report, November 1976, 
2:48709 (AN ee 


deve Jy progress report, January 1977, 
2:48710 (ANL-RDP-S 

Reactor deve! t pro; 

2:48711 (A ps8 


progress report, February 1977, 


TUMOR CELLS/CELL PROLIFERATION 


Reactor development program progress report, March 1977, 
2:48712 (ANL-RDP-59) 
TRI-GAS PROCESS/FEASIBILITY STUDIES 
Gas generator research and devel it: TRI-GAS process. 
Quarterly report for the period -December 1976. BCR 
report L-798, 2:47125 (FE-1527.28) 
TRI-GAS PROCESS/PR DEVELOPMENT UNITS 
Gas generator research and develo; it: TRI-GAS process. 
Quarterly report for the period ebor Desenber't 1976. BCR 
rt L-798, 2:47125 527-25) 
TRIGLYCERIDES/DEPOSITION 
L-ascorbic acid, L-ascorbate 2-sulfate, and atherogenesis 
(Rabbits), 2:49977 
TRIMETHYLXA 


1,3,7- 
See CAFFEINE 
TRITIUM/BREEDING 
“a tritium bred in a critical fission reactor, 2:50453 (PPPL- 
1 


TRITIUM/COST 
a 2) tritium bred in a critical fission reactor, 2:50453 (PPPL- 
1344 
TRITIUM/ENVIRONMENTAL TRANSPORT 
a od ite sampling system (Nevada Test Site), 2:49740 (EMSL- 


TRITIUM/ MATERIALS HANDLING 
a system for studies of tritium-containing materials, 
TRITIUM/PERSONNEL DOSIMETRY 
oe code for calculating nnel doses due to tritium 
ures, 2:50018 (UCRLSEI38(Rev. 1)) 
TRITI /RADIATION MONITORIN 
Animal Investigation Program 1973 il rt: Nevada Test 
Site and vicinity (Radioactivity in tissues of wild animals and 
cattle), 2:49789 (EMSL-LV-0539-3) 
TRITIUM/SAMPLING 
Method for determining the tritium activity in the exhaust gases 
from nuclear owe Stations, 2:48680 
ITIUM/TISSUE DISTRIBUTION 
Animal pope ren 1 program 1974 annual report: Nevada Test 
Site and vicinity (7*7Cs, ®°Sr, and tritium content of tissue 
samples), 15730 (EMSL-LV-0539-10) 
TRITI SES 
Analysis of the M113 Jeep reer pe radioactively 
illuminated — :47831 47831 (AD-A-034152) 
TRITON REACTIO C SCATTERING 
= “pr etter optical-model parameters, 1954- 
1 
Elastic scattering of polarized tritons by *Be and 'C: analyzing 
powers and differential cross sections (15 and 17 MeV, graphs, 
tables), 2:50237 (LA-6791-MS) 
TROJAN REACTOR/REACTOR INSTRUMENTATION 
Portland General Electric Company report on the operating and 
startup experience with control and instrumentation and 
electrical systems at the Trojan Nuclear Plant, 2:48429 
TROJAN REACTOR/REA‘ R START-UP 
Portland General Electric Company report on the operating and 
startup experience with control and instrumentation and 
electrical systems at the Trojan Nuclear Plant, 2:48429 
TROUT/ONTOGENESIS 
Effect of arsenic on embrional development of rainbow trout 
(Salmo gairdneri, Rich.), 2:50062 
OUT/TEMPERATURE 


Effects of constant temperatures and diel temperature fluctuations 
= specific growth and mortality rates and yield of juvenile 
w trout, Salmo gairdneri, 2:50040 
osypen pia uptake by rainbow trout blood, Salmo gairdneri, 2:50033 
OXINE 


Effects of diet, ambient temperature, and holding conditions on 
a thyroxine levels in rainbow trout (Salmo gairderi), 


TRUCKS/FUEL CONSUMPTION 
Trucking activity and fuel consumption: 1973, 1980, 1985, and 
1990, 2:48999 (PB-263035) 
TRUCKS/FUEL ECONOMY 
Truck fleet experience with fuel economy improvement measures, 
2:48998 (PB-263022) 


TUMOR CELLS/BIOLOGICAL ype ee EFFECTS 
Combined effects of emp and radiation in cultured 
mammalian cells, 2:49993 oo 
TUMOR CELLS/CELL KILLIN 
Combined effects of h mes and radiation in cultured 
mammalian cells, 2:49993 (CONF-770637-1) 
TUMOR CELLS/CELL PROLIFERATION 
Inhibitory activity in human marrow plasma directed against 
mouse marrow cell proliferation: reduced i in subjects with 
decreased granulopoiesis, 2:49916 





TUMOR CELLS/CYTOLOGY 


TUMOR CELLS/CYTOLOGY 
Automated cancer-cell sorting and analysis. Progress i 
October 1, 1976-March 31, 1977, 2:49902 (LA-6806-PR) 
LLS/MITOSIS 


pecies in human lymphocytes stimulated by 
and in leukemic cells oH 14C, **P tracer techniques), 


ORS 
See NEOPLASMS 
TUNGSTEN/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
GSTEN ALLOYS 


See also HASTELLOY C 
HASTELLOY X 
HAYNES ALLOYS 
STELLITE 
TUNGSTEN ALLOYS/CORROSION RESISTANCE 
Investigation of deposition and wear problems with hardfaced 
coatings for high-temperature liquid metal service, 2:49198 
(ORNL/TM-5740 
TUNGSTEN ALLOYS/WEAR RESISTANCE 
Investigation of deposition and wear problems with hardfaced 
CORN for high-temperature liquid metal service, 2:49198 
TUNGSTEN CARBIDES/CATALYTIC EFFECTS 
Adsorption and electro-oxidation of some compounds on tungsten 
carbide: their effect on hydrogen electro-oxidation, :49060 
Relation of surface structure to the electrocatalytic activity of 
: tungsten carbide, 2:49301 
TUNGSTEN CARBIDES/MATERIALS TESTING 
Problems of dissolution of cast tungsten carbides when reinforcing 
roller bit teeth, 2:47436 
TUNGSTEN CARBIDES/MICROSTRUCTURE 
Problems of dissolution of cast tungsten carbides when reinforcing 
roller bit teeth, 2:47436 
TUNGSTEN CARBIDES/X-RAY SPECTROSCOPY 
Problems of dissolution of cast tungsten carbides when reinforcing 
roller bit teeth, 2:47436 


See also WIND TUNNELS 
TUNNELS/CONSTRUCTION 
Application of geophysical techniques to the location of weak 
tunnelling ground, with an example from the Foyers 
hydroelectric scheme, Loch Ness, 2:49343 
TUNNELS/GEOPHYSICAL SURVEYS 
Summary of the — and = ew rties of the climax 
stock, Nevada Test Site, 2:50110 (U: FR-77-356) 
TUNNELS/LINERS 
S ~ sf linings of mining excavations, 2:49406 (BNWL-tr-246) 
TURB as Jeo pe cr ang 
eroelastic ysis of the troposkien-type wind turbine, 2:48280 
(SAND-77-0026) 
TURBINE BLADES/DESIGN 
ey and self-adjusting wind turbine rotors. Final report, 
48277 (COO/2613-2) 
TURBINE BLADES/EROSION 
Erosion study in turbomachinery affected by coal and ash 
particles: Phase 1. Interim report, August-December 1976 (111 
references), 2:48320 (FE-2465-2) 
Status of titanium blading for low-pressure steam turbines. Final 
rt, 2:48317 (EPRI-AF-445) 
TURBINE BLADES/MATERIALS 
Status of titanium blading for low-pressure steam turbines. Final 
rt, 2:48317 (EPRI-AF-445) 
" Aamostaste anhpis of es toapedhion tyre iad 
eroelastic ysis of the t ien-type wind turbine, 2:48280 
(SAND-77-0026) tl 
Status of titanium blading for low-pressure steam turbines. Final 
rt, 2:48317 (EPRI-AF-445) 
TURBINE BLADES/REVIEWS 
Erosion study in turbomachinery affected by coal and ash 
particles: Phase 1. Interim a , August-December 1976 (111 
references), 2:48320 a -2) 
TURBINE BLADES, IG 
Inhibiting deposition of siliceous scale, 2:48236 (COO-2607-4) 
TURBINE BLADES/SPEED REGULATORS 
peat and self-adjusting wind turbine rotors. Final report, 
48277 (COO/2613-2) 
TURBINES 
See also GAS TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Design and evaluation of a two-phase turbine for low quality 
steam-water mixtures, 2:48208 (UCRL-52281) 
TURBINES, IRMANCE 


Coal eng | Program progress report for April 1977, 2:47142 
(ORNL/TM-5932) 
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TURBINES/PERFORMANCE TESTING ; 
Design and evaluation of a two-phase turbine for low quality 
steam-water mixtures, 2:48208 (UCRL-52281) 
TURBINES/TWO-PHASE FLOW ; 
Some aspects of ne two-phase flow measurements in 
instrumented piping spool pieces, 2:49381 (NUREG-0280) 
TURBOGENERA 


Large 1200 MW four-pole generators for nuclear power stations in 
the U.S.A., 2:48392 ‘ 
Protection device for use in stopping a turbine generator in 


nuclear power plant (Patent), 2:48594 
TURBULENT FLOW/CHEMICAL REACTIONS 
Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, September-December 1976, 2:49322 
(FE-2446-1) 
TURBULENT HEATING 
Heating of a Tokamak by current-driven turbulence, 2:50314 
Turbulent heating of a large toroidal plasma, 2:50312 
Turbulent heating experiments in a plasma betatron, 2:50318 
TURBULENT TING/ION ACOUSTIC WAVES 
Ion ea ion acoustic turbulence, 2:50308 
TURBULENT HEATING/PLASMA MACROINSTABILITIES 
Clean turbulent heating. Final report, 2:50302 (UCRL-13723) 
TURBULENT HEATING/RES ‘CH PROGRAMS 
Clean turbulent heating. Final report, 2:50302 (UCRL-13723) 
TURKEY, CLEAR POWER 


Turkey invites tenders for first 600 MWe unit, 2:48557 
TWO-PHASE FLOW 
Investigation of the behavior of thin liquid film with co-current 
steam flow. Technical report, 2:49382 (PB-263083) 
TWO-PHASE FLOW/MEASURING METHODS 
Some aspects of interpreting two-phase flow measurements in 
instrumented piping s ieces, 2:49381 (NUREG-0280) 
TWO-PHASE FLO NUMERICAL SOLUTION 
Numerical technique for low-speed homogeneous two-phase flow 
with sharp interfaces, 2:49385 


U 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 


See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS 
Manufacture of hydrogen from coal, 2:47854 

UHF RADIATION (01-100 GHZ) 

See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 

See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 

See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 

See RADIOWAVE RADIATION 
ULTRACENTRIFUGE ENRICHMENT PLANTS 

See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC WAVES/BIOLOGICAL EFFECTS 
Ultrasonic heating of Vicia faba roots, 2:49937 

TRASONICS 


UL 
See ULTRASONIC WAVES 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
SEISMIC S WAVES 
UNDERGROUND EXPLOSIONS/DATA ACQUISITION 
SYSTEMS 


Mobile automated high-speed transient data recording and 
transmission system, 2:49678 
UNDERGRO EXPLOSIONS/EFFICIENCY 
Relationship of rock properties to explosive 7 coupling 
(Testing at Nevada Test Site), 2:50108 (UCRL-52204) 
UNDERGROUND MINING 
See also LONGWALL MINING 
Development — processing ~ for ultrasonic 
10) of seam interfaces. Final report, 2:47291 (N-77- 


Results of research to develop guidelines for mining near surface 
and under; bodies of water, 2:47283 (BM-RI-8741) 
UNDERGRO MINING/ACID MINE DRAINAGE 
Coal and the environment abstract series. Mine drainage 
Lae Bae 2:47255 (PB-265041) 
UNDERGR ne rag oh pe 
Coal mining cost models. Fi rt. Volume I. Underground 
mines, 2:47287 (EPRI-EA-437(Vol.1)) 
UNDERGROUND MINING/MINING EQUIPMENT 
Refined design of protective canopies for shuttle cars, loaders, and 
cutters. Open file report, 2:47293 (PB-261281) 
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UNDERGROUND MINING/SIMULATION 
Coal mining cost models. Final report. Volume I. Underground 
mines, 2:47287 (EPRI- EAA31(Vol LD. 
UNDERGROUND NUCLEAR ST 
Alternatives to underground ere comer plant siting, 2:48713 
oe ee 
a Y of underground nuclear comes plant, 2:48788 
GAUGE MODELS/RE 
Development of unified gauge theories: retrospect (Personal 
recollections), 2:50218 RMILAB-Conf-77/17-THY) 
LAR TRANSIST 


See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM/AGRICULTURE 
Energy use in agriculture, ees 
UNITE KINGDOM/BUILDIN 
Domestic energy use and energy . in buildings, 


2:49001 
UNITED KINGDOM/COAL INDUSTRY 
British research in longwall mining, 2:47307 
UNITED KINGDOM/ECONO MICS. 
Economics of alternative energy sources (Effect of incorporating 
short-term storage as low-grade heat), 2:49008 
UNITED KINGDOM/ECONOMY 
Economics of North Sea oil su nies, 2:47489 
UNITED KINGDOM/ENERG GYD DEMAND 
Energy demand and supply in the United Kingdom, 2:48939 
Energy problem and the Earth's fuel situation, 2:48938 
UNI D INGDOM/ENERGY SOURCE DEVELOPMENT 
Role of gas in Britain's ener, a von 47549 
UNITED KINGDOM cys 
Economics of alternative energy ae s Chiffect of incorporating 
short-term storage as low-grade heat), 2:49008 
Energy ——- and the Earth’s fuel situation, 2:48938 
UNITED KINGDOM/ENERGY STORAGE 
Large-scale electrical power generation and storage, 2:48986 
UNITED KINGDOM. é PPLIES 
Economics of North Sea oil supplies, 2:47489 
Economics of alternative energy sources (Effect of incorporating 
short-term storage as low-grade heat), 2:49008 
Energy and the coal industry, 2:47062 
Energy demand and supply in the United Kingdom, 2:48939 
Role of gas in Britain's energy market, 2:4754 
UNITED KINGDOM/FOSSIL FUELS 
Energy and the coal industry, 2:47062 
UNITED KINGDOM/GEOLOGIC STRUCTURES 
Geological structure in the Minches, the Sea of the Hebrides and 
in the adjacent northwest British continental shelf, 2:50113 
Geology of the Irish continental margin and some comparisons 
wth offshore eastern Canada, 2:50115 
——- of the Celtic Sea and Southwestern Approaches, 2:50116 
UNITED KINGDOM/GEOLOGY 
Sone of the Irish Sea, 2:50114 
UNITED KINGDOM/GEOTHERMAL ENERGY 
Geothermal energy, 2:49020 
bg AS KINGDOM/NATURAL GAS DISTRIBUTION 


ty fl of Frigg onshore, 2:47615 
UNI ED KINGDO ATURAL GAS INDUSTRY 
Energy and the gas industry, 2:47519 
Role of gas in Britain’s energy market, 2:47549 
Salt cavities for the storage of natural gas at Hornsea in Great 
Britian, 2:47624 
UNITED KINGDOM/NUCLEAR INDUSTRY 
Nuclear Energy in the UK - organisation, 2:48545 
UNITED KINGDOM/PETROLEUM INDUSTRY 
Energy and the oil industry, 2:47371 
UNITED KINGDOM/POWER GENERATION 
Electric rate question: Europe revisited. A et on pricing 
theories, electric rate making practices, and utility operation in 
France, England, and West Germany (Economics of European 
electric industry disproved), 2:48989 
Large-scale electrical ue qouemiaen cad 5 and a 2:48986 
UNITED KINGDO 
Electric power transmission, 2:48354 
UNITED KINGDOM/PUBLIC UTILITIES 
Utility distribution systems in Sweden, Finland, Norway and 


report, 2: _ 18 (AD-A-035088) 
UNITED KIN DOM/REACTO SITES 


Quantitative comparison of So aideer power plant sites in the 
Se 2:48678 
DOM/TIDAL POWER 
aa 2:48268 
KINGDOM/WATER POLLUTION 
Mercury in —— that drain into the Wash, in eastern 
UNITED KINGDOM/WAVE POWER 
Wave power, 2:48270 
UNITED NATIONS/RESEARCH PROGRAMS 
Solar energy programmes of the United Nations System, 2:47900 


URANIUM 235/ISOTOPE SEPARATION 


— — OF AMERICA 
e 
UNSTEADY FLOW/MATHEMATICAL MODELS 
a fluid filtration in a piecewise-homogeneous stratum, 
UNTERWESER REACTOR/REACTOR COMMISSIONING 
Recommendation on the nuclear start-up and the operation of the 
Kernkraftwerk Unterweser, 2:48426 
UNTERWESER REACTOR/REACTOR COOLING SYSTEMS 
Buildings in the field of cooling-water eo constructed by 
the nuclear power station Unterweser, 2: 
URANATES/FORMATION HEAT 
Chemical Engineering Division thermochemical studies sannel 
report, July 1975-June 1976 (MgUO,; CaUQ,; BaUO,; beta 
LiAl), 2:49268 (ANL-76-102) 


See also DEPLETED URANIUM 
URANIUM/ACTIVATION ANALYSIS 
Neutron activation analysis for uranium and associated elements, 
2:47669 (DP-MS-77-13 
URANIUM/BIBLIOG 
wr catalytic uses of thorium and uranium, 2:49315 
(UCI 499 


URANIUM/CATALYTIC EFFECTS 
Bibliography: catalytic uses of thorium and uranium, 2:49315 
ena ID-17499) 
NIUM/CHEMICAL ANALYSIS 
waa ical chemistry methods for mixed oxide fuel, 2:47738 
T-F-11-1T(5-77)) 
ndeaeaiiign between uranium and trace metal concentration in 
volcanic rocks from Nevada, 2:47719 
URANIUM/CHEMICAL REACTIONS 
Synthesis of UN coatings on uranium (MgsN2 + 2U yields 2UN 
+ 3Mg), 2:49201 (SAND-75-8008) 
URANIUM/CLADDING 
Cold welding of aluminum for encapsulation of nuclear fuel, 
:49146 


URANIUM/DEMAND FACTORS 
Uranium demand: an = eae challenge, 2:47661 
URANIUM/DIFFUSIO) 
Direct observations of atomic diffusion by scanning transmission 
electron microscopy, 2:49183 
URANIUM/ECONOMIC ELASTICITY 
Fuel and energy price forecasts. Final report. Volume I. Report, 
2:48871 (EPRI- sp ah _ 
Fuel and — may forecas' reek pod Volume II. 
Schedules, 2:48872 CIRIEA I og 2)) 
URANIUM/GAMMaA SPECTROSCO) 
Statistical interpretation of airborne -. ae spectrometric data 
using factor analysis, 2:47689 
Se by airborne gamma-ray spectrometry, 
4931 
URANIUM/MARKET 
Uranium: rising prices continue to spur development activity 
(Uranium industry activity), 2:47754 
URANIUM/NITRIDATION 
— of UN coatings on uranium (MgsN2 + 2U yields 2UN 
3Mg), 2: — SAND-75-8008) 
URANIU UM/NO UCTIVE ANALYSIS 
Verification wa rior measurements by nondestructive assay, 
2:47811 EG-0230) 
URANIUM/PHASE STUDIES 
Thermodynamic study of the U-O-C system by measurement of 
the a monoxide pressures at oqaltiecinm, 2:49153 (ORNL- 
tr-4326) 
URANIUM/PROSPECTING 
Method and apparatus for uranium exploration employi 
radioactive reconnaissance and assay lo, (Patent), 2:47718 
Oak Ridge Geochemical Reconnaissance Program (For National 
Uranium Resource Evaluation Program), 247665 (CONF- 
7703 14-10) 
Uranium nny | with ?**Rn in frozen terrain, 2:47716 
URANIUM/SA wie sh re . (For half 
Quantitative sample preparation of some heavy elements (For - 
life Spe & 2:49314 (CONF-770321-9) 
URANIUM/TOXI 
Toxicity of 35 trace ~~ in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
URANIUM/X-RAY SPECTROSCOPY 
Parts-per-million determinations of uranium and thorium in 


eologic samples by x-ray spectrometry, 2:47721 
URANTUM 234/ RADIATION MONITORING 
Animal Investigation Program 1973 annual rt: Nevada Test 
Site and vicinity ioactivity in tissues of wild animals and 
cattle), 2:49789 (EMSL-LV-0539-3 
URANIUM 235/ISOTOPE SEPARATION 
Seven schemes for aerodynamic separation of isotopes, 2:47727 
(SAND-77-0021) 





URANIUM 235/RADIATION MONITORING 


pene of eA 
247726 — 
URANIUM 235 IAT 
Animal Investigation aes Mo73 ane = + rt: Nevada Test 
Site and vicinity (Radioactivity in tissues of wild and 
cattle), 2:49789 (EMSL-LV-0539-3) 
235 TARGET/NEUTRON REACTIONS 
Assessment of the "thermal normalization technique” for 
measurement of neutron cross sections vs energy (Above 20 
keV, resonance, fission integrals, error minimization), 2:50262 
(CONF-770321-6) 
U-235 neutron fission cross section from 0.1 to 20.0 MeV, 2:50288 


a -8) 
238/ENVIRO pep ag pcb beac aol 


Environmental monitori 
Laboratory 1976 ann or 2: prory (UCRI. 3027-76) 
URANIUM 238/ISOTOPE TION 
Seven schemes for ekamitae separation of isotopes, 2:47727 
Valocity alip and taaalational nonequilibr {ternary 
elocity sli tio —y rium oO 
mixtures 4 free jet ex 2:47726 — at 
URANIUM 238/RADIA 
Animal Investigation ieaieas 1973 sees rt: Nevada Test 
Site and vicinity (Radioactivity in tissues of wild animals and 
cattle), 2:49789 (EMSL-LV-0539-3) 
BASE ALLOYS/DEFORMATION 
er induced shape instability in an elastically bent uranium + 
t niobium + 2.5 wt pct zirconium alloy, 2:49159 
CARBIDES/ CAL REACTION YIELD 
Kinetic study of the carboreduction of uranium dioxide, 2:47741 
(ORNL-tr_4359) 
COMPOUNDS/CHEMICAL PREPARATION 
Syntheses and crystal structures of 
tetrakis(diphenylamido)uranium(IV) and bis(j-oxo- 
— uranium(IV)lithium diethyl etherate), 
URANIUM COMPOUNDS/CRYSTAL STRUCTURE 
Syntheses and crystal structures of 
tetrakis(diphenylamido)uranium(IV) and bis(u-oxo- 
ee uranium(IV)lithium diethyl etherate), 
URANIUM COMPOUNDS/ELECTRONIC STRUCTURE 
ane root of (Et.N)2,Ule and (EtsN)2UFe, 2:49317 
ANIUM CO UNDS/ULTRAVIOLET SPECTRA 
ral properties ao (Et.N)2Ule and (Et.N)2UFe, 2:49317 
URANIU COMPOUNDS/VIBRATIONAL STATES 
Spectral — of (EtsN)2 UIs and (EtsN)2 UF s, 2:49317 
URANIUM D ITS 


Acidic volcanic rock and its potential as an objective for uranium 
prospecting, 2:47698 
URANIUM DEPOSITS/AERIAL PROSPECTING 
Airborne gamma-ray spectrometry, 1976. Report of working 
group 2, 2:47679 
Geochemical reconnaissance for uranium in Canada: notes on 
methodology and interpretation of data, 2:47674 
Significance of radioelement concentration measurements made by 
ny gamma-ray spectrometry over the Canadian Shield, 
Statistical interpretation of airborne gamma-ray spectrometric data 
using factor analysis, 2:47689 
i ents by airborne gamma-ray spectrometry, 
Usefulness of water samples in reconnaissance surveys for uranium 
in the Yukon Territory, 2:47675 
URANIUM DEPOSITS/CHEMICAL ANALYSIS 
a uranium reconnaissance, southwestern Saskatchewan, 
URANIUM DEPOSITS/DISTRIBUTION 
Some regular features of distribution of stratiform and 
role pees uranium its, 2:47659 
URANI DEPOSITS/EXPLORATION 
Case for “other’ Oe methods in exploration for uranium 
deposits, 2:4 
os and Anstruther townships, Peterborough County, 
enn geochemical investigations for uranium and base metal 
: er in the Nonacho Lake area, District of Mackenzie, 
and new techniques in uranium exploration, 2:47684 
Exploration for uranium in phosphorites. A new study on uranium 
in Israel phosphorites, 2:47692 
a and development. Report of working group 5, 
Geochemical reconnaissance for uranium in Canada: notes on 
and interpretation of data, 2:47674 
Geology, 2:4 


ee pte mace r uranium-bearing zones in India 
and exploration, 7 


Velocity slip and tapers 
mixtures in free j 
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Janes and Mcnish townships, district of Sudbury, 2:47672 
— of present methods and exploration costs. Report of 
group 1, 2:47678 
pages Oats Cent ag Resource 
(CONF-7 


Status of 
Evaluation), 2:47 

Uranium and Hy exploration by aot, lake sediment 
geochemistry, Kaipokok region of Labrador, 2:47717 

Uranium demand: an exploration challenge, 2:47661 

Uranium exploration activities in the United States. Final report, 
2:47670 (EPRI-EA-401) 

Uranium prospecting with **Rn in frozen terrain, 2:47716 

bee uranium reconnaissance, southwestern Saskatc’ 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

— geochemical investigations for uranium and base metal 
- — in the Nonacho Lake area, District of Mackenzie, 

Geochemical reconnaissance for uranium in Canada: notes on 
methodology and pee pee ee of data, 2:47674 

Recent developments and evaluation of selected geochemical 
techniques applied to uranium exploration, 2:4 

Usefulness of water samples in reconnaissance surveys for uranium 
in the Yukon Territory, 2:47675 

“aa uranium reconnaissance, southwestern Saskatchewan, 

URANIUM DEPOSITS/GEOLOGY 
Some regular features of regional distribution of stratiform and 
role epigenetic uranium its, 2:47659 
URANIUM DEPOSITS, 
Uranium mining in Australia: dreams--and —_ 2:47722 
URANIUM DEPOSITS/NEUTRON LOGGIN 

Some factors —— accuracy in the direct ES of 

uranium by delayed neutron borehole logging, 2:47710 
URANIUM DEPOSITS/PROSP: ECTING 

Geochemical interpretation of Kings Mountain, North Carolina, 
orientation area, 2:47668 (DP-MS-77-10) 

Groundwater sampling in uranium reconnaissance (For National 
Uranium Resource Evaluation Project), 2:47666 (CONF- 
770314-13) 

Neutron activation analysis for uranium and associated elements, 
2:47669 (DP-MS-77-13) 

Radon survey techniques. Report of weten ge 5. 2:47680 

URANIUM DEPOSITS/SPA DISTRIBUTIO 
Geochemical ae for uranium in Canada: notes on 
methodolo; tion of i 2:47674 
URANIUM D posits TIGRAP’ 
Uranium favorability of late Eocene Rone Pliocene rocks of the 
South Texas Coastal Plain (Maps, no text), 2:47671 (GJBX- 


7(77)a) 
URANIUM DEPOSITS/WELL LOGGING 
Method and apparatus for uranium exploration employing 
radioactive reconnaissance and assay logging (Patent), 2:47718 
URANIUM DIOXIDE/FABRICATION 
Improvements in or relating to ceramic nuclear fuel pellets 
t), 2:47737 
Improvements in or relating to ceramic nuclear fuel pellets 
tt), 2:47742 
Thorium oxide powder properties which are important to ThO2 
and ThO2-UO; fuel pellet fabrication (LWBR development 
Pp 1), 2:47740 (WAPD-TM-1230) 
URAN DIOXIDE/PHYSICAL RADIATION EFFECTS 
Post-irradiation examination results of WSA-1 and WSA-2 fuel 
= (interim discharge) (LMFBR), 2:48501 (WARD-OX-3045- 


DIOXIDE/REDUCTION 
Kinetic study of the carboreduction of uranium dioxide, 2:47741 
(ORNL-tr-4359) 
FLUORIDES 
See also URANIUM HEXAFLUORIDE 
URANIUM FLUORIDES/CORROSIVE 
Compatibility studies of potential molten-salt a reactor 
materials in molten fluoride salts (Inconel 601, Cr and Nb 
modifications of Hastelloy N), 2:49200 (ORNL/TM-5783) 
Seoaatineae tide ‘CHEMICAL ANALYSIS 
(To determine mole fraction of UFe in Ne), 
. 349243. TAU -77-372) 
URANIUM ISOTOPES/CENTRIFUGATION 
— of seeeket ng | eum motors for the drive of gas 
es, 
URANIUM I I PES/GAS CENTRIFUGATION 
Gas ultra nomeang — project. Present status and future 
t, 
Cansatio dovign Sor eastchiag eesaiems reneeth 2 
for uranium it), 2:47728 
ES/LASER ISOTO) 


IPE SEPARATION 
—_ isotope separation, 2:47734 
- bee isotope separator (Patent; especially for uranium), 
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MINERALS 
See also PHOSPHORITES 
URANIUM MINERALS/DIAGENESIS 
Synthesis of the mineralogic and petrogra hic studies of the ore 
minerals from Oklo, their gan € surrounding rocks 
(Ore in the reaction zones diffe: ee ‘normal” Oklo ore), 
2:47657 (ORNL-tr-4337) 
URANIUM MINERALS/MINERALOGY 
Synthesis of the mineralogic and petrographic studies of the ore 
minerals from Oklo, their gang and the surrounding rocks 
(Ore in the reaction zones differs from “normal” Oklo ore), 
2:47657 (ORNL-tr-4337) 
URANIUM MINERALS/PETROLOGY 
Synthesis of the mineralogic and ape hic studies of the ore 
minerals from Oklo, their gang’ d the surrounding rocks 
(Ore in the reaction zones di ~~ “normal” Oklo ore), 
2:47657 (ORNL-tr-4337) 
MINES 


, 2:47723 
S/ENVIRONMENTAL E 


Solution 
URANIUM M 


URANIUM MINES, 
Early indices of cancer risk among uranium miners with reference 
to modifying factors, 2:50020 
URANIUM IES/SYNTHESIS 
Synthesis of UN coatings on uranium (MgsN2 + 2U yields 2UN 
+ 3Mg), 2:49201 (SAND-75-8008) 
IRES/AERIAL 


FFECTS 
(tee net considerations in uranium solution mining, 2:47724 
/HAZARDS 


ie) PROSPECTING 
Effects of line spacing on contoured airborne gamma-ray 
spectrometry data, 2:47687 
Interpretation and application of high-sensitivity airborne gamma- 
une seectremaee data, 2:47703 
ORES/EXPLORATION 
Californium-252 in-situ activation and photon detection techniques 
for uranium ore deposit evaluation, 2:47685 
pene methods for geological analysis of radiometric data, 


New instruments for uranium prospecting, 2:47712 
Radon methods in uranium exploration, 2:47704 
URANIUM ORES/GAMMA LOGGING 
Observations on the accuracy of gamma spectrometry in uranium 
prospecting, 2:47715 
URANIUM ORES/GEOCHEMICAL SURVEYS 
Current approaches to geochemical reconnaissance for uranium in 
the Canadian Shield, 2:47686 
Role of geochemical prospecting in phased uranium exploration. 


A case history, 2:47705 
Uranium ee ting in Austria, 2:47706 
URANIUM ORES/GEOPHYSICAL SURVEYS 
Design of Nal(T1) scintillation detectors for use in gamma-ray 
surveys of geological sources, 2:49603 
New instruments for uranium ing, 2:47712 
URANIUM ORES/ISOTOPE Oo 
Sulphur and lead isotopes in strata-bound deposits, ch. 8, 2:47702 
a leac ~ Seen onak Open fil 2:47725 
cap leac studies on uranium ore. n file report, 
(PB-261 rh} 
URANIUM ORES/MINERALIZATION 
Nature of the Witwatersrand gold-uranium deposits, ch. 2, 2:47695 
Origin, developments, and changes in consepts of syngenetic ore 
its as seen by North American geologists, ch. 6, 2:47697 
= a Western-States type uranium mineralization, ch. 3, 
URANIUM ORES/NEUTRON-NEUTRON LOGGING 
Californium-252-based borehole logging system for in-situ 
assaying of uranium ore, 2:47714 
Optimum conditions for uranium detection in delayed neutron 
well logging, 2:47713 
Pulsed neutron uranium borehole logging with epithermal neutron 
dieaway, 2:47683 
URAN ORES/PROSPECTING 
Case history of the discovery of the Jabiluka uranium deposits, 
—_ © aad River region, Northern Territory of Australia, 
Recent developments and evaluation of selected geochemical 
techniques applied to uranium exploration, 2:47709 
Search for uranium in Italy. Criteria adopted and results, 2:47690 
URANIUM ORES/RADIOACTIVITY LOGGING 
Development of borehole logging for ore <a and mining 
at the Commissariat a |’ a Atomique, 2:47693 
URANIUM ORES/SOLUTION MINING 
Environmental considerations in uranium solution mining, 2:47724 
Solution mining, 2:47723 
URANIUM O} /WELL LOGGING 
ry 7 in uranium exploration. Report of working 


OXIDES U308/DEMAND FACTORS 
Nuclear fuel cycle. Pt. 1. Providing uranium, 2:47660 


URANIUM OXIDES U308/PRODUCTION 
Environmental considerations in uranium solution 2:47724 
Uranium in Australia: dreams--and reality, 2: 
URANIUM RES RESERVES 
Mineral and nuclear fuels of the reg subcontinent and Burma. 
A guide to the study of the coal, oil, natural gs, uranium, and 
thorium resources of the area (Book), 2:4765 
Nuclear fuel cycle. Pt. 1. Provi uranium, 2:47660 
URANIUM RESERVES/AERIAL VEYING 
Aerial gamma-ray and magnetic survey of the Red River area, 
Block C, Texas and Oklahoma. Final report. Volume 2, 2:50107 


(GIBX-17 ‘4 
—— 3 nates ALUATION 
evaluation of uranium deposits. A geostatistical 
of ailing density in Wy: solution fronts, 2:47701 
Status of the toc ational Uranium Resource 
Evaluation), 2:47664 ( 760894-1) 
a resources evaluation model as an exploration tool, 
URANIUM RESERVES/FORECASTING 
Uranium data. Final report, 2:47656 (EPRI-EA-400) 
URBAN AREAS 
— and Urban Studies Section NL S250) 9 months 


wneane cp cree dn Taped (ORNL-5250 


Utilization of urban yo for — production, 2:47965 
URBAN AREAS/AIR PO 
Econometric model of anal ieetien of emitters and 
tors of industrial air pollution, 2:49844 (ANL-77-XX-70) 
URBAN AREAS/AIR POLLUTION ABATEMENT 
Financing _ taxation for urban control of we a 
NT PS. A with — Report for 1964-Apr 77, 2:48890 


URBAN. AREAS/POWER DEMAND 
Utility service area urban development forecasting assessment, 
2:48874 (NP-21851 
URBAN AREAS, O-ECONOMIC FACTORS 
Utility service area urban development forecasting assessment, 
2:48874 (NP-21851) 
URBAN AREAS/SOLAR ENERGY 
Solar energy and urban settlements, 2:49014 
URBAN AREAS/TRANSPORT 
Perception and values in travel demand. Transportation research 
record rt, 2:49093 (PB-261042) 
URBAN AREAS/TRANSPORTATION SYSTEMS 
Demet approach to public transportation, 2:48909 (CONF- 
Econometric model of intraurban location of emitters and 
receptors of industrial air pollution, 2:49844 (ANL-77-XX-70) 
Evaluation of rail rapid transit and —— bus service in the urban 
commuter market. Final report, 2:49097 (PB-265236) 
Politics of urban transportation innovation, 2:4! 
URBAN AREAS/WA' POLLUTION ABATEMENT 
Financing and taxation for urban control of pollution (a 
bibliography with abstracts). Report for 1964-Apr 
(NTIS/PS-77/024G) 
URBAN sat hnasdiom Fenhaasenal 
Problems of the carless. Final is of 400 responden' 
in Buffalo, NY survey), 2:488 DOr -76- oo 
US ERDA/BUDGETS 
Legislative history: ERDA appropriations for Fiscal Year 1976 
contained in P.L. 94-165. Volume I, 2:48957 oe 1 
Legislative history: ERDA ea for 6 
contained in P.L. 94-165. Volume III, 2:48959 \CrID27559/3 
Legislative history: ERDA rar for Fiscal Year 197 
contained in P.L. 94-165. Volume IV, 2:48960 (TID-27559/4) 
US ERDA/DEMONSTRATION PROGRAMS 
Clothing plant processes to run on solar, 2:49018 
bg # ERD GY CONSERVATION 


usneel a on een pene ae & work, 2:48879 “1 A ecte 


on LAr ore a work, 2:48879 M079 (IID-27492) 


Legislative history: ERDA 5 ropriations for Fiscal Year 1976 
contained in P.L. 94-165. Volume I, 2: tee 

Legislative history: ERDA gw 
contained in P.L. 94-165. Volume II, 2:48958 

Legislative history: ERDA appropriations for Fiscal Year 1976 
contained in P.L. 94-165. —* III, 2:48959 Say satge 

ap oe history: ERDA appropriations for Fiscal Year 197 

in P.L. 94-165. Gene IV, 2:48960 (TID-27559/4) 
US ERDA/PATENTS 


NERDA-16 summary — 106-) 


US ERD 
ERDA geothermal pro; 


geo' P , 2:48 
pene og Sn | Nae 3 (CONF 760522) 
w-Cost Silicon 
1976-September 1976, 2: 347838 SRD rr 10 ier 7 Ni 


, 2:48890 





US ERDA/WIND POWER 


Overview of the government's programs in coal conversion and 
"ODIs research, and development, 2:47114 (CONF- 
Research and development program for transuranic-contaminated 
waste within the U.S. Energy Research and Development 
Administration, 2:47759 
US ERDA/WIND POWER 
Federal Wind Energy Pro , 2:48271 (ERDA-77-32) 
US ERDA/WIND TORB 
Federal Wind Energy Program, 2:48271 (ERDA-77-32) 
US FEA/BUDGETS 
Legislative 05 i ERDA appropriations for Fiscal Year 1976 
contained in P.L. 94-165. Volume IV, 2:48960 (TID-27559/4) 
US FEA/LEGISLATION 
Legislative eon ERDA age for Fiscal Year 1976 
contained in P.L. 94-165. Volume II, 2:48958 (TID-27559/2) 
US NRC/DECISION MAKING 
Nuclear Regulatory Commission and its regulatory role, 2:48906 
US ORG TIONS 
See also BONNEVILLE POWER ADMINISTRATION 
NATIONAL SCIENCE FOUNDATION 
US ERDA 
US FEA 


US NRC 
US ORGANIZATIONS/RESEARCH PROGRAMS 
i ions (NBS). Volume 61, Number 2. Monthly report, 
2:49068 (PB-264961) 
USA 

See also ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
FLORIDA 
HAWAII 
ILLINOIS 
INDIANA 
KANSAS 
KENTUCKY 
LOUISIANA 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEVADA 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 


GO. 
PENNSYLVANIA 
SOUTH CAROLINA 
TEXAS 


UTAH 
VIRGINIA 
WISCONSIN 
WYOMING 
USA/AGRICULTURE 

Energy and US agriculture: 1974 data base. Volume I. Part A. US 
series of energy tables. Part B. State series of energy tables, 
2:48865 (PB-364449) 

USA/COAL INDUSTRY 
om wolsey our potential and our constraints, 2:47364 (CONF- 
USA/COAL RESERVES 

Alternate energy sources, 2:47349 (CONF-7609132-) 

Methods, results, and future trends of national coal resource 
assessments (2 refs), 2:47263 (CONF-7609132-) 

Supply and demand for United States coking coals and 
metallurgical coke with a section on foreign trade in coking 
coals. cy pub, 2:47270 (PB-262743) 

USA/CONSERVATION LAWS 

Evolution of national wildlife law (Wildlife protection and 

conservation), 2:50549 (NP-22037) 
USA/CO} AL SHELF 

Geology of the U.S. continental margin from Maine to Florida: a 

resume, 2:50111 
USA/ECONOMY 
Proceedings of the workshop on ing the interrelationships 
between the sector and the general economy held 
29-30, 1976 in Washi ,» DC, 2:48873 (EPRI-SR-45) 
US. ‘GY CONSERVATIO) 
— consumption and conservation in the United States, 


2:4 
USA/ENERGY CONSUMPTION 
—— consumption and conservation in the United States, 
USA/ENERGY DEMAND 
Alternate energy sources, 2:47349 (CONF-7609132-) 
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USA/ENERGY POLICY 
American program for the utilization of solar energy. A survey, 
2:47904 
USA/ENERGY SOURCES 
Alternate energy sources, 2:47349 (CONF-7609132-) 
USA/ENERGY PLIES 
Hard truth about our energy future, 2:48930 (NP-22052) 
National energy forum III, 2:48935 ; : 
Proceedings of the workshop on modeling the interrelationships 
between the energy sector and the general economy held 
January 29-30, 1976 in Washington, DC, 2:48873 (EPRI-SR-45) 
US. 


A/FUELS 
National energy forum III, 2:48935 
USA/G CAL SURVEYS , 
Groundwater sampling in uranium reconnaissance (For National 
Uranium Resource Evaluation Project), 2:47666 (CONF- 
770314-13) 
Neutron activation analysis for uranium and associated elements, 
2:47669 (DP-MS-77-13) : 
Oak Ridge Geochemical Reconnaissance Program (For National 
Uranium Resource Evaluation Program), 2:47665 (CONF- 


770314-10) 
SA/G ENERGY ' 
Survey : study of information/educational discussions with 
private industries and public institutions on the direct-heat 
utilization of geothermal a (LBL-5988) 
USA/G RESOUR ; 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, May 1, 1976- 
. October 31, 1976, 2:48173 (VPI-SU-5103-2) 
Utilization of —— energy, 2:48170 
USA/INSOLATION 
Weather statistics for Pittsburgh, 2:47906 (CONF-760522-) 
USA/INTERNATIONAL AG: 
Report on United States international cooperation in solar energy 


technology development, 2:49016 
USA/LIQUEFIED NATURAL GAS 


New LNG import projects for the United States, 2:47626 
USA/MATERIALS 
Assessment of information systems capabilities required to support 
U.S. materials J mem decisions, 2:48895 (OTA-M-40) 
USA/NUCLEAR POWER 
Nuclear power controversy in the U.S.A., 2:48782 
USA/PO DEMAND 
NEPOOL load forecasting (New England Power Pool), 2:48926 
(EPRI-EL-377-SR) 
USA/POWER SYSTEMS 
Load management: impacts on electric utility planning and 
operations, 2:48334 (EPRI-EL-377-SR) 
US. 1URCE CONSERVATION 
Evolution of national wildlife law (Wildlife protection and 
conservation), 2:50549 (NP-22037) 
USA/SOLAR ENERGY CONVERSION 
Conference on establishing the solar energy regional network, 
2:47894 (CONF-770404-) 
USA/SOLAR FLUX 
Distribution of direct and total solar radiation availabilities for the 
USA, 2:47914 
USA/URANIUM RESERVES 
Uranium exploration activities in the United States. Final report, 
2:47670 (EPRI-EA-401) 
USA/WIND POWER PLANTS 
Stochastic modeling of site wind characteristics. Progress report, 
tember 15, 1976-December 14, 1976, 2:48288 (RLO/2342-1) 


Improvement of the efficiency of utilization of fuel and energy 
resources in the national economy, 2:48946 
USSR/ELECTRIC POWER 
i in thermal engineering and the fuel and energy 
USSR, 2:48945 
USSR/ENERGY POLICY 
Electrification of USSR and development of the fuel and energy 
complex at the present stage, 2:48962 
USS GY SUPPLIES 
Improvement of the efficiency of utilization of fuel and energy 
resources in the national economy, 2:48946 
oS hnical 
echnical p; in thermal engineering and the fuel and ener, 
balance of the USSR, 2:48945 ” ” 
USSR/FUEL ECONOMY 
Improvement of the efficiency of utilization of fuel and energy 
resources in the national economy, 2:48946 
USSR/GEOLOGIC STRUCTURES 
Block structure of the Muradkhanly area and characteristics of 
distribution of petroleum and gas ~ ar: in the volcanogenic 
upper Cretaceous deposits, 2:47. 
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USSR/GEOLOGICAL SURVEYS 
Geological exploration work by the Ministry of Geology of the 
USSR for oil and gas in the tenth Five-Year Plan period, 
2:47408 
Problems of economic evaluation of geological exploration work 
for oil and gas, 2:47373 
USSR/GEOTHERMAL EXPLORATION 
Geothermal and geoelectrical studies in the South Caspian 
— and the nature of the layer of high conductivity, 
USSR/LIQUEFIED PETROLEUM GASES 
Manufacturing and main trends of utilisation of liquefied gas in the 
USSR, 2:47556 
USSR/NATURAL GAS DEPOSITS 
Geological exploration work by the Ministry of Geology of the 
USSR for oil and gas in the tenth Five-Year Plan period, 
2:47408 
Hydrogeological evidence in favor of the exploration for oil and 
gas pools in the north of Timan-Pechova Province, 2:47412 
Oil and gas potential of Permian and Triassic deposits in eastern 
part of Pre-Caucasus, 2:47411 
Role of clayey covers of low permeability in the formation of 
oleae and gas-condensate deposits of Azerbaijan, 
USSR/NATURAL GAS FIELDS 
European north of the USSR--a new major oil and gas production 
base, 2:47372 
Problems of economic evaluation of geological exploration work 
for oil and gas, 2:47373 
Results of geological prospecting for oil and gas achieved by the 
Ministry of Geology of the Russian AFSR in 1971-1975 and 
main tasks for the Tenth Five Year-Plan period, 2:47410 
USSR/NATURAL GAS INDUSTRY 
Development of the USSR gas industry, 2:47548 
USSR/NUCLEAR POWER PLANTS 
Technical progress in thermal engineering and the fuel and energy 
balance of the USSR, 2:48945 
USSR/OIL FIELDS 
European north of the USSR--a new major oil and gas production 
base, 2:47372 
Results of geological prospecting for oil and gas achieved by the 
Ministry of Geology of the Russian AFSR in 1971-1975 and 
main tasks for the Tenth Five Year-Plan period, 2:47410 
USSR/PETROLEUM DEPOSITS 
Geological exploration work by the Ministry of Geology of the 
been for oil and gas in the tenth Five-Year Plan period, 
2:4 
Hydrogeological evidence in favor of the exploration for oil and 
gas pools in the north of Timan-Pechova Province, 2:47412 
Oil and gas potential of Permian and Triassic deposits in eastern 
part of Pre-Caucasus, 2:47411 
Problems of economic evaluation of geological exploration work 
for oil and gas, 2:47373 
Prospects of lithological-type petroleum deposit exploration 
within the limits of the Surgut Arch of West Siberia relying on 
detailed correlation of logs and seismic prospection by the 
common deep point method, 2:47397 
Role of clayey covers of low permeability in the formation of 
petroleum-and-gas and gas-condensate deposits of Azerbaijan, 


EMAND 
Electrification of USSR and development of the fuel and energy 
complex at the present stage, 2:48962 
SSR/POWER GENERATION 


Electrification of USSR and development of the fuel and energy 
complex at the pomese stage, 2:48962 
USSR/REACTO: 
Russian approach to nuclear reactor safety, 2:48800 
UTAH/AGRICULTURE 
The effects on agriculture in Utah of water transfers to oil shale 
development, 2:47654 (PB-262012) 
UTAH/AIR QUALITY 
Air quality in the Lake Powell region, 2:49721 (PB-264586) 
Theoretical analysis of air quality: impacts on the Lake Powell 
region, 2:49716 (PB-261677) 
UTAH/OIL SHALE INDUSTRY 
The effects on agriculture in Utah of water transfers to oil shale 
development, 2:47654 (PB-262012) 
UTAH/VOLCANIC ROCKS 
Petrology of the quaternary volcanics of the Roosevelt KGRA, 
and adjoining area, Utah. Final report (volume 1), 2:48178 (PB- 
261549) 
UTR-10-KINKI REACTOR/RADIATION DOSES 
Distribution of exposure dose rate in the UTR-B reactor room at 
1.0 watt operation, 2:48692 


VARIABLE MOMENT OF INERTIA MODEL 
V 


VACUUM PUMPS/OPERATION 
Methane drainage by liquid-ring gas pumps, 2:47319 
VAL ON MICROSCOPY 
Energy dependence of electron radiation damage in I-valine, 
90 


2:498 
VALINE/RADIATION INJURIES 
Energy dependence of electron radiation damage in I-valine, 
2:49890 
VALVES/DESIGN 
Huebner Ma A s = ball valves, 2:47508 
VALVES/ECONO 
Evaluation of the cacnetibs effect of providing wells with gas lift 
valves, 2:47443 
VALVES/EROSION 
Application of advanced materials and fabrication technol 
letdown valves for coal liquefaction systems, 2:47155 (' NE. 
7609 102-) 
VALVES/FABRICATION 
Huebner Vamag’s all-weld ball valves, 2:47508 
VALVES/PERFORMANCE 
Coal Technology Program progress report for April 1977, 2:47142 
(ORNL/TM-5932) 
VALVES/PERFORMANCE TESTING 
Huebner Vamag’s all-weld ball valves, 2:47508 
VALVES/SEISMIC EFFECTS 
eg a realistic approach to seismic requirements, 
VAN ALLEN BELTS 
See RADIATION BELTS 
VAN DE GRAAFF ACCELERATORS/DATA ACQUISITION 
SYSTEMS 


Command mee based data-acquisition and analysis system 
for low energy P ysics, 2:49493 
VAN DE GRAA codiat unmadoatennd totes 
Three-stage MP accelerator ae program at Brookhaven 
National Laboratory, 2:49412 (BNL-22568) 
VAN DE GRAAFF ACCELERATORS/TEST FACILITIES 
Telemetry component tests in the FN tandem terminal, 2:49444 
(CONF-7703 13-29) 
VAN DE GRAAFF ACCELERATORS/USES 
Use of a Van de Graaff proton accelerator for neutron 
radiography, 2:49427 (MHISMP-76-36) 
VANADIUM/ECOLOGICAL CONCENTRATION 
Trace element content of hair from Nigerians with sickle cell 
anaemia, 2:49767 
VANADIUM/SORPTIVE PROPERTIES 
Solubility and thermodynamic properties of vanadium-oxygen 
solid solutions, 2:49215 
VANADIUM/TOXICITY 
Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 
VANADIUM 48/INTESTINAL ABSORPTION 
Influence of age and sex on mineral absorption from the 
alimentary tract (Rats, **Co, *'Cr, **Fe, *Mn, Se, ®Sr, “V, 
Zn), 2:50025 
VANADIUM 48/METABOLISM 
Metabolism of vanadium-48 in normal and endocrine-deficient 
rats, 2:49948 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Assessment of titanium for use in the 1st wall/blanket structure of 
fusion — reactors, 2:50473 (EPRI-ER-386) 
VANADI ALLOYS/PHYSICAL PROPERTIES 
Assessment of titanium for use in the 1st wall/blanket structure of 
fusion power reactors, 2:50473 (EPRI-ER-386) 
Status of titanium blading for yo see steam turbines. Final 
oo (Ti-6A1-4V), 2:48317 (EPRI-AF-445) 
VANADIUM CHLORIDES/BINDING ENERGY 
X-ray photoelectron * iepenaat ts study of volatile vanadium 
compounds, 2:4927: 
VANAD COMPOUNDS/BINDING ENERGY 
X-ray photoelectron rwocn YG study of volatile vanadium 
compounds (VOF; (hexafluoroacetylacetonato)s; 
CsHs V(CO),; VCO; CH; Meat Cr;Hz VCsHs), 2:49276 
VANADIUM FLUO /BINDING ENERGY 
X-ray pte tt spectroscopic a of volatile vanadium 
compounds, 2:4927 
VANADIUM FLUORIDES/FORMATION HEAT 
Chemical Engineering Division thermochemical studies annual 
report, July 1975-June 1976, 2:49268 (ANL-76-102) 
ARIABILITY (GENETIC) 


See GENETIC VARIABILITY 
VARIABLE MOMENT OF INERTIA MODEL 
See VMI MODEL 





VARIATIONAL METHODS/ELECTRON-ATOM 


VARIATIONAL METHODS/ELECTRON-ATOM COLLISIONS 
= methods in electron scattering theory (Review), 
VARIATIONAL METHODS/POSITRON-ATOM COLLISIONS 
be —_ methods in electron scattering theory (Review), 
VARNISHES/DRYING 
Forming crosslinkable coatings by electron bombardment--2. 
analysis of patent literature on formulating radiation-curable 
binders, 2:49112 
ASCULAR D 


See also HYPERTENSION 
VASCULAR DISEASES/LUNGS 
Automatic detection of alternations in pulmonary venous pressure, 
2:49978 (LA-UR-77-531) 
VECTOR DOMINANCE MODEL/VECTOR MESONS 
SU3, quark model and vector dominance model solutions for the 
radiative transitions problem, 2:50221 (N-77-10894) 
VECTOR MESONS 
(Mesons with spin-one.) 
See also PSI RESONANCES 
VECTOR MESONS/DECAY 
SU3, quark model and vector dominance model solutions for the 
radiative ad pee 2:50221 (N-77-10894) 
VECTORS/COMP CALCULATIONS 
Fortran Interface to VEctor programming (Interfaced 
microprocessor does true vector arithmetic; for CDC-7600 and 
PdP-10), 2:50518 (UCID-17477) 
VEGETATION 
See PLANTS 
VELA PROJECT/DATA PROCESSING 
VELA network evaluation and automatic processing research. 
Quarterly report No. 1, 1 October-31 Sonia 1976, 2:49701 
(AD-A-038290) 
CAL AXIS TURBINES 
Variable geometry windturbine (Patent), 2:48284 
Wind driven power generator (Patent), 2:48282 
VERY HIGH FREQ’ ICY RADIATION 
See RADIOWAVE RADIATION 


See CONTAINERS 
(PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VIRGINIA/GEOLOGICAL SURVEYS 
Evaluation and ees of ey energy resources in the 
southeastern United Progress report, May 1, 1976- 
October 31, 1976, 2 48173 | (Vv PI-SU-5103-2) 
VIRGINIA/GEOTHERMAL EXPLORATION 
Evaluation and a ey Bet of ey energy resources in the 
southeastern U Progress report, May 1, 1976- 
October 31, 1976, 2: 48173. (VPI- SU-5103-2) 
VIRUSES 
See also BACTERIOPHAGES 
VIRUSES/BIOCHEMISTRY 
RNAs of Brome Mosaic Virus and their translation in cell-free 
extracts derived from wheat embryo, 2:49928 
be any atc ny ap EFFECTS 
irion interaction in mouse lymphomas, 2:49964 
VIRUSES/ GENETICS 
RNAs of Brome Mosaic Virus and their translation in cell-free 
extracts derived from wheat embryo, 2:49928 
VIRUSES/SEPARATION PROCESSES 
Developments in rapid cell pcb 2 sorting techniques 


—— to biomedical prob 2:49910 
/CALIBRATI 


Gas generator research and devin it BI-GAS Process. 
Quarterly report, July-September 1976, 2:47120 (FE-1207-21) 
Gas generator research and development. BI-GAS process. Sixty- 
ary progress report for the period May 1977, 2: 47132 
VISCOSITY/CALCULATION METHODS 


Vv 


ils fi 
VISIBLE RADIATION BIOLOGICAL RADIATION EFFECTS 
Comparison of the light flash observed in space and in 
2:56007 (BNL. = 


laboratory toa 
VISIBLE RADIA TION/TRANSMISSI 
A non-local- nee equim formulation of . a 
transport equation for polarized ligh Thaa 
fields. Doctoral som, 2: 50157 (PB-265820 


See ASCORBIC ACID 
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VITAMIN E/BIOLOGICAL EFFECTS ae 
Tissue culture s for the study of selenium action and toxicity 
and vitamin E action, 2:50046 
VITON/STRESS RELAXATION 
— _ chemical stress relaxation of a fluoroelastomer, 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VMI MODEL 
Variable moment of inertia (VMI) model and theories of nuclear 
collective motion, 2:50264 
VOLCANIC REGIONS/PETROLOGY 
Petrology of the quaternary volcanics of the Roosevelt KGRA, 
— area, Utah. Final report (volume 1), 2:48178 (PB- 
1 


VOLCANIC ROCKS 
See also ANDESITES 
RHYOLITES 
VOLCANIC ROCKS/CHEMICAL COMPOSITION 
Relationships between uranium and trace metal concentration in 
volcanic rocks from Nevada, 2:47719 
VOLCANIC ROCKS/DRILLING 
Inclined drilling of a volcanic rock formation, 2:48217 
VOLCANIC ROCKS/PHYSICAL PROPERTIES 
Research on the physical properties of geothermal reservoir rocks. 
Progress report 2, September 1, 1976 January 10, 1977, 2:48256 
(COO-2908-2) 
VOLCANOES/EARTHQUAKES 
Earthquake swarm activity in the northern part of the 1975-1976 
Kirishima volcano, 2:48181 
VOLCANOES/INFRARED SURVEYS 
Measurement of thermal areas in the Nakadake crater of Asosan, 
by an infrared radiation thermometer., 2:48191 
Newly devised infrared radiometer (ERI type IR ground scanner) 
= ae surface temperature of the Mihara crater, O-shima, 
VOLCANOES/QUANTITATIVE CHEMICAL ANALYSIS 
Origin of boron in waters of mud volcanoes, 2:50131 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLUME/CALIBRATION STANDARDS 
American National Standard volume calibration techniques for 
nuclear materials control, 2:47815 
VORTEX AU TURBINES 
Wind turbine (Patent), 2:48283 
REACTOR/PRESSURE 


ELS 

Construction, testing, and initial operation of Fort St. Vrain 
PCRV, 2:48457 

Evaluation of venipreetng oy compounds for the protection 
of prestressing s: 

Leaktightness in HTGRs - pe at Fort St. Vrain, 2:48456 

Preplaced aggregate concrete application on Fort St. Vrain 
PCRV construction, 2:48458 

Thermal protection — for the concrete core support floor at 
Fort St. Vrain, 2: 

VRAIN REACTOR/REACTOR CORES 

Thermal protection system for the concrete core support floor at 

Fort St. Vrain, 2:48451 


Ww 


WABASCA DEPOSIT/GEOLOGIC STRUCTURES 


— near) Ot 22031) study McMurray oil sands area, 


WABASCA DEPOSIT, /HYDROLOGY 


Re; Ribera Ba7Est 22081) McMurray oil sands area, 


/GEOCHEMISTRY 
“ae 8 ee areas, 2:48265 
WAIRAKEI GEOTHE FIELD/ROCK-FLUID 
areas, 2:48265 


Heat transfer mechanisms: the 1967 Odeillo house in’ 
systems, 2:48160 (LA-6637. 


INTERACTI 
Rock-water ~~ in 
WALLS/HEAT 


ISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
STACK DISPOSAL 
WASTE DISPOSAL/LEGAL ASPECTS 
Protection of waters and refuse disposal from the view of the 
lawyer, 2:49843 
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WASTE DISPOSAL/MATERIALS RECOVERY 

Environmental assessment of steelmaking furnace dust dis: 

sano. Final report, March-December 1976, 2:49722 (PB- 
WASTE HEAT/ENVIRONMENTAL EFFECTS 

Critical review of wind tunnel modeling of atmospheric heat 

dissipation, 2:49747 (BNWL-2221) 
WASTE HEAT/HEAT RECOVERY 

Heat pump on the rocks: an innovative heating/cooling system, 
2:47994 (CONF-760633-) 

Process and apparatus for using waste heat of refuse burning 
installations (Patent), 2:49117 

WASTE HEAT/USES 

Use of waste furnace gas — re production for the 

production of steam, 2:4911 
WASTE HEAT UTILIZATION/BIBLIOGRAPHIES 

Waste heat utilization (citations from the NTIS data base). Report 
for 1964-Mar 77, 2:49114 (NTIS/PS-77/0283) 

Waste heat utilization. Volume 2. 1975-March 1977 (citations from 
the Engineering Index data base). Report for 1975-Mar 77, 
2:49115 (NTIS/PS-77/0284) 

WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE TRANSPORTATION 
— waste management alternatives, 2:49119 (CONF- 
WASTE PROCESSING 
See also ACTIVATED SLUDGE PROCESS 
MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/DENITRIFICATION 

Biological treatment of concentrated nitrate waste (From uranium 
purification), 2:47768 (Y/DA-6967) 

ASTE PROCESSING PLANTS/DESIGN 

Trash dis system (Patent), 2:49392 

WASTE PROCESSING PLANTS/ECONOMIC IMPACT 

Impact of source separation and waste reduction on the economics 

of resource recovery facilities, 2:49391 
WASTE PROCESSING PLANTS/OPERATION 

Solid waste processing facilities. Technical report 103701, Rev. B, 
2:49120 (NP-21871) 

Trash dis system (Patent), 2:49392 

WASTE PROCESSING PLANTS/REVIEWS 
Solid waste processing facilities. Technical report 103701, Rev. B, 
2:49120 (NP-21871) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION/RESEARCH PROGRAMS 

Technical Division quarterly progress — October 1- 

December 31, 1976, 2:47766 (ICP-1111) 
WASTE WATER/DENITRIFICATION 

~~ — denitrification in continuous flow-stirred reactors, 

os 
WASTE WATER/HEAT RECOVERY EQUIPMENT 
eo" to utilize thermal energy of drain water (Patent), 


WASTE WATER/PURIFICATION 
Removal of — from the water of power plants with redox 
ents, 2:4926. 
WA WATER/WASTE PROCESSING 
Biological removal of carbon and nitrogen compounds from coke 
— wastes (65 references), 2:47239 (EPA-R-2-73-167) 


WA 
See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/ACTIVATION ANALYSIS 
Neutron activation analysis for uranium and associated elements, 
2:47669 (DP-MS-77-13) 
WATER/CHEMICAL ANALYSIS 
Concentration of solutes from aqueous solution, 2:49246 
Introduction to instrumental analysis of water pollutant. Training 
manual, 2:49808 (PB-261318) 
WATER/ELECTRON-MOLECULE COLLISIONS 
Dissociative electron attachment, 2:50181 
WATER/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of water in oil — by a microwave 
resonance procedure, 2:49255 
WATER/RADIOACTIVITY 
Reconnaissance water sampling for radium-226 in central and 
northern Florida, December 1974-March 1976. Water-resources 
investigations, 2:49839 (PB-262376) 


WATER POLLUTION/REMOTE SENSING 


WATER/THERMODYNAMIC PROPERTIES 
Development of working fluid thermod 
information for —— cycles: Phase I. Semiannual report, 
tember 1, 1976-Feb “" _ 2:48205 (ORO-5249-1) 
ye al 
ndensation o an in m in the cen expansion 
wave in a shock tube, 2:49283 TADS A035243) 
WATER COOLED REACTORS 
See also AQUEOUS HOMOGENEOUS REACTORS 
BWR TYPE REACTORS 
HFIR REACTOR 
HWLWR TYPE REACTORS 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/CONTAINMENT SPRAY 
SYSTEMS 


— for ea of a failure in a nuclear power 
FER G atent), 2:48786 
— — REACTORS/COOLANT CLEANUP 


Meshenior for trans it), 2:48600 
WATER COOLED REAC ORS/COR FLOODING SYSTEMS 
System evaluations by means of reliability analyses. Analysis 
won demonstrated on the example of a core as tnethien system, 
WATER COOLED REACTORS/CRITICAL HEAT FLUX 
Heat transfer burnout in tube-type fuel elements of nuclear power 
reactors, 2:48641 
WATER COOLED REACTORS/FISSION PRODUCT 
RELEASE 


~~ for prevention of radioactive material release (Patent), 
WATER COOLED REACTORS/FUEL CYCLE 
Economic analyses of LWR fuel cycles, . mene. (DP-1360) 
Light Water Reactor Fuel Rep: gram. Quarterly 
progress report for the period ending March 31 31, 1977, 2:47748 
(GA-A- 14391) 
Savannah River Laboratory Light Water Reactor Fuel Rec 4 
iste report, January-March 1977, 2:47747 (DPST-L 
7-1-1 
My the a fuel cycle, 2:47752 
Cc CTORS/FUEL 


CLUSTERS 
Critical heat ona phrneinint in a full scale rod cluster, 2:48577 
WATER COOLED REACTORS/OFF-GAS SYSTEMS 
Technical Division quarterly Ap. rt, October 1- 
December 31, 1976, 2:477 4 P-1 MD 
WATER COOLED REACTORS/PRESSURE SUPPRESSION 
System for pegs bmr tne of a failure in a nuclear power 
lant (Patent), 2 
R COOLED REACT ORS/REACTOR CONTROL 
SYSTEMS 
Output control device in a nuclear reactor, 2:48661 
WATER GAS lagen nan ger Hee 
— eneous Catalysis of gas shift reaction using 
ium carbonyl iodide Wee? 2:47852 
WATER MODERATED REA REACTORS 
See also AQUEOUS HOMOGENEOUS REACTORS 
B TYPE REACTORS 
HFIR REACTOR 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/PRESSURE VESSELS 
Materials and their a oe in the nuclear industry, 2:49166 
WATER POLLUTI 
Presence of umaric and ferulic acids in natural waters and 
their significance in relation to environmental health, 2:49828 
Residues in water: analysis of various Iowa waters for selected 
pesticides: atrazine, DDE, and dieldrin, 1974, 2:49806 
Trace element toxicity associated with a public water supply (Cu, 
Cd, Pb), 2:49816 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Preliminary biochemical observations of fishes rar an 
acidified lake in Ontario, Canada, 2:50077 
Study of heavy metals in Lake Abbaya, Ethiopia, and the 
incidence of non- itic elephantiasis, 2: 088 
WATER POLLUTION/ ‘CAL ANALYSIS 
Non-experimental method of chemical analysis of metals-complex 
forming reagents solution in water, 2:49814 
WATER POLLUTION/DATA ANALYSIS 
Atmospheric tee of pollutants to the u Great Lakes, 2:49823 
WATER POLL /FUNCTIONAL MODELS 
Atmospheric input of pollutants to the u Great Lakes, 2:49823 
WATER POLLUTION/LEGAL ASP’ 
Protection of waters and refuse disposal from the view of the 
lawyer, 2:49843 
WATER POLLUTION/MERCURY 
Mercury in the Lake Powell ecos 
WATER POLLUTION/REM 


2:49810 (PB-261672) 
SING 


Optical remote ing of water pollutants. Completion report, 
2:49809 (PB-261346) 





WATER POLLUTION ABATEMENT/FINANCING 


WATER POLLUTION ABATEMENT/FINANCING 
Financing and taxation for urban control of pollution (a 
bibliography = _— Report for 1964-Apr 77, 2:48890 
(NTIS/PS-77 
WATER POLLUTION ABATEMENT/PLANNING 
Financing and taxation for urban control of pollution (a 
yr oy with abstracts). Report for 1964-Apr 77, 2:48890 
77/0240 


(NTIS/PS- )) 
WATER POLLUTION CONTROL/ECONOMIC IMPACT 
Environmental controls: the impact on industry (Book), 2:48892 
WATER POLLUTION CONTROL/LEGISLATION 
Environmental controls: the im) on industry (Book), 2:48892 
WATER QUALITY/DATA AN 
Evaluative methodology for comprehensive water quality 
ment planning, 2:49794 (ANL-73-XX- 51) 
WATER )UALITY /MANAGEMENT 
Evaluative methodology oy comp a water quality 
planning, 2:49794 (ANL- 73-XX-51) 
WATER QUALITY/ST /STANDARDS 
Epidemiologic study of the relationship between lead in drinking 
water and blood lead levels, 2:49815 
WATER ev a nt gt tg a 
Mathematical models for use in planning resources 
and energy systems. Research an a4 931 (PB-261364) 
WATER IURCES/ALLOCATI 
— models for use in planning regional water resources 
and energy systems. Research Shy (PB-261364) 
WATER RESOURCES/DATA PR iG 
a. Information Retrieval and Model Input Sequence 
(CIRMIS), 2:50543 (BNWL-2235) 
—— RESOURCES/INFORMATION RETRIEVAL 
rehensive Information Retrieval and Model Input Sequence 
a bo 50543 (BNWL-2235) 
WATER RESO URCES/MANAGEMENT 
Computer simulation of surface water hydrology and salinity with 
an eae to studies of Colorado River management, 
y 
Evaluative methodology for comprehensive water quality 
management planning, 2:49794 (ANL-73-XX-51) 
WATER VAPOR 
See also FOG 
WATER VAPOR/CORROSIVE EFFECTS 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
rt, 1 tember-30 co 1976, 2: 47134 | TEN 0) 
WA WAVES/SCALING LA 
Wouter ing by an underwater < 2:49697 (AD-A- 
WATERSHEDS/POLLUTION 
Trace metal and trace organic emissions to the environment by 
lead-zinc and operations, 2:49827 
WAVE ENERGY 
Double-action turbogenerator (Patent), 2:48269 (AD-D-003484) 
WAVE POWER 
wane a 2:48270 


here and the oceans as energy sources, 2:49021 
WAVE WER/TECHNOLOGY 
Canada’s renewable energy resources: an assessment of potential, 
2:49006 (NP-21901) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAXES 
See also PARAFFIN 
WAXES/LABELLED COMPOUNDS 
Controlled release of carcinogens from beeswax pellets, 2:49876 
(ORNL/MIT-244) 
i ~ ‘led vel lease of fi 
trolled re of carcinogens from beeswax pellets, 2:49876 
(ORNL/MIT-244) 
"Tene eee Ling 
ysis oO} wn montan wax at rates of 
(16 refs.), 2:47185 7 
INTERACTIONS/LECTURES 
— theory and neutral currents, 2:50223 (SLAC- 


98) 
eens. f 
interactions at energy luction of new 
particles. Proceedings of on particle physics, 
August 2-13, 1976, 2: 50207 (SLA LAC-198) 


WEAK INTERACTION S/P CLE PRODUCTION 
PCAC evews 
2:50205 ok pa 4 
INS/REVIEWS 
ies, 2:50208 (SLAC-198) 


Recent results in ze events and neutral current in Gargamelle, 
2:50205 (SLAC 198) 


Weak ten 
NEUTRAL 
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WEAK NEUTRAL CURRENTS/P INVARIANCE 
Recent results in AC events and neutral current in Gargamelle, 
y oo — ee 


Seenmiaeien on, eel Data Bank index, 2:50547 (SAND- 
75-0248C) 
WEATHER/BIOLOGICAL EFFECTS 
Weather and its effect on caribou behavior patterns and migration, 
2:49850 
WELDED JOINTS/CALCULATION METHODS 
Influence function method for fracture mechanics and residual 
fatigue life analysis of cracked com; ts under complex stress 
fields. Technical rt 2, 2:49327 RI-217-1) 
WELDED JOINTS, ANALYSIS 
Influence function method for fracture mechanics and residual 
fatigue life analysis of cracked components under complex stress 
fields. Technical report 2, 2:49327 (EPRI-217-1) 
WELDING RODS/STANDARDS 
Nickel-molybdenum-chromium alloy bare welding rods and 
electrodes, 2:48539 (RDT-M-1-15T(4-77)) 


See WELDED JOINTS 
WELL CASINGS/MECHANICAL PROPERTIES 
Calculation of casings of oil and gas wells according to the actual 
yield point, 2:47444 
DRILLING/CEMENTS 
Properties of cement slurry under high temperature drilling 
conditions, 2:48219 
WELL DRILLING/COST 
Problems of ultradeep exploration and Jom oy 2:47458 
WELL DRILLING/COST BENEFIT ALYSIS 
Ultradeep drilling technology, 24744 2: 1146) 
WELL DRILLING/DRILLING EQUIPMENT 
Determination of conditions of operation of asynchronous electric 
drive of draw works in dynamic braking, 2:47435 
Drill pipe and casing for ultradeep drilling, 2:47461 
Injection sub for dual tube drilling, 2:47423 
Ultradeep drilling technology, 2:47460 
WELL DRILLING/D) iG FLUIDS 
Determination of the degree of aeration and pressure losses in 
three-phase fluidization, 2:47441 
Geothermal well drilling fluid technology--a literature survey, 


2:48214 
WELL DRILLING/ELECTRICAL EQUIPMENT 

Determination of conditions of operation of asynchronous electric 

drive of draw works in dynamic braking, 2:47435 
WELL DRILLING/EVALUATION 
Effect of a gas layer on resistance forces during displacement of a 
drill pipe string, 2:47428 
WELL DRILLING/OPTIMIZATION 
Problem of well 2:47429 
WELL DRILLING/P URE DROP 

Determination of the degree of aeration and pressure losses in 

three-phase fluidization, 2:47441 
WELL DRILLING/PRESSURE MEASUREMENT 
es of the squeeze pressure during the breaking-up of rock, 
2:4744 
WELL DRILLING/SIMULATION 
Determination of the degree of aeration and pressure losses in 
hase fluidization, 2:47441 
LLING/TECHNOLOGY UTILIZATION 
Problems of Lay exploration and een eee poecuetan, 2:47458 
WELL LOGGING/B: 

Future research in borehole assaying A Volume III. 
User’s guide to the ae data base program. Final 
report, 2:49691 (PB-261810) 

WELL LOGGING/BORESCOPES 
Physical exploitation of geothermal wells overseas, 2:48199 
WELL ING 

Future research in borehole one technology. Volume I. 

hole logging techniques. Final 


report, 2: 
WELL LOGGING/TECHNOLOGY ASSESSMENT 
Future research in borehole es technology. Volume I. 
Techno! assessment of borehole logging techniques. Final 
report, 2:49690 (PB-261808) 
SHOOTING 


See EXPLOSIVE STIMULATION 


See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/DIRECTIONAL DRILLING 
Inclined drilling of a volcanic rock formation, 2:48217 
WELLS/INFO TION RETRIEVAL 
Com ve information retrieval and model input sequence 
(Cc IS): uur'e manual, 2:50544 (BNWL-2236) 
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WENDELSTEIN-7 STELLARATOR/ENERGY BALANCE 

“= ne and energy balance in the stellarator W VII-A, 
WENDELSTEIN-7 STELLARATOR/ION TEMPERATURE 

= res and energy balance in the stellarator W VII-A, 
WENDELSTEIN-7 STELLARATO 

Potential measurements at the W VII-A limiter, 2:50342 
WENDELSTEIN-7 STELLARATOR/PLASMA WAVES 

Saw tooth oscillations in the stellarator W VII-A, 2:50412 
WESTINGHOUSE STANDARD REACTOR 

(Prior to 1975, PWR/41 TYPE REACTORS was used.) 
WESTINGHOUSE STANDARD REACTOR/REACTOR 

CONTROL SYSTEMS 

—— ooyn 7300 series Process Control System noise tests, 

2:48650 (WCAP-8892-A) 
/DAMPING 


Spatial cyclotron damping of Whistler waves in plasmas, 2, 


WILD ANIMALS/CONSERVATION LAWS 
Evolution of national wildlife law (Wildlife protection and 
conservation), 2:50549 (NP-22037) 
WILD ANIMALS/RADIOACTIVITY 
Animal investigation Program 1974 annual report: Nevada Test 
Site and vicinity ("*"Cs, °°Sr, and tritium content of tissue 
samples), 2:497 SL-LV-0539-10) 
WILD ANIMALS PIRATION 
Automatic gas analysis system for continuous monitoring of 
oxygen and carbon dioxide exchange in terrestrial ecosystems 
easurement of CO: production and O2 consumption by small 
terrestrial vertebrates in natural habitat), 2:49934 (ORNL/TM- 


5924) 
WILD ANIMALS/SAMPLING 

Animal Investigation Program 1973 annual report: Nevada Test 
Site and vicinity (Radioactivity in tissues of wild animals and 
cattle), 2:49789 (EMSL-LV-0539-3) 

WIND/AVAILABILITY 

Analysis of the winds of site 300 as a source of power, 2:48275 

(UCRL-51469(Add.)) 
WIND/MONITORING 

Analysis of the winds of site 300 as a source of power, 2:48275 
(UCRL-51469(Add.)) 

Stochastic modelling of site wind characteristics. Final report, 
2:48287 (ERDA/NSF/00357.16/ 1) 

Wind energy resource survey of New Zealand: preliminary 
—— of meterological data. Report No. 8, 2:48273 (NP- 
21761) 

WIND PO 
Autonomous house experiment (Use of on-site resources), 2:48867 
WIND POWER/AV. ILITY 

Wind energy resource survey of New Zealand: preliminary 
—— of meterological data. Report No. 8, 2:48273 (NP- 
21761) 

Wind energy statistics for large arrays of wind turbines. Annual 
_ hee 1 May 1976-31 December 1976, 2:48274 (RLO/ 

WIND POWER/BIBLIOGRAPHIES 

a from the wind: annotated bibliography. First supplement, 
2:48272 (NP-22014) 

WIND POWER/ENVIRONMENTAL IMPACTS 

Balanced program plan. Volume 8. Analysis for biomedical and 
environmental research, 2:47934 (ERDA-116(Vol.8)) 

WIND POWER/RESEARCH PROGRAMS 

Federal Wind Energy Program, 2:48271 (ERDA-77-32) 

Recent Canadian activities in wind power, 2:48276 

Solar energy programmes of the United Nations System, 2:47900 

Some — rojects at the University of Colorado, 2:48898 

Summary o! the role of planning and analysis in the development 
of the Federal Solar Energy Program, 2:49017 

WIND POWER/REVIEWS 
Atmosphere and the oceans as a sources, 2:49021 
WIND POWER/TECHNOLOGY ESSMENT 
Canada’s renewable energy resources: an assessment of potential, 
2:49006 (NP-21901) 
WIND POWER PLANTS/ECONOMICS 
Ee BOse) needs for wind power systems, 2:48285 (SAND- 
WIND POWER PLANTS/ENERGY STORAGE 
Exo needs for wind power systems, 2:48285 (SAND- 


WIND POWER PLANTS/REVIEWS ; . 
California electricity generation methods asessment project. Final 
report, 2:48992 (NP-21975) 
WIND POWER PLANTS/SITE SELECTION 
Stochastic modeling of site wind characteristics. a report, 
ber 15, 1976-December 14, 1976, 2:48288 (RLO/2342-1) 
/DATA PROCESSING . 
spectral i and filtering of experimental aerodynamic 
ta, 2:50510 (SAND-77-0225) 


WYOMING/URANIUM DEPOSITS 


WIND TUNNELS/USES 
Critical review of wind tunnel modeling of atmospheric heat 
dissipation, 2:49747 (BNWL-2221) 
TURBINES 


See also VERTICAL AXIS TURBINES 
VORTEX AUGMENTED TURBINES 
Rural energy centre for Africa using solar, wind, and biogas 
energies, 2:48092 
Updated homesteader, 2:48055 
WIND TURBINES/BIBLIOGRAPHIES 
Energy from the wind: annotated bibliography. First supplement, 
2:48272 (NP-22014) 
ND TURBINES/CONTROL SYSTEMS 
Omen) system for wind-powered generators, 2:48286 (SAND-77- 
WIND TURBINES/PUMPS 
Wind powered fluid compressor (Patent), 2:48281 
WIND TURBINES/RESEARCH PROGRAMS 
Federal Wind Ener Hop ag Fane ty (ERDA-77-32) 
WIND TURBINES/SITE S: ON 
Stochastic modelling of site wind characteristics. Final report, 
2:48287 (ERD. SF/00357-76/1) 
WIND TURBINES/TURBINE BLADES 
Segmented and self-adjusting wind turbine rotors. Final report, 
2:48277 (COO/2613-2) 
WINDOWS/ENERGY CONSERVATION 
Windows as an energy factor, 2:49088 (AD-A-037480) 
WINDOWS/HEAT LOSSES 
Evaluation of heat addition and heat losses through outer 
enclosures in the conditions of Uzbedistan, 2:49070 
WINDOWS/THERMAL INSULATION 
Windows as an energy factor, 2:49088 (AD-A-037480) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WISCONSIN/ENERGY CONSERVATION 
Wisconsin Regional Energy Project: an applied systems analysis 
approach to regional energy/environment modeling, 2:48868 
WISCONSIN/ENERGY DEMAND 
Wisconsin Regional Energy Project: an applied systems analysis 
approach to regional ee modeling, 2:48868 
WITWATERSRAND/GOLD RES 
Nature of the Witwatersrand gold-uranium deposits, ch. 2, 2:47695 
WITWATERSRAND, ORES 
Nature of the Witwatersrand cae deposits, ch. 2, 2:47695 
WOOD WASTES/COMBUSTION 
Combustion system (Patent; combustion system for wood wastes), 
wai 2:49405 


RKERS 

See PERSONNEL 

WORKING FLUIDS/PERFORMANCE TESTING 

Working fluid and cycle selection criteria for binary geothermal 

power plants with resource temperatures in the range of 220°F 
to 400°F, 2:48206 (TREE-1108) 

WORMS (ROUND) 

See NEMATODES 


WOUNDS/RADIATION MONITORING 
Wound-counting systems for the measurement and isolation of 
lutonium and americium, 2:49509 (RFP-2570) 
WWER-1 REACTOR/RADIOACTIVE AEROSOLS 
Radioactive aerosols at an atomic power station, 2:48409 
WWER-2 REACTOR/RADIOA( AEROSOLS 
Radioactive aerosols at an atomic power station, 2:48409 
WWER-3 REACTOR/RADIOA' AEROSOLS 
Radioactive aerosols at an atomic power station, 2:48409 
WWER-4 REACTOR/RADIOA( AEROSOLS 
Radioactive aerosols at an atomic power station, 2:48409 
WYHL-1 REACTOR 
Wyhl - no nuclear power plant at Wyhl - and nowhere else either. 
Reports made by citizens concerned, 2:48781 
WYLFA NUCLEAR POWER STATION 
See WYLFA REACTOR 
WYLFA REACTOR/PRESSURE VESSELS 
Experience of in-service surveillance and monitoring of 
fe concrete pressure vessels for nuclear reactors, 


Temperature control of prestressed concrete reactor pressure 
vessels, 2:48460 
WYLFA REACTOR/REACTOR COMPONENTS 
Corrosion protection of ing tendons, 2:48441 
WYOMING, 
Labile uranium in granitic rocks, 2:47708 
= na Western-States type uranium mineralization, ch. 3, 
Preliminary evaluation of uranium deposits. A geostatistical study 
of drilling density in Wyoming solution fronts, 2:47701 





xX 


X CHROMOSOME 
See HETEROCHROMOSOMES 
X RADIATION/BIOLOGICAL RADIATION EFFECTS 


Combined effects of pa ae and radiation in cultured 
mammalian cells, 2:49993 oo” 


X RADIATION/MONOCHROMATO 
Use of the Bormann effect to produce monoenergetic x-rays, 
2:50267 (UCRL-52286) 
X RADIATION/SCATTERING 
—— ic pulse produced by obliquely incident x rays, 


XENON/DIFFUSION 


Noble gas ity of polymer films and coatings, 2:49282 
FEL ECTRON-ATOM COLLISIONS 
Slow electron on atoms-the role er many-electron 


correlations (Green random phase approximation, up 
to 30eV, total and differential cross alee 2:50192 
XENON/ENERGY LEVELS 
Slow electron oan role of many-electron 
correlations random phase — up 
to 30eV, total and differential cross sections), 2:50192 
XENON/SEPARATION PROCESSES 


(Patent), 2:47770 
XENON 136/ENERGY LEVELS 


Decay schemes for mass dies ys 186], 138], and °7Xe (Halt-lives, 
J, 7, transition probabilities, s: tics), 2:50247 
XENON 137/BETA-MINUS D! 
ew schemes for mass separated Mise, ind 1 lta (Halt-lives, 
7, transition probabilities, systematics 
XENON N 138/ENERGY LEVELS 
Decay schemes for mass separated ***1, '**I, a nr (Halt-lives, 
J, 7, transition ities, systematics), 2:502: 
XENON ISOTO! /ENVIRONMENTAL }RANSPORT 
a 5 : nee system (Nevada Test Site), 2:49740 (EMSL- 
X-RAY DETECTION/GAS SCINTILLATION DETECTORS 
Recent devel ts in parallel-gridl, gas-scintillation 
counters (For use in x-ray astronomy), 2:49545 
ne a proportional counter as x-ray to light image 
converter, 2 


X-RAY DETECTION/HGI2 SEMICONDUCTOR DETECTORS 
Behavior of nuclear detectors irradiated with high x-ray 
Saar, 2:49525 
X-ray luminescence of mercuric iodide nuclear detectors, 2:49543 
X-RAY DETECTION/HIGH-PURITY GE DETECTORS 
~  crtntn in germanium low-energy x-ray detectors, 
X-RAY DETECTION/PHOTOMULTIPLIERS 
Wound-counti systems for the measurement and isolation of 
plutonium americium, 2:49509 4 mee 
/RESEARCH PROGRAMS 


X-RAY DETECTION 
Long-range materials research. Annual technical report (final), 1 
January-31 December 1976 (Center for Materials Researc! 

Stanford Univ.670GRA), 2:49141 (AD-A-037399) 
X-RAY DIFFRACTOMETERS/IMAGE INTEN: 
— a of x-ray diffraction patterns from biological 


X-RAY AY DOSIMETRY/CRYSTAL COUNTERS 
Diamond dosimeter for x-ray and y-radiation, 2:49575 
X-RAY RADIOGRAPHY (BIO ICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
Use of the Borrmann effect to produce nearly monoenergetic x 
sault 2:47829 
SPECTROMETERS/LI-DRIFTED SI DETECTORS 


ISMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 


Y 


Y CHROMOSOME 
See HETEROCHROMOSOMES 
YANKEE MAINE REACTOR 
See MAINE YANKEE REACTOR 
bey hdigital hybrid et orien for analysis of 
=semi sim y for analysis 
pulsed reactor performance, 2:48694 
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YEASTS/BIOLOGICAL RADIATION EFFECTS 

Experiments aboard biosatellites kosmos-690 and kosmos-782, 
50001 (N-77-10782) 
W CREEK-1 REACTOR/REACTOR CONTROL 
SYSTEMS 
Computer utilization for the advanced control concept for TVA’s 
Yellow Creek Nuclear Plant, 2:48672 
YELLO CREEK-2 REACTOR/REACTOR CONTROL 
SYSTEMS 


Computer utilization for the advanced control concept for TVA’s 
Yellow Creek Nuclear Plant, 2:48672 
IUM/HADRONIC ATOMS 


Some a ae a sae line shapes i 
Seer y (White noise approximation), 2:49231 (CONF- 
761164-1) 


YTTERBIUM CHLORIDES/THERMAL EXPANSION 
Densities and thermal expansion of some 44 rare earth 
chloride solutions between 5° and 80°C. II. SmCls, GdCls, 
DyCls, ErCls, and YbCls, 2:49277 
YTTRIUM/HADRONIC ATOMS 
Measurement of x rays from antiprotonic atoms and the effects of 
the strong interaction (Level widths and shifts, optical model 


_ tential, s-wave a 2:50215 


Euro energy market in 1980. Volume II (Book), 2:48942 
YUGOSLAVIA/GEOPHYSICAL SURVEYS 
Short review of the situation and some problems concerning the 
numerical geophysical data processing, 2:47417 


z 


ZEA MAYS 
See MAIZE 


LITES 
See also MORDENITE 
ZEOLITES/CHEMICAL REACTIONS 
—— -:* | rca caaa resonance of rare earth ions in zeolites, 
ZERO GRADIENT SYNCHROTRON 
See ZGS 
ZERO POWER REACTORS 
See also ZPPR REACTOR 
ZERO POWER REACTORS/CRITICALITY 
Monte Carlo criticality calculations of hydrogen moderated 
uranium systems pons hg the probability table method and 
multigroup cross section representations, 2:48574 (UCID-17455) 
method of calculating the fluence and spectrum of neutrons 
a critical assembly and the resulting dose, 2:48588 
ZERO POWER REACTORS/NEUTRON 
perturbations due to scattering materials and 


Neutron thet eet on the average ne 
the average 1 a the spectral index, 


hardness parameter, 
ZERO} POWER REACTORS/REACTOR KINETICS 
Neutron kinetics of highly compressed fissionable pellets, 2:48587 


(12.7-GeV protron synchrotron at Argonne.) 
ZGS/BEAM EXTRACTION 
experience with the resonance extraction slow 
control system at the Zero Gradient Synchrotron, 2:49481 
(CONF-7703 13-49) 
— FOCUSING MAGNETS 
ae by octupole for ZGS beam, 2:49447 (CONF- 
Ram0313-3 


go aoe ie rs to the Zero Gradien 
_— injection in’ it 
ynchrotron, 2:49480 (CONF- 77031332) 
New injection scheme at the ZGS, 2:49482 (CONF-770313-52) 


S yachronization of the Zero Gradient § ynchrotron (ZGS) and the 
“fast-c booster II injector, 2:49432 (CONF-770313-43) 
ZGS/BEAM ONITORS 


Development of low level beam diagnostics fo 
tn tho Zero Grodiont Stuckeceron, tetbaee te INF- 


313-34). 
magely ee pediiee reece, systems in the booster of the 
a 249445 (CONF-770313-30) 


Zero Gradient S 
— ACQ 
wa yr oy uisition and uae of the Zero Gradient S 
500 MeV booster synchrotron, 2:49449 (CONFLOS 
ZGS/ION SOURCES 


H™ source development at ANL, 2:49476 (CONF-770313-39) 
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ZGS/ON-LINE CONTROL SYSTEMS 
Betatron tune paar control in the Zero Gradient Synchrotron 


ZGS 
Atl (OONE-TIO i Pole Face Windings (PF Ws), 


Data acquisition and control oe the Zero Gradient Synchrotron 
500 MeV booster synchrotron, 2:49449 (CONF-770313-45) 
Mini-computer based RF control system for the ZGS, 


SYSTEMS 
measurement of injection tunes at the Zero 
iat Synchrotron, 2 2:49443 (CONF-7703 13-28) 


Effects of ———- resonances on a circulating beam of 

Emehrotren, 249431 (CONF-TI0313-38) 
tron, - 
ZINC/BIOLOGICAL EFFECTS , 
oe of a ite, Eubothrium salvelini 
hyllidea), on the resistance of juvenile sockeye 

=e Oncorhynchus nerka, to zinc, 2:50078 

Cas —e ret d sticklebacks (Gasterosteus aculeatus L.) 


ZINC) LOGICAL. CONCENTRATION 
Fluvial transport of selected heavy metals in the Grand Calumet 
River system (Cd, Pb, Zn, Fe), 2:49824 
Heavy metal itions to the surface waters, stream sediments and 
selected aquatic life in the Meramec Park Reservoir Drainage 
Basin, Missouri Cu, Pb, Zn, Cd), 2:49820 
Interrelationships of tissue copper and zinc concentrations in rats 
39947 y deficient in one or the other of these elements, 
Investigation of Clearwater Lake as a potential sink for heavy 
from lead mining in southeast Missouri, 2:49822 
— —— trations in human hair from India (Pilani, Rajasthan), 
Single human hair root analysis by nuclear particle accelerator 
technique, 2:49765 
ZINC (ON-ATOM COLLISIONS 
Electron-metal atom collision cross sections (Cross sections, 
autoionization review), 2:50193 
ZINC/ENVIRONMENTAL AL EFFECTS 
Investigation of Clearwater Lake as a potential sink for heavy 
from lead mining in southeast Missouri, 2:49822 
Trace metal and trace oa emissions to the environment by 


ZINC/ENVIRONMENTAL TRANSPORT _— 


Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
ro (thalassia testudinum) ann, 2: 49803 (CEER-2) 

ZINC/METABOLISM 
= a balance studies during total parenteral nutrition, 
ZINC/MILLING 
ba metal and de emissions to the environment by 
-zinc mining an ling operations, 2:49827 
ZINC/MINING 
Trace metal and trace organic emissions to the environment by 


lead-zinc and WELDING operations, 2:49827 
ZINC/ RESISTANCE 
Resistance seam we! 2:49143 
ZINC/ROOT ABSO) ON 
Release of cadmium, chromium, copper, nickel and zinc by 
sewage sludge and the subsequent uptake by members of a turtle 
(thalassia testudinum) ecosystem, 2:49803 (CEER-2) 
ZINC/SOIL CHEMISTRY 
Adsorption of alkaline earth, transition, and heavy metal cations 


by hydrous oxide of iron and aluminum, 2:49756 
ZINC/SPECTROPH METRY 


Tin in plants and surface waters in malaysian ecosystems, 2:49819 
ZINC/TOXICITY 

Study of the toxic effect of zinc on one-summer old carp. Part I. 
Lethal concentrations, 2:50058 (ORNL-tr-4353) 

Toxicity of 35 trace elements in coal to freshwater biota: a data 
base with automated retrieval capabilities (313 references), 
2:47254 (ORNL/TM-5793) 

ZINC 65/BIOLOGICAL ACCUMULATION 
bioavailability of sediment-bound trace metals with 
chemical eet i 110m/Ag, Cd, Co, ©Zn, 
Macoma balthica), 2 
ZINC 65/EXTRACTION 

Estimating bioavailability of sediment-bound trace metals with 
chemical extractants (/sup 110m/Ag, *Cd, Co, ©Zn, 
Macoma bal 50024 


balthica), 2: 
ZINC 65/INTESTINAL ABSORPTION 
Influence of age and sex on mineral absorption from the 
alimen tract (Rats, **Co, **Cr, Fe, Mn, ”Se, *Sr, “V, 
Zn), 2:50025 
ZINC 65/UPTAKE 
Influence of acute tissue injury 


by sheep erythrocytes 


on in vitro incorporation of ®©Zn 
particles), 2:5002 


ZIRCONIUM OXIDES/PHYSICAL PROPERTIES 


ZINC ALLOYS 
See also ZINC BASE ALLOYS 
ZINC ALLOYS/GRAIN eet or 
= of grain boundary reactions in 5151 LOL 
= se lattice imaging electron poh ra erat L- 
ZINC BASE ALLOYS/RESISTANCE WELDING 
Resistance seam welding, 2:49143 
a Univealty of Use contasane coal npdvegiition 
niversity o ‘s continuous ry! ion process, 
2:47071 (ORNL/TM-5737) 
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2:48198 





OCT. 31, 1977 
Report No. 


* CONF-761163- 
1 
CONF-761164- 


1 
CONF-761167- 


2 
CONF-761170- 


1 
CONF-761172- 


1 
2 
CONF-761175- 


1 
CONF-761217- 


1 
2 
CONF-761220- 


i 
CONF-761221- 

1 
CONF-761226- 

1 
CONF-761229- 


1 
CONF-761230- 


1 
CONF-761237- 


1 
CONF-770105- 

2 
CONF-770106- 


CONF-770114- 


Abstract No. Availability 

(2. information meeting for advanced water 

electrolyzers, Airlie, Virginia, United States 

of America (USA), 8-10 Nov 1976) 

2:47837 See BNL-22163 

(Nassau Mossbauer conference, Garden City, 

New York, United States of America (USA), 

18-19 Nov 1976) 

2:49231 Dep. NTIS, $3.50 

(Joint national meeting of Operations 
Research Society of America and the 

Institute of Management Sciences, Miami, 

Florida, United States of America (USA), 3-6 

Nov 1976) 

2:50488 See BNWL-SA-6005 

(ACM SIGUCC user services conference, 

Tucson, Arizona, United States of America 

(USA), 7-10 Nov 1976) 

2:50493 Dep. NTIS, PC A02/MF A01 

(NOAA symposium on fate and effects of 

petroleum hydrocarbons in marine 

ecosystems and organisms, Seattle, 

Washington, United States of America 

(USA), 10-12 Nov 1976) 

2:49801 See BNWL-SA-5864 

2:49802 See BNWL-SA-5868 

(Symposium on salt dome utilization and 

environmental considerations, Baton Rouge, 

Louisiana, United States of America (USA), 

22-24 Nov 1976) 

2:47794 See Y/OWI/TM-10 

(2. international symposium on land 

subsidence, Anaheim, California, United 

States of America (USA), 10-17 Dec 1976) 

2:48249 See LBL-4462 

2:49751 See LBL-4461 

(Solar cooling and heating forum, Miami 

Beach, Florida, United States of America 

(USA), 13-15 Dec 1976) 

2:48001 Dep. NTIS, PC A02/MF A0O1 

(2. workshop on geothermal reservoir 

engineering, Stanford, California, United 

States of America (USA), 1-3 Dec 1976) 

2:48251 See UCRL-79108 

(32. ACS southwest regional meeting, Fort 

Worth, Texas, United States of America 

(USA), 1-3 Dec 1976) 

2:48266 See LBL-5915 

(Fall meeting of the American Geophysical 

Union, San Francisco, California, United 

States of America (USA), 6-10 Dec 1976) 

2:49729 See UCRL-78627 

(Advisory group meeting on intercomparison 

and standardization procedures in the 

dosimetry of Co-60 gamma radiation and x- 

rays, Vienna, Austria, 6-10 Dec 1976) 

2:50008 Dep. NTIS, PC A02/MF A0i 

(Interagency committee on automatic data 

processing/special interest group for 

installation management, Washington, 

District of Columbia, United States of 

America (USA), 7 Dec 1976) 

2:50504 See LBL-5561 

(Meeting of the IEEE Power Engineering 

Society, New York, New York, United States 

of America (USA), 30 Jan-4 Feb 1977) 

2:50445 See LA-UR-77-1181 

(Public colloquium on mandatory 

license, Germantown, Maryland, United 

States of America (USA), Jan 1977) 

2:48950 Dep. NTIS, $18.75 

(Conference on the fundamentals of wetting 

and bonding between ceramics and metals, 

Bethesda, Maryland, United States of 

America (USA), 24-26 Jan 1977) 

2:49214 See LBL-6028 

(Accelerator technology workshop, 

Livermore, California, United States of 

America (USA), 25-27 Jan 1977) 

2:47739 See UCRL-79187 

(Golden Gate welding and metals conference, 

San Francisco, California, United States of 

America (USA), 26 Jan 1977) 

2:49427 See MHSMP-76-36 


Report No. 


CONF-770134- 


1 
CONF-770207- 


CONF-770210- 


5 
6 
CONF-770215- 


(Summ. 
CONF-770216- 


1 
CONF-770217- 


1 
CONF-770218- 


1 
CONF-770221- 

1 
CONF-770224- 


1 
CONF-770301- 


CONF-770313- 


Abstract No. Availability 

(International at on atomic, 

molecular, and solid state theory, collision 

ee iomenon, and computational methods, 
ibel Island, Florida, United States of 

America (USA), 16-22 Jan 1977) 

2:49289 Dep. NTIS, PC A02/MF A01 

(Symposium for public awareness on energy, 

Knoxville, Tennessee, United States of 

America (USA), 24 Feb 1977) 

2:48951 Dep. NTIS, PC A06/MF AO1 

(A.A. advancement of science conference, 

Denver, Colorado, United States of America 

(USA), 20-25 Feb 1977) 

2:47356 Dep. NTIS, PC A02/MF AO1 

2:48285 See manga 


(Technical committee ne 

a interaction, Tokyo, Japan, 3125 Feb 
2:48493 See IWGFR-16 

(Annual meeting of the Association of 
Asphalt Paving Technologists, San Antonio, 
Texas, United States of America (USA), 21- 
23 Feb 1977) 

2:47475 Dep. NTIS, PC A03/MF A01 
(Annual meeting of the American Physical 
Society, , Illinois, United States of 


America (USA), 7-10 Feb 1977) 
2:50218 See FERMI -77/17- 


THY 

2:47727 See SAND-77-0021 

(EPA workshop on environmental criteria 
development for radioactive waste 
management, Reston, Virginia, United States 
of America (USA), 3-5 Feb 1977) 

2:47788 See LA-UR-77-216 
(International symposium on the handling of 
radiation accidents, Vienna, Austria, 2 Feb-4 


: See SAND-76-5987 
(EPRI fuel cycle risk assessment 
Palo Alto, California, United States of 
America (USA), 9-11 Feb 1977) 
2:47746 See DP-MS-77-2 
(San Diego biomedical symposium, San 
Diego, California, United States of America 
(USA), 2-4 Feb 1977) 

2:49978 See LA-UR-77-531 
(173. national meeting of the American 
Chemical Society, New Orleans, Louisiana, 
wn States of America (USA), 20-25 Mar 
1 
2:49292 wn. Chemical Society 
(Corrosion/77 NACE ing, San 
Francisco, California, United States of 
America (USA), 14-18 Mar bing 
2:48481 Dep. NTIS, PC A02/MF AO1 
(Analysis of nuclear systems, Tucson, 
Arizona, United States of America (USA), 
28-30 Mar 1977) 
2:50347 See LA-UR-77-105 
2:50369 See LA-UR-77-860 
(15. midwestern mechanics conference, 
Chicago, Illinois, United States of America 
(USA), 23-25 Mar 1977) 
2:49236 See SAND-76-9062 
(Meat industry research conference, Chicago, 
Illinois, United States of America (USA), 24- 


25 Mar 1977) 

2:49988 See LA-UR-77-519 

(ICN-UCLA symposium on molecular and 

cellular biology, Keystone, Colorado, United 

States of America (USA), 7-11 Mar 1977) 

2:49905 See UCRL-79480 

(83. national meeting of American Institute of 
Chemical Engineers, Houston, Texas, United 

States of America (USA), 20-24 Mar 1977) 

2:47783 See BNWL-SA-5787 


(Particle accelerator conf Aerie (USA. 
Illinois, United States of America 16- 
18 Mar 1977) 
2:49423 See LA-UR-77-610 
2:49422 See LA-UR-77-604 

See LA-UR-77-582 


2:49471 
2:49436 See LA-UR-77-576 





Availability 


See LA-UR-77-567 
See LA-UR-77-566 
See ANL-HEP-CP-77-20 
See LA-UR-77-545 

See LA-UR-77-535 

See LA-UR-77-565 
Dep. NTIS, $3.50 

See BNL-22399 

See BNL-22400 

See BNL-22490 

See BNL-22492 

See BNL-22510 

See BNL-22493 

See BNL-22511 

See BNL-22520 
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Abstract No. Availability 


(Symposium on hydrogeochemical and 
stream sediment reconnaissance, Grand 
Junction, Colorado, United States of America 
(USA), 16-17 Mar 1977) 

See DP-MS-77-13 

: See DP-MS-77-9 
2:47668 See DP-MS-77-10 
2:47665 Dep. NTIS, PC A02/MF AO1 
2:47666 Dep. NTIS, PC A02/MF A0l1 
(IAEA international symposium on nuclear 
techniques in exploration, extraction and 
eon of mineral resources, Vienna, 
Austria, 7-11 Mar 1977) 
2:50138 See BNL-22432 
(12. Rencontre de Moriond, Haute-Savoie, 
France, 6-18 Mar 1977) 
2:50220 See LBL-6146 
(NBS international specialists symposium on 
neutron standards and applications, 
poem Maryland, United States of 
America (USA), 28-31 Mar 1977) 
2:50232 See LA-UR-77-707 
2:49508 See LA-UR-77-731 
2:49507 Dep. NTIS, PC A02/MF A01 
2:50009 Dep. NTIS, PC A02/MF AO1 
2:50262 Dep. NTIS, PC A02/MF A0O1 
2:50236 Dep. NTIS, PC A02/MF A01 
2:50288 Dep. NTIS, PC A02/MF A01 
2:49314 Dep. NTIS, PC A02/MF AO1 
(Reactor congress, Mannheim, German, 
py ublic of (F.R. Germany), 29 Mar- 
pr 

2:48799 See INEL-TR-13 
(Oil spill conference, New Orleans, 
Louisiana, United States of America (USA), 
8-10 Mar 1977) 
2:49800 See BNWL-SA-5825 
(26. annual ing of the southeastern 
section of the Geological Society 
Winston-Salem, North Carolina, United 
States of America (USA), 25 Mar 1977) 
2:49804 See DP-MS-76-72 
(Symposium on mathematical 
Madison, Wisconsin, United States of 
America (USA), 28-30 Mar 1977) 
2:50494 Dep. NTIS, PC A03/MF A01 
(5. international conference cn reactor 
shielding, Knoxville, Tennessee, United 
States of America (USA), 18-22 Apr 1977) 
2:50433 Dep. NTIS, PC A02/MF A01 
2:50465 See UCRL-78580 
2:50470 See ANL/FPP/TM-81 
(39. annual meeting of the American Power 
Conference, Chicago, Illinois, United States 
of America (USA), 18-20 Apr 1977) 
2:48315 TIC 
2:48355 TIC 
2:47236 TIC 
2:47237 TIC 
2:48364 
2:47238 
2:48316 


— Dep. NTIS, PC A02/MF AOl 

Conference on establishing solar 

regional network, Denver, Colorado, Onited 

States of America (USA), 26 Apr 1977) 

pinay Dep. NTIS, PC A0S/MF AO1 
symposium on circuits and systems, 

Phoenix, Ari United States of America 

(USA), 25-27 Apr 1977) 

2:50527 See UCRL-78747(Rev.1) 

(4. congress of the International Radiation 

Protection Agency, Paris, France, 24-30 Apr 


See UCRL-78311 


systems, 
America (USA), 4-6 Apr 1977) 
2:49232 Dep. NTIS, PC A02/MF AO 
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Report No. 
CONF-770413- 


1 
5 
CONF-770416- 


3 
CONF-770417- 


2 
CONF-770510- 


3 
CONF-770511- 


13 
CONF-770521- 


1 
2 
CONF-770525- 


Abstract No. Availability 
(Symposium on high speed computer and 
poe organization, Urbana, Illinois, 
United States of America (USA), 13-15 Apr 


1977) 
2:50503 See LA-UR-77-1065 
2:50516 See SU-326-P.39-21 
(79. annual meeting of American Ceramic 
Society, Chicago, Illinois, United States of 
America (USA), 23-28 Apr 1977) 
2:47763 See ARH-SA-261 
(Symposium on automation and 
cytochemistry, Chica; ry Illinois, United 
States of America (USA), ot a 1977) 
2:49904 See UCRL- 
(National conference on tne and 
disposal of industrial wastewaters and 
residues, Houston, Texas, United States of 
America (USA), 26-28 Apr 1977) 
2:47768 See Y/DA-6967 
(Environmental transuranium workshop, 
Woods Hole, Massachusetts, United States of 
America (USA), 19-22 ty 1977) 
2:49787 » PC A02/MF A0i 
2:49788 Dep. NTIS, PC A03/MF AOl1 
(Conference on interactive design systems, 
Cambridge, United dom of Great Britain 
and Northern Ireland x Jw 4 1977) 
2:50501 See LA-UR: 
2:50502 See LA- UR- 77-742 
(26. VIM conference, Minneapolis, 
Minnesota, United States of America (USA), 
4-6 Apr 1977) 
2:50492 See BNL-22592 
(Conference on accumulating the effects of 
power plant induced oe on <> 
me ey Gatlinbur, — Rgy oy nited 
tates of America Dent a 2 May ior 
2:49795 S, PC A03/MF AOl 
Se. ISA sym 2 an conference, Las 
Nevai United States of America 
wr A), 1-3 May 1977) 
2:49243 See LA-UR-77-372 
2:48685 Dep. NTIS, PC A02/MF AOI 
(28. national plant engineering and 
maintenance conference, , Illinois, 
7 States of America (USA), 9-12 May 
2:49144 See LA-UR-77-1030 
(American Chemical Society meeting, 
Montreal, Canada, May 1977) 
2:47729 See KY-L-891 
(Symposium for American et for 2 
Microbiology, New Orleans, Louisiana, 4 
United States of America (USA), 8-13 May — 
CONS/2114- 
1 


1 
CONF-770611- 


1 
CONF-770801- 


1977) 
2:50026 See DP-MS-77-6 
(Symposium on ement of low level 
radioactive waste, Atlanta, Georgia, United 
States of America say’ 23-27 4 1977) 

: See MLM-2422(OP) 

. NTIS, PC —_— A0l 
See DP-MS-77-17 

: . NTIS, PC A02/MF = 
(2. workshop on distributed data 
and computer networks, Berkeley, California, 
United States of America (USA), 25-27 May 


1977) 
2:50541 See BNL-22473 
2:50542 See BNL-22612 
(16. AESOP conference, Seattle, Washi 
om States of America (USA), 2-5 May 
2:50545 See LA-UR-77-1215 
(FOCUS-17 conference, Costa Mesa, 
California, United States of America (USA), 
23-26 May 1977) 
2:50529 = See Y/CSD/INF-77/1 
(7. symposium on hysical properties, 
Maryland, United States of 
America (8) 10-12 May 1977) 
-UR-77-739 
(IEEE conference on power industry 
. i lications, Toronto, Cota 24- 
2 May 1! 1 


2:48590 See BNL-22171 


Abstract No. Availability 
= juters users group meeting, San 
venaece nited States of 
yee ‘merica (USA), 1-6 May 1977) 
2:50495 Dep. NTIS, PC A02/MF A01 
(Expert conference, Oslo, Norway, 11-13 


May 1977) 

2:50044 Dep. NTIS, PC A03/MF AO1 

(4. international conference on fracture, 

Waterloo, Canada, 19-24 Jun 1977) 

2:49163 See SAND-76-5113 

on automatic control conference and 
IEEE Society on Control Systems, San 

Francisco, California, United States of 

America (USA), 22-24 Jun rh 

2:50528 See UCRL-78887 

(American Nuclear Society annual 

New York, New York, United States of 

America (USA), 12-17 Jun 1977) 

2:47736 i S, PC A02/MF A011 

2:50231 22864 


meeting, Mi ee, Wisconsin, 
United States of America (USA), 26-29 Jun 


See K/CSD/INF-76/17 
(Conference on numerical analysis, 
United Kingdom of Great Britain 2 and 
Northern Ireland (UK), 28 Jun-1 Jul 1977) 
2:50496 Dep. NTIS, PC A02/MF A01 
(2. international eres on cancer 
therapy by hyperthermia and radiation, 
Essen, German, Federal Republic of (F.R. 
bo a 2-4 Jun 1977) 

Dep. NTIS, PC A03/MF A01 
sol conference, Los Angeles, 
California, United States of America (USA), 
6-9 Jun 1977) 

2:50297 NTIS, MF A0Ol 
(3. international conference on ion beam 
analysis, Washington, District of Columbia, 
om red States of America (USA), 27 Jun-1 Jul 
2:47812 See SAND-77-0400C 
(International conference on 
Boston, Massachusetts, United States of 
America (USA), 17-22 Jul 1977) 
, enti See EGG-1183-2358 

enic engineering conference, Boulder, 
Colseeda, United States of America (USA), 


2-5 Aug 1977) 
2:49571 See LA-UR-77-515 
See BNL-22815 


2:49704 
2:48976 Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A02/MF AOI 


2:48833 

2:47070 Dep. NTIS, PC A02/MF AOl1 
2:49568 Dep. NTIS, PC A02/MF AO1 
2:49569 . NTIS, PC A02/MF A01 
2:49570 . NTIS, PC A02/MF A01 
2:49241 Dep. NTIS, PC A02/MF A01 
2:50227 Dep. NTIS, PC A02/MF AO1 
2:49797 ‘nse gan State University 
2:49936 Cicbigan State University 


(1975). 

2:49798 a State University 
2:49233 . NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AO1 
See COO-3563-53 


A04/MF A01 
A03/MF AOl 


03/MF AO0l1 
A03/MF AO01 


SPTIIFITITT: 


A03/MF A0l 





DLR-FB- 
76-11 

DLR-IB- 
553-75/1 


553-75/16 
-5033 


2:49105 
2:49 106 


2:48647 
2:48308 


2:49118 
2:49066 


2:47891 
2:47859 
2:47286 


2:50202 


2:49710 
2:49711 


2:48534 
2:48535 
2:48870 
2:47745 
2:49804 
2:47746 
2:50026 
2:47667 
2:47668 
2:47669 
2:47787 
2:47833 


2:47747 
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Dep. NTIS, PC A04/MF A0O1 


Cc 

Dep. NTIS, PC A0S/MF A01 
Dep. NTIS, PC A03/MF AO1 
See AD-A-035322 


See AD-A-035088 
See AD-A-038447 


See AD-A-037394 
See AD-A-038253 


See AD-A-038303 

See N-77-10033 

Bureau of Indian Affairs, 
Navajo Area Office, Window 
Rock, AZ 

See N-77-10919 


See N-77-10700 
See N-77-10702 


NTIS 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A03/MF AO! 
Dep. NTIS, PC A04/MF AOI 


430/1/75/011 
450/2-76/024 
520/5-76-015 


520/5-77-001 


530/SW-159 
600/4/76/053 


EPA-R- 


2-73-167 


Abstract No. 


2:48829 


2:49566 
2:48844 


2:47907 
2:47895 
2:47366 


2:49352 
2:48828 
2:50164 


2:49750 
2:49271 


2:49740 
2:49789 
2:49986 
2:49790 
2:49741 


2:50263 


2:49808 
2:49714 
2:49742 


2:49837 


2:47875 
2:47826 


2:47239 


2:47116 
2:47117 
2:47157 
2:47158 
2:47188 
2:48317 
2:47159 


2:47655 
2:47656 
2:47670 
2:48871 
2:48872 
2:48923 
2:47287 
2:47288 
2:49707 


2:47476 
2:48295 
2:48366 
2:48367 
2:48362 


2:48159 
2:48853 
2:48845 


2:50444 
2:50420 
2:48248 
2:50473 
2:49194 
2:50474 


2:47323 
2:48341 
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Availability 


See AD-A-037721 


See AD-A-037591 
See AD-A-037722 


Dep. NTIS, $4.50 
Dep. NTIS, PC A03/MF AO! 
NTIS, PC A02/MF AO1 


See AD-A-037393 
See AD-A-037676 
See AD-A-037645 


Dep. NTIS, PC A04/MF A0O1 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A0S/MF AOl 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A07/MF AO1 


See LA-6783-MS 
See PB-261318 


Dep. NTIS, PC A03/MF AOl 
NTIS, PC A19/MF AOI 
A12/MF AOI 

PC A05/MF AOI 

A04/MF AOI 

A04/MF AOI 

A08/MF AOI 

A0S/MF AO1 

A03/MF AOI 


A21/MF A0Ol 
A06/MF AO1 
A10/MF AOl1 
A04/MF AO1 
A03/MF AOl1 
A07/MF AOl1 
A05/MF AO1 


A02/MF AO1 
A06/MF AO1 
A09/MF AOl1 
Al2/MF AO1 
A09/MF AO1 
A04/MF AO1 
A20/MF AOl1 
Al1/MF AOl 
A08/MF AOl 


A02/MF AOl 
A19/MF AOl1 
A05/MF AO1 
A20/MF AOl 
A10/MF AO1 


A07/MF AOl 
A07/MF AOl1 
A04/MF AO1 


A07/MF AOl 
A03/MF AO1 
A08/MF AOl1 
A04/MF AOl 
A04/MF AO1 
A05/MF AOl 


A05/MF AOl 
A06/MF AOl 
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ERDA- 
31-109-38-2962 
31-109-38- 


1513-54 
1514-65 
1517-29 


Abstract No. 


2:48336 


2:48311 
2:48873 
2:48352 
2:50123 
2:49809 
2:49058 
2:48851 
2:48852 
2:48483 
2:47118 


2:47337 
2:47160 


2:47938 
2:47939 
2:47940 
2:47941 
2:47942 
2:47943 


2:47944 
2:47945 


2:47946 


2:49086 
2:48519 
2:48525 
2:48526 
2:49321 
2:50010 
2:47120 


2:47121 
2:47122 


2:47161 


Availability 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A07/MF AOI 


Dep. NTIS, PC A10/MF A01 
Dep. NTIS, PC A07/MF AO1 


California Inst. of Technology 
(1976). 


See EPRI-255(TR1) 


See EPRI-255(TR2) 
Dep. NTIS, PC A06/MF A01 


Dep. NTIS, PC A08/MF AO! 
Dep. NTIS, $4.00 
Dep. NTIS, PC A04/MF AO! 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF A01 
Dep. NTIS, $3.50 


Dep. NTIS, PC A03/MF A01 
Dep. NTIS, PC A03/MF A01 


Dep. NTIS, PC A03/MF AO1 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 


See DSE/1024-1 
Dep. NTIS, $9.75 
Dep. NTIS, PC A19/MF AOI 
Dep. NTIS, PC A03/MF AOI 
See PB-265484 
S, $6.00 

. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF AOI 
See AD-A-034224 


BRH Technical Information, 
Rockville, MD 


Dep. NTIS, PC A04/MF A01 
. NTIS, PC A06/MF AO1 
. NTIS, PC A03/MF A01 

. NTIS, $4.00 
. NTIS, PC A03/MF AOl 
. NTIS, PC A04/MF AOi 
NTIS, PC A03/MF AOl1 


2472-7 
2472-8 
2472-10 
2494-1 
2516-1 
2537-1 
2549-3 


G- 
76/323 


77-137 
77/141 


16/412 


76/90-EXP 
77/17-THY 


FES- 
77-13 


FLUOR- 
1517-1900/01 


Abstract No. 


2:47289 


2:47242 
2:48977 


2:47499 


2:48933 


2:50206 
2:50218 


2:47253 


2:47161 


2:48435 
2:48472 
2:48484 
2:48380 
2:47748 


2:47765 
2:48349 
2:48485 


2:48486 
2:49195 


2:49272 
2:49222 


2:47671 
2:50107 


2:50266 


SBS8 9837825898 

88s 3 8 
SssSeeseess S88 
BEEEEEELEEE BEE 


> 


3: 


> 
A 
45 


- 
Be 


BSSSSSSSESSSSSSSE 
a 


PLDDDDDDDDVDPVPPDDPYPYPPPPYPPYPPPPPPPDDYS 
8 e 
8 88 


SSSPPPELIL TTT T TITS SSTSTITTISTTTTTTTTS 
PEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 


Bat 


By 
-_ istration, Washington, 


See PB-265822 


Dep. NTIS, PC A03/MF AO! 
Dep. NTIS, PC A02/MF AOI 


Bureau of Indian Affairs, 
Window Rock, AZ 


See FE-1517-29 

Dep. NTIS, PC A04/MF AO! 
wn MF AO 

Dep. NTIS, 

Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AOI 
See AD-A-035292 

AT 

AT 

Dep. NTIS, PC A0S/MF A01 


Dep. NTIS, PC A02/MF A01 
Dep. NTIS, PC A02/MF AOI 


o- NTIS, PC A03/MF AOI 
S, MF A0l 


See AD-A-034948 





K- 
76-38U(R) 
K/CSD/INF- 
16/17 
2201(Pt.5) 


Abstract No. 


2:49708 
2:49743 


2:49604 
2:49605 
2:49218 


Availability 

Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A24/MF AOI 
See AD-A-035249 

See AD-A-035272 

Dep. NTIS, PC A03/MF AOI 


uy 
rt NTIS, PC A04/MF AO1 
. NTIS, PC A05/MF AO1 

ar 


AT 

Dep. NTIS, PC A03/MF AOl1 
See PB-261544 

See AD-A-037433 

See AD-A-0347432 

See AD-A-037431 

See AD-A-037430 


See SAND-76-5987 
See BNL-22432 


Dep. NTIS, PC A0S/MF A01 
Dep. NTIS, PC A04/MF AOI 
See PB-262562 

Dep. NTIS, PC A02/MF AOI 
See AD-A-035055 


Dep. NTIS (US Sales Only), 
PC A10/MF AOl 


See N-77-10140 

Dep. NTIS (US Sales Only), 
PC Al2/MF AOl 

See AD-A-038321 

Dep. NTIS, PC A02/MF A01 
Heymanns (Nov 1976). 
Heymanns Nov 197 


Dep. NTIS, PC A02/MF AOI 


: 
aE 
4 wa 
5 8 
Bs 


A04/MF AOl 
A02/MF AOl 


A10/MF AOl 
A03/MF AOl 


A04/MF AOl 
A02/MF AO1 


i 


POREEY BF FF SUVVITTIITTT 


BSSAGG 34 BA BdddddR00 


: 


Abstract No. 


2:49571 


2:50228 
2:50292 
2:47858 
2:47495 
2:50370 
2:50101 
2:47971 
2:49172 
2:49221 
2:49427 


2:49209 
2:49196 
2:49693 





ERA Vol. 2, No. 20 


Availability 


3 


NTIS, PC A02/MF AOl 
02/MF A01 


z4 
3 
> 


LYY 


geneenee 
SSSSSSSSS 


ae 
Bee 


ce 
Besse 


EEEEEEEEEEEEEEEEEEEE 


PYPPPPLPPYPPPYPYPYYYYDY 


BBSSSSSSSSSS 


SSSSSSIIIIITITITITITTY 
Bey: 


>>>>s 
Sk 
ase 
BEE 


ee 
Beeeeeee 


PVYDPDPDDDDPDDDDPPDDVYDDRH VW VV 
BSSSSSSASSSSSSSSSSS 

Ss Ss 

sessee 

SSeeee 


¥ 


A04/MF AOI 
. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AOI 
See PB-261741 


See AD-A-038522 
See AD-A-035283 


See AD-A-035036 
See N-77-10840 

See N-77-10926 

See N-77-10032 

See PB-265267 

Dep. NTIS, PC A04/MF AO1 
See N-77-10778 

See SAN-1108-76-3 

See AD-A-038393 

See AD-A-035179 

Dep. NTIS, PC A03/MF AO01 
See PB-265857 


Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NTI 
Dep. NII 
Dep. NTI 





OCT. 31, 1977 


Report No. 


MSNW- 
77-1049-1 
71TRIS 
6808 

N- 
75—70624 
77-10032 
77-10033 
77-10140 
77-10149 
77-10517 
77-10521 
77-10610 
77-10700 
77-10702 
77-10778 
77-10782 
77-10840 
77-10877 
77-10878 
7T7-10894 
77-10895 
77-10909 
77-10910 
77-10913 


Abstract No. 


2:48277 
2:49719 
2:47860 
2:49355 
2:48494 
2:49098 
2:48928 


2:47858 
2: 47859 


2:47859 
2:47858 
2:47823 
2:48533 
2:47291 


2:50153 
2:47952 


2:50184 
2:50332 
2:49242 
2:50001 
2:50194 
2:50159 
2:49068 


2:49334 
2:49370 


2:50156 
2:50157 


2:48563 
2:48649 
2:48725 


Availability 


See COO/2613-2 

See PB-262850 

See COO-3166-21 

See AD-A-037732 

See NYO-3930-9 

See PB-261805 

NTIS, PC A03/MF AOi 


NTIS, PC A04/MF AO1 


See N-77-10033 
See N-77-10032 
See N-77-10910 
See N-77-10140 
See N-77-10610 


See N-77-10993 
See N-77-10149 


See N-77-10877 


See N-77-10909 
See N-77-10878 
See N-77-10782 
See N-77-10925 
See N-77-10991 


See PB-264961 


See AD-A-037413 
See PB-264692 


See PB-265726 
See PB-265820 


See ORNL/Sub-4380/1 


General Electric Co., San 
Jose, CA 
General Electric Co., San 
Jose, CA 


See PB-266010 

Dep. NTIS, PC A03/MF AOl 

—— —_ Foundation, 

Dep. NTIS PC PC A03/MF AOl 

Montana Energy Advisory 

State of California ~ = 

tate 

eee Conservation and 
an Commission, 

Sacramento, 


Univ. - > 
Los Angeles, CA 


21862 


21867 


21871 
21889/1 


21889/2 


21889/3 


21891 
21895 
21896 
21900 
21901 
21904 
21967 


21972 
21973 


21975 


21976 
21977 
21978 
21983 
21985 


21986 


Abstract No. 


2:48882 


2:47579 


2:48981 
2:47138 
2:47424 
2:49006 
2:47068 
2:50546 


ae 


2:48297 


2:48989 


2:47571 
2:47055 
2:48875 


2:47582 


2:49064 
2:48294 


Availability 


Center for the Continuing 
Study of the California 
Economy (1976). 
Californi 


Devel Commission, 
lopment 

Sacramento 

California | Resources 


Development Commission, 

it 

Sacramento 

Center for Continuing Study 

~ California Economy, Palo 
ito 

Missouri of Natural 

efferson Ci 


tt Commission 
Drossler Research Corp., San 
M . esersy Ad 
ontana \visory 
Council, Helena 
Montana Energy Advisory 
Council, Helena, MT 
Montana Energy Advisory 
Council, Helena 
Dep. NTIS Pan pn Only), 
PC A23/MF A\ 


Dep. NTIS (US Sales Only), 
PC A02/MF AO1 





Abstract No. 


2:48912 


2:47583 
2:48272 


2:49107 


22028(Vol.1) 
22028(Vol.2) 
22029 


2:48993 
2:48994 
2:47653 


2:47631 
2:48990 


22031 
22033 


2:49745 
2:50549 
2:47352 
2:48410 
2:48930 


2:48919 


2:49350 
2:50346 
2:50462 


2:49162 
2:48002 


72/03579/A05/76/ 

2 2:47935 

74-15532/PR/76/1 2:47954 
7RANN, 


2:47141 
2:48536 


Availability 


2:48591 
2:49247 
2:47811 


California Energy Resources 

Conservation and 

Development Commission, 
ramento 

State of California Energy 

Resources Conservation and 

Development Commission, 

Sacramento 

TIC 

Colorado State Univ., 

Publications Dept., Fort 

Collins, CO 

Illinois Agricultural Energy 

Advisory Committee, Dept. of 

Business and Economic 

ery ent, Springfield 

ivision of Energy 
tis7O 


California Energy Resources 
Conservation and 
Development Commission 
(1977). 

California Energy Resources 
Conservation and 
Development Commission, 
Sacramento 

GPO, $17.75 per set 

$17.75 

Dep. S (US Sales Only), 
PC A09/MF A01 

Dep. NTIS, PC A06/MF A0O1 
Energy Resources 
Conservation and 
Development Commission, 
Sacramento, CA 
Environmental Protection 
Agency, Las Vegas, NV 

GPO, $4.20 

Federal Energy 
oo Washington, 
Council on Economic 
Priorities (1975). 

General Electric Co., 

Research and Development 
Center, Schenectady, NY 
Federal Energy 
Administration, Washington, 


2:49228 


2:48913 
2:48877 


2:49903 
2:49876 


2:48675 
2:48381 
2:48627 
2:48728 
2:48729 
2:48730 
2:48731 


2:47789 


2:48563 
2:48407 


See AD-A-035336 
See AD-A-037693 
Dep. NTIS, PC A02/MF AOI 


Naval Research Lab., 
Washington, DC 


See COO/2622-1 


See PB-262450 
See PB-262396 


See PB-265615 
See AD-A-038276 
See AD-A-038251 


NTIS, PC NO2/MF NO1 
NTIS, PC AO1/MF AOl1 


2:47142 


2:50047 
2:49746 


NTIS, PC AO1/MF NOI 
See NUREG-0025-14 
Dep. NTIS, PC A03/MF AOI 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOl 


Abstract No. 


ERA Vol. 2, No. 20 


Availability 


6-0715 
Dep. NTIS, PC A04/MF AOI 


TIC, $3.70 
TIC, $3.70 


NTIS, PC A02/MF AO1 
S, PC A04/MF AO1 


A03/MF AO1 
, PC A03/MF AOI 
S, PC A02/MF AOI 


S, PC A99/MF AOl 


S, PC A02/MF A01 
» PC A06/MF AO1 
A03/MF AO1 
A06/MF AO1 
A06/MF AOl1 
A03/MF AOl1 
A05/MF AOl1 


DH BDVVVDVDHRHA 


eS 


4549553 ‘ oh: SEEEEEE 5 


IAAT AAA 


7 


A03/MF AOl1 


A04/MF A03 
A04/MF AOl1 
A03/MF AO1 
A04/MF AOl1 


PYLPYPYPPYYPLY 


A03/MF AO1 


A03/MF AOl 
A04/MF AOl1 
A05/MF AO1 
A03/MF AOl1 
A03/MF AOl 
A03/MF AOl1 
All/MF AOl 
A04/MF AOl1 
A04/MF AOl 
A03/MF AOl 
A04/MF AOl1 


an 


: 


Bee 


BLBDRRRRD BBBDZDDDD 
BSSSGGGGGGG AOGGRRRRRRR AAGGGGGGR0 6 Add00 


ee 
Bezee 


sense 999599554555 44554545455 3 
eee 


883% 
B 


Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Bg 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
ar 
AT 

oP 
Dep. 
Be 
Dep. 
Dep 
Bg 
a 
Bg 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Be 
Dep. 
Dep. 
Be 
Bp 
Dep. 





OCT. 31, 1977 


150,462/B/ 
158,100/B/ 
ATENTS-DD- 


118,955/D/ 
PATENTS-DE- 


1,231,222 
2,006,213/C/ 
2,239,226/C/ 


2, 365, 120/B/ 
2,404,985/B/ 
2,455,366/A/ 
2,501,794/A/ 
2,503,124/A/ 
2,506,293/A/ 
2,506,905/A/ 
2,509,422/A/ 
2,510,047/A/ 
2,510,321/A/ 
2,511,740/A/ 
2,516,525/A/ 
2,517,126/A/ 
2,518,926/A/ 
2,522,222/A/ 
2,555,085/A/ 
2,557,910/A/ 
2,601,976/A/ 
2,604,684/A/ 
2,605,519/A/ 
2,612,729/A/ 
2,615,249/A/ 
2,615,686/A/ 
2,622,657/A/ 
ATENTS-FR- 


2,293,767/E/ 
2,297,481/A/ 
ATENTS-GB- 


1,461,263/A/ 
1,461,264/A/ 
1,461,275/A/ 
1,461,581/A/ 


Abstract No. Availability 


2:49989 
2:49703 


2: 50505 


Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF A0O1 


Dep. NTIS, PC A06/MF A01 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF A01 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A07/MF AOI 
Dep. NTIS, PC A03/MF A01 


2:48895 GPO, $3.25 
(Canadian: Commissioner of Patents, Ottawa, 
24738 KIA OEI; $1.00 per copy) 


‘cecieitbiom Dr. Karel Neumann 

Advokatni poradna c. 10, Zitna 25, Prague I, 
Czechoslovakia, Kes. 10 per copy) 

2:48593 

2:48605 

(German (East): Zeitungsvertrieb Gebrueder 
Petermann, Kurfuerstenstr, 111, 1000 Berlin 
West 30, German Democratic Republic, DM 
3.- (West German Marks) per copy) 

2:48786 

(German: Deutsches Patentamt, Dienstatelle 
Berlin, Gitschiner Str. 97-103, 1000 Berlin 61, 
German, Federal Republic of (F.R. 
Germany), DM 3.- per copy, plus postage) 
2:49375 

2:47958 

2:48614 

2:49051 

2:50467 

2:47843 

2:48523 

2:50457 

2:48419 

2:48465 

2:48466 


(French: Service d’Edition et de Vente des 
Publications Officielles, 39 rue de la 
Convention, Paris 15, France, 2.50 F per 
copy, plus 1.80 F postage for 1 copy) 
2:47795 


2:48599 

(GB: Comptroller-General, The Patent Office 
(Sale Branch), St. Mary Cray, Orpington, 
Kent, BR 53rd, UK, 0.25 pounds per copy) 
2:47742 

2:47737 

2:48811 

2:47743 

(Japanese: Hatsumei-K yokai (Invention 
Association), 17 Shiba, Nishikubo-Akefune 
Cho, Minato-Ku, Tokyo, Japan, $.20 per 


Report No. 


1975-40,997/A/ 
1975-43,391/A/ 
1976-64,192/A/ 
1976-64,197/A/ 
1976-64,198/A/ 
1976-65,294/A/ 
1976-65,295/A/ 
1976-66,995/A/ 
1976-66,996/A/ 
1976-66,998/A/ 
1976-67,897/A/ 
1976-67,898/A/ 
1976-71,487/A/ 
1976-71,488/A/ 
1976-71,490/A/ 
1976-71,492/A/ 
1976-71,493/A/ 
1976-71,494/A/ 
1976-71,495/A/ 
1976-72,891/A/ 
1976-72,892/A/ 
1976-72,893/A/ 
1976-72,894/A/ 
1976-72,897/A/ 
1976-72,899/A/ 
1976-74, 196/A/ 
1976-74,198/A/ 
1976-75,890/A/ 
1976-75,891/A/ 
1976-75,893/A/ 
1976-75,895/A/ 
1976-77,795/A/ 
1976-79,894/A/ 
1976-79,895/A/ 
1976-79,896/A/ 
1976-79,897/A/ 
1976-81,191/A/ 
1976-81,292/A/ 
1976-81,293/A/ 
1976-81,294/A/ 
1976-81,296/A/ 
1976-81,297/A/ 
1976-81,300/A/ 
1976-82,890/A/ 
1976-82,891/A/ 
1976-82,893/A/ 
1976-82,894/A/ 
1976-82,896/A/ 
1976-82,897/A/ 
1976-82,900/A/ 
1976-83,995/A/ 
1976-83,998/A/ 
1976-85,091/A/ 
1976-86,692/A/ 
1976-86,693/A/ 
1976-87,699/A/ 
1976-89,100/A/ 


1976-96,999/A/ 
TENTS-NL- 


7,605,623/A/ 
TENTS- 


US- 


1975-29,992/A/ 
1975-29,993/A/ 
1975-29,996/A/ 
1975-30,000/A/ 
1975-31,297/A/ 


Bie 


2:48757 
2:48651 
2:48690 
2:47828 


4,013,978 
4,014,279 
4,014,314 
4,015,116 
4,016,095 


PATENTS-US- 


Abstract No. Availability 
2:50424 
2:48628 
2s 48629 


(Netherlands: The Patent Office 
Octrooiraad),, Patentslaan 2, Rijswijk 2. H 
tents, Netherlands, F. 3.00 per copy) 


47415 
(US: Commissioner of Patents, Washington, 
D.C. 20231, USA, Risen 

2:49252 

2:47637 

2:47636 

2:47423 

2:47457 

2:49371 

2:47513 

2:47840 

2:48281 

2:48088 

2:48152 

2:48151 

2:47847 

2:48282 

2:49565 





PB- ERA Vol. 2, No. 20 


Report No. Abstract No. Availability Abstract No. Availability 


4,016,836 2:49138 
4,019,315 9 2 NTIS, PC A04/MF A0Ol 


NTIS, PC A03/MF AO1 
. NTIS, PC A06/MF AO1 


NTIS, PC A03/MF AO1 
NTIS, PC A06/MF AOI 
NTIS, PC A03/MF AOI 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A05/MF AOI 
NTIS, PC A06/MF AO1 
. NTIS, PC A03/MF AOl 
S, PC A06/MF AO1 
NTIS, PC A03/MF A01 


NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A04/MF A0O1 
NTIS, PC Al1/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A0S/MF AOI 
NTIS, PC A10/MF A0Ol 
NTIS, PC A07/MF AOl 
NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AOl 


NTIS, PC A0S/MF AOI 
Pub. in APEC J. (Automated 


Procedures for 
Consultants), siete ren. 





OCT. 31, 1977 
Report No. 


265041 


Abstract No. 


2:47255 
2:49097 
2:49131 


2:47291 
2:49367 
2:50221 
2:50291 
2:48380 


2:50301 
2:50345 


2:50435 
2:50478 
2:50393 
2:50479 
2:50453 
2:50348 
2:50159 
2:47654 
2:47954 
2:47162 
2:49362 
2:48984 
2:49363 
2:48549 
2:47738 
2:48539 
2:49509 
2:47490 
2:50049 
2:49924 
2:49846 
2:48187 
2:48288 
2:48274 
2:49271 
2:49606 
2:47971 
2:48740 
2:48741 
2:48742 


2:48743 
2:48744 


Availability 


NTIS, PC Al3/MF AOl 
NTIS, PC Al2/MF AO1 
NTIS, PC Al4/MF A01 
NTIS, PC A08/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A04/MF A0O1 


NTIS, PC A03/MF AO1 
NTIS, PC A05/MF AOi 
NTIS, PC A03/MF AOi 


NTIS 

NTIS, PC A05/MF AOl 
NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF AOl 
NTIS, PC A08/MF AO1 
Dep. NTIS, PC A02/MF A01 
See N-77-10610 

See N-77-10521 

See N-77-10894 

See N-77-10895 

See GA-A-14302 


See AD-A-037523 
See AD-A-037524 


Dep. NTIS, PC A02/MF AOi 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF A0O1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AO1 
See N-77-10991 


See PB-262012 


Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF A01 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF A01 
Dep. NTIS, PC A05S/MF AOI 
Dep. NTIS, PC A02/MF A01 
Dep. NTIS, PC A03/MF AOI 
See EGG-1183-2358 

See AD-A-038266 


Dep. NTIS, PC A04/MF A01 


Report No. 


SAN/1101- 
76/3 
er? 1207- 

SAND- 


75-0248C 
75-0439 


2:47968 
2:49116 


2:50547 
2:48473 
2:50508 
2:49201 
2:47753 
2:47871 
2:48745 
2:48498 
2:48278 


326P33X5 
326P38X7 
326P38X9 
326-P.39-14 
326-P.39-21 
64396 
67113 


TE- 
4217/4220-123-77 
4220-78-77(Draft) 


TI- % 
(01)-QR-77-01) 
TID- 


2:49367 


2:49053 
2:49054 


2:49701 


27559/1 


Abstract No. 


Availability 


Dep. NTIS, $4.50 
Dep. NTIS, PC A08/MF AO01 


NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 


: 
: 
8 
E 
ES 


>>r>r> 
BEER 
Beeeee 


‘ 


ce 
Beessseese 


— 


A03, 
prov 4 AOl 
A03, 


>> 
S38 
445 


> 


03/MF A01 
03/MF AO1 
A02/MF A01 
PC A03/MF AO0l 
NTIS, PC A02/MF A01 
Dep. NTIS, PC A03/MF AO1 
See PB-265714 

See AD-A-038293 


See PB-262499 


SUPTESTTTETTTIITTTTTSTTIIIIII FITTS TATTITITT 


daneeneessddddddddadadeeaananeecccaed gage 
BBSSSSASAASASASSASSSSSSSSSSSSSSSSSSSS elefele! 


$3 





TR- 
Report No. 


27559/2 
27559/3 
27559/4 
27602 
27610 
27628 


TI- 
75-54025/6 
76-54024/1 


U- 
6252 
UCHI-CPL- 
76-48 


UCID- 
17377 
17407 
17426-77-4 
7446-2 


52138(Rev.1) 
52175(Rev.1) 
521 


Abstract No. 


2:48958 
2:48959 
2:48960 
2:49304 
2:48985 
2:49510 


2:47831 
2:50092 


2:49093 


2:47792 
2:48206 
2:48207 
2:48226 
2:48247 


2:48748 


2:49730 
2:49732 


2:49713 
2:49712 


2:50517 
2:48592 
2:48836 
2:48749 
2:48750 


Availability 
. NTIS, PC A1l7/MF A0i 
. NTI 
. NTI 
. NTI 
. NTIS, PC A09/MF A01 
. NTIS, PC A02/MF AO1 


See AD-A-034152 
See AD-A-035057 


See PB-261042 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC Al2/MF AOl 
Dep. NTIS, PC A08/MF AOI 

. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A15/MF A01 
Dep. NTIS, PC A16/MF AOI 


See PB-262814-T/SL 
See PB-264890-T/SL 


See PB-265455 
See PB-261071 


¥ 
ies 
Seesss 
4444345 


Ste: 
Be 


2 
S588 
BEzE 


>>r>> 
BEE 
Bee 


> 
= 
ze 
ze 


refots! BSSSSSSISSSSISSSSSS 


NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 
NTI 


PYQBD PPYYPYYPYPPYPPPPPPPYYORY 


Dep. 
Dep 
Dep 
Dep. 
Dep. 
Dep. 
Dep 
Dep 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep 
Dep. 
Dep. 


; 
2 
8 
E 
3 


F 
332 
S& 
Sse 
Bee 


4 44594445555555555 


se eeageeeageeessee 


el eleleleleleleleleleleleleteleterel 


UMICH- 
014571-3-T 
1 

UR- 
614 


2490-1106 
e 13490/LCP-1 


SAEHA- 
42-0321-77 
42-0325-77 

ISAFESA. 


-RT- 
2027 


SGS-OFR- 
76-700F 
76-700G 
76-862 


Abstract No. 


2:49179 
2:50213 


2:49362 
2:50170 
2:50499 
2:49369 
2:48931 
2:50499 
2:49382 
2:49306 
2:50214 
2:47358 
2:49877 


2:50095 
2:50094 


2:49065 


2:49839 
2:49839 


2:50483 
2:50466 


2:48173 


2:47740 
2:48752 


2:49211 
2:48753 
2:48499 


2:48501 





ERA Vol. 2, No. 20 


Availability 


: 
86 
ss 
32 


a 
Bee 


a 
BeBe 


PLPLPPPYPPYPDYY 
: 
g 


BBSSBSSSSSSSS SSASSSSSSS 


DWDAAR 


ee 


LLYY 
: 
3 


> 


SUTIIIITITIITT SISTSISITITS 
PEEEEEEEEEEEEE BEEEEEEEEEE 


DADRA 


See COO-2383-0039 

See PB-263083 

Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A07/MF AOI 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A06/MF AOI 


See AD-A-037617 
See AD-A-037615 


See AD-A-037683 
Dep. NTIS, PC A0S/MF AOI 


TIC 

Dep. NTIS, PC A03/MF A01 
See PB-262376 

See PB-262376 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AO! 


Dep. NTIS, PC A08/MF A01 


Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A02/MF AOI 


AT 
AT 
AT 
AT 
AT 
AT 
AT 


Dep. NTIS, PC A04/MF AO! 





OCT. 31, 1977 
Report No. 


8838 
8892-A 


8986 


Abstract No. 


2:48408 
2:48650 


2:48755 


2:49108 
2:50153 


Availability 


Dep. NTIS, PC Al4/MF AO1 
Westi Electric Corp., 
Pittsburgh, PA 
Westi Electric Corp., 
Pittsburgh, PA 
See PB-261241 


See N-77-10993 


Report No. 


Y/CSD/INF- 
77/1 
Y¥/DA- 
6967 
Y¥/OWI/SUB- 
77/16528/1 
Y/OWI1/TM- 
10 


Abstract No. 


2:50529 
2:47768 
2:47793 
2:47794 


Availability 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A08/MF A01 
Dep. NTIS, PC A02/MF A01 








Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology. is available to domestic re- 
questers within the United States from the 
Technical Information Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


LMEC Available only to requesters within the United 


States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


NTIS For sale by the National Technical Information 


Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO Available only to requesters within the United 


States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the Technical Information Cen- 
ter, P.O. Box 62, Oak Ridge, Tennessee 


37830. 





NTIS STANDARD NORTH AMERICAN PRICE CODES 


Issue #2 


January 1977 








Most NTIS products and services are now announced by price 
codes and, therefore, without specific prices in NTIS journals, 
newsletters and indexes. 

The current dollar equivalent for each code is shown in the schedule 
below. Orders must list the accession number(s) and be accompanied 
by the total dollar amount from the current schedule. 

Price codes will be published twice a year, in January and July 

The prices in this Issue #2 will be valid through June 30, 1977. After 
June 30. source clients who have not received the latest schedule may 
contact the Input Branch, 703-557-4690 for the next issue 








NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada. U.S.. and Mexico please use this price schedule: other 
addressees write lor prices. 


Ao! . . E01... . $3.25 
A02 ; ' .. 475 
A03 ‘ E03.... . 625 
A04 ’ E04... 7.50 
A05 ’ ' saieiet 9.00 
A06 ' , .10.50 
A07 ? . 12.50 
A08 . ; 15.00 
Ao9 . 9 17.50 
A10 ‘ 20.00 


All 22.50 
Al2 25.00 
Al3 ; d 26.00 
Al4 a 31.00 
Als ; .34.00 
A'l6 37.00 
Al7 J ‘ 40 00 
Aiw.... . 4500 
Als . 50.00 
A20 60.00 
A2) as 
A22 

A23 \ 25 00 
A244... , $0 00 
A25 16.50 

agg ee 


$97 50 
100 00 
150 00 
200 00 
. 30000 
350 00 
400 00 
450 00 
S00 00 
550 00 
600 00 
650 00 
700 00 


“Microfiche 
PRICES EFFECTIVE THROUGH JUNE 30. 1977 “*Contact NTIS for price quote} 











U.S. DEPARTMENT OF COMMERCE 
National Technical information Service 
5285 Port Royal Road 
Springheid. Virginia 22161 
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Change of Address Form 





ME—FIRST, 


LILLIE Titi tt 


Li bis bit 





ne NAME pr aporionat fpoprese iT | 


Littl Li 





_ “ADDRESS 


Ly [Litt 


wire 





siieeriLial 





a. : ZIP CODE | 
| 





PLEASE PRINT OR TYPE e (or) COUNTRY 7 pal 








Mail this form to: 


NEW ADDRESS 

Superintendent of Documents 
Government Printing Office SSOM 
Washington, D.C. 20402 


Attach last subscription 
label here. 





Subscription Order Form 





SUBSCRIPTION ORDER FORM 
ENTER MY SUBSCRIPTION TO: 


@$ Domestic; @ $ Foreign. 


ly | NAME—FIRST, LAST 


PARDEE ES SPER Ee) ee 





li) Beene NAME OR ADDITIONAL ADDRESS LINE 


Be zeae Litittt 





| ; STREET ADORESS 


Litt ttt tl 





|_| 
| | STATE | ZIP CODE 
| | | || 








PLEASE PRINT OR TYPE | (or) COUNTRY 


Pid £. £3 





Remittance E d (Make 
checks payable to Superin- 
tendent of Documents) 


() Charge to my 
Account No 


MAIL ORDER FORM TO: 
Superintendent of Documents 
Government Printing Office 
Washington, 0.C. 20402 








¥r U.S. GOVERNMENT PRINTING OFFICE: 1977—261-674 ’20 





























COMPLETE OR PARTIAL COLLECTIONS OF DOE REPORTS 
IN COUNTRIES OTHER THAN THE UNITED STATES 


ARGENTINA 
Buenos Aires, Comision Nacional! 
de Energia Atomica 


AUSTRALIA 
Canberra, National Library of Australia 
Sutherland, New South Wales 
Atomic Energy Research Establishment 
AUSTRIA 
Vienna, International Atomic Energy 
Agency (IAEA) 
Vienna, Zentralbibliothek der 
Physikalischen Institute der Universitat 
BELGIUM 
Brussels, European Atomic Energy 
Community (Euratom) 
Mol-Donk, Centre d'Etude de |’Energie 
Nucleaire 
BRAZIL 
Rio de Janeiro, Comissao Nacional 
de Energia Nuclear 
Sao Paulo, Instituto de Energia Atomica 
CANADA 
Chalk River, Ontario, Atomic Energy 
of Canada, Ltd. 
Hamilton, Ontario, McMaster University 
Ottawa, National Research Council 
CONGO, REPUBLIC OF 
Kinshasa, Trico Nuclear Center 
DENMARK 
Riso, Danish Atomic Energy Commission 


FINLAND 
Otaniemi, Teknillinen Korkeakoulu 


FRANCE 
Saclay, Gif-sur-Yvette, Centre 
d'Etudes Nucleaires de Saclay 
GERMANY, WEST 
Karlsruhe, Zentralstelle*fur 
Atomkernenergie Dokumentation 
Munich, Technische Universitat 


GREECE 
Athens, Nuclear Research Center, 
Democritus Library 
INDIA 
Bombay, Trombay, Bhabha Atomic Research 
Center Library 
IRAQ, REPUBLIC OF 
Baghdad, Atomic Energy Commission, 
Nuclear Research Institute 
IRELAND 
Dublin, University College 
ISRAEL 
Yavne, Israel Atomic Energy Commission, 
Soreq Nuclear Research Centre 
ITALY 
Ispra, Cetis Library 
Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, National Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


KOREA, REPUBLIC OF 
Seoul, Atomic Energy Research Institute 
MEXICO 
Mexico, D. F., Comision Nacional 
de Energia Nuclear 
NETHERLANDS, THE 
Petten, Reactor Centrum Nederland 
The Hague, Bibliothek Octrooiraad 
NORWAY 
Kjeller, Institutt for Atomenergi 
PORTUGAL 
Sacavem, Junta de Energia Nuclear 
SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 
SPAIN 
Madrid, Junta de Eriergia Nuclear, 
Ciudad Universitaria 
SWEDEN 
Nykoping, Aktiebolaget Atomenergi 
Library 
SWITZERLAND 
Zurich, Swiss Federal Institute of 
Technology 
UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 


IN INTERNATIONAL AGENCIES 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 
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